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General and Physical Chemistry. 


Refraction of Light and Atomic Structure. Refraction 
ijuivalents of Ions. Jarl A. Wasastjekna {Ofvers. Finska 
U.-SoC; 1921, 63, [A], No. 4, 18 pp. ; from Chem. Zentr., 1921, 
, 759).— Cuthbertson’s rule for the relation between the refraction 
[uivalents of atoms and their position in the periodic system is 
)plicable to the refraction equivalents of the ions of the alhali 
id alkaline-earth metals. It follows that the outer electron 
eath of an alkali metal contains only one electron which in salt 
rmation passes ^over to the acid half, which thereby becomes 
tgative. In the case of alkaline-earth metals the outer sheath 
ntains two electrons which go over to the*ne§ative atom or 
oup. The next sheath in the alkali and alkaline-earth metals 
identical with that in the preceding member of the horizontal 
ries which is nearer to the nucleus on account of increased attrac- 
Dn. Numerical values are given for Iihc refraction equivalent of 
isitive and negative, ions. G. W. E. 

TOe Molecular Refraction of St)l>Stances of Higher Melting 
oint and the Calculation of the Corresponding'Refructive 
icponents to the Temperature of Comparison, 20°. Fritz 
rsENLOHB {Ber., 1921, 54, [fi], 28.57 — 2867).»-Djfficulties are 
perienced in calculating Jhe refractive valui^ of .substances of 
gher melting point above 20°, since values caFuiated fmm the 
VOL. oxxn. ii. * 



Lorentz-Lorenz expresMon increase perceptibly with increasing 
temperature, whereas those calculated according to Gladstone- 
Dale decrease to about a corcesponding extent. The only expression 
for the molecular refraction ‘which is nearly independent of the 
temperature is that of Eykman, (»®— ,l)ilfA«+0‘4)d, but this has 
never become popular with chemists. If a and b are the factors 
for the conversion of the Lorentz-Lorenz and Gladstone-Dale to 
the Eykman. values, the expressions l)/(w*-i-2) 

and are obtained, whence 

and i=»-f l/»-f0-4. For a given interval of temperature, for 
example 10°, it is found that the alteration in log a X log 6 is 
approximately constant and independent of thte value of the refrac. 
tive index; for the given temperature interval, log o=— U'OOOHS 
and log 6=-|-0'00024. The latter value cannot be regarded as 
completely independent of the magnitude of the refractive index 
if this varies greatly from the normal value (n=l-45) and, for 
this case, a modified table of corrections is given, but, in general, 
the values quoted are sufficiently accurate. A number of examples 
are quoted showing the method of calculating the refractive index 
from one temperature to another over considerable intervals of 
temperature; in general, the observed and calculated values art 
in excellent agreement, but cymenc affords an exception. A small 
number of other substances also do not behave in accordance with 
Eylj;man’s formula. The substances appear to have a very 'appro, 
ciable vapour tension at the atmospheric temperature and to pa.s.( 
at a comparatively low temperature into a region in which there 
is no longer a perfectly uniform change of refractive index with 
the temperature. For safety, it is advisable to restrict observations 
to a region which docs not embrace more than onc-tliird of the 
temperature of ebullition as usually expressed. H, W. 

Optical Properties of Solutions. A Theory of the Structure 
of the Molecules of Electrolytes. Jakl A. Was-iStjern.! 
(Ada Soc. Sci. Femiicae, 1920, 50 , No. 2, 129 pp. ; from Chnn 
ZeiUr., 1921, iii, 758 — 759). — The refractive indices and densities 
of aqueous solutions of a number of organic salts, .sodium ehloriile, 
potassium chloride, and oxalic acid xvere determined for two 
different temperatures and for three different wave-lengths at 
each temperature. « From the results obtained certain conclusiwis 
were drawn as to the influence of dissociation on the optical jim 
perties of electrolytes. The number of valency electrons in cat|i 
atom may bo directly calculated from Elsenlohr's atomic refraction 
constant and the results arb in agreement with Drude'.s valency 
theory. A new interpretation ,ot the Lorenz-l’lanck dispersion 
formula is given leading to a working hypothe,si,s whereby tlie 
selective photoelectric effect cap be calculated as well as, in certain 
cases, the altqratioB in refraction and dispersion due to ionisation. 

It is shown that the temperaturo coefficient of molecular refraction 
for dissolved salts is always negative by the Newton-Laplacf 
formula, variably positive* and negative by the Glad.stonc-l)ale 
formula,^ and negative by the Lorentz-Lorenz formula. It is 
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:ufther shown that the additive character of specific refractive 
power is, satisfied by th‘e Gladstone-Dale formula. For the deter- 
nination of the molecular refraction of dissolved salts, strong 
solutions should be u«ed and the values extrapolated for 100%. 
The optical properties of salt solutions can be simply explained by 
assuming that the ions occur ready formed in the molecules of 
strong electrolytes whilst the molecules of weak electrolytes cannot 
be thus polarised. • Q. W. R. 

Notes of Spectrography. E. vos Angerer (Physikal. Z., 
1921, 22, 521 — 523). — A description of various modifications of 
ipparatms and. technique ascd by the author in spectroscopic 
work.* The points included refer to (a) the iron arc, (6) the mercury 
reference spectrum, (c) the reproduction of a wave-length scale, 
ind [d] an ultra-violet monochromatic light filter. J. F. S. 

The Origin, of Band Spectra. Yutaka Takahashi (Proc. 
Phys. Math. Soc. Japan, 1921, [3], 3, 20—28, 30- 83).— It is possible 
bo deduce a formula representing a system of band spectra from the 
oscillation of the atoms in-a molecule if, with Bohr and Sommerfeld, 
the quantum relations Ai^A^~kv and j,_pi (hi,~nh are accepted 
tor the conditions of the radiation and the stationary state. A 
simple Deslandrc.s formula v=.-l -f B(n,2— u,'-!) where S=A/87r'/„ is 
irrived at. If the angular momentum of the molecular rotation is 
lot a complete multiple of A, 2;r the formula becomes i-= A ±B(n -hr )S 
tvhero c<i as observed in many cases. The theoretical values of 
I and B in the la,st equation are found to be of the same order of 
nagnitude as the observed ones for band spectra of nitrogen and 
ixygen. In the low potential discharge in hydrogen, Fulcher 
solated two triplet bands. It i.s .shown that these bands can be 
represented by the author's formula by taking suitable values for 
(he constants. Chemical Abstracts. 

The Changeable Fine Structure of the Balmer Series. 
S. Geurcke and E. L.au (Physikal. Z., 1921, 22, 556— 557).— A 
dange in pressure brings about a ebange in the intensity relation- 
hip of the two component.s of the Jialmcr serie.s, which is a series 
if doublets. The intcn.sity change i.s most noticeable in the case 
if and least In the ca.sc of H.,. Using a long tube of 2 cm. 
lore the ratio 1^//,, on changing the pressure f»om 0-1 mm. to 
1-01 min., increases by 50‘’v, for H„, 11% for H„, and for li-. 
■he ratio liji is that of the intensity of the .short wave-length 
omponent to the intensity of the long wave-length component, 
-he change of the intensitj' relationship i.s nearly inversely pro- 
portional to the squai-e of The .serie.s number. The bore of the 
tube has a controlling inlluencc on the intensity relationship, thus, 
in a 5 cm. long tube of 1-5 mm. b»re *110 longer wave-length com- 
ponent i.s stronger, but both comjmnents are faint. •The appear- 
ance of the fines is unchanged on changing the bore from 5 mm. 
to 0-1 mm. j, F. S. 

Spectrum of Bromine Jfapour ; Zbeman Efiect. G. Bibaud 
(J. phys., 1917, 7, 205 — 208). — The emission spfectrum of bromine 

• 1—2 
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vapour was studied with the aid of a Geissler tube discharge. If 
a Geissler tube is placed perpendicularly to*the field of an electro- 
magnet, and strong fields are used, the apparent resistance of the 
tube becomes extremely high, and the disohaige requires, therefore, 
a very high potential; moreover, the lines obtained are much 
broadened and difficult to measure. The tube is consequently 
introduced along the axis of the pole-pieces. Twenty-six fines in 
the region 4014 to A 5332 were studied in a field of 21800 gauss. 
The values of A*/Hx® for the majority of the lines are grouped 
about the values 1-05.X10''’ and 1-23 X 10"*. Normal separation 
was not observed for any of the lines, but the lines X 4766, 478,'), 
and 4816 have a separation very nearly double the norn?",! (of. 
A., 1912, ii, 1114; Kimura, A., 1921, ii, 140, 141). 

Chemical Abstracts. 

Excitation of the Enhanced Spectrum of Magnesium in a 
Low Voltage Arc. Paul D. Foote, W. F. MEaoBRS, and 
F. L. Mohler {P/iU. Mag., 1921, [vi], 42, 1002 — 1015). — A vacuum 
arc is described in which the electronic-atomic collisions take placi‘ 
at any desired definite velocity of the' electrons. The neutral 
magnesium atom is shown to absorb quanta of the following values, 
which may be emitted as equivalent quanta of radiation : 46-9 volts, 
producing L-radiation ; 22-8 volts (probably), producing double 
ionisation and resulting in the simple enhanced and the arc spectra: 
7'61‘ volts, producing simple ionisation and resulting in the arc 
spectrum; 2-70 volts resulting in the single fine spectrum. Tho 
simply ionised magncsiiim atom absorbs quanta as follows : 14-9' 
volts, producing double ionisation and resulting in the simpk 
enhanced spectrum ; 4-4 volts resulting in the single-line enhanced 
spectrum. With high current density other quanta may be 
absorbed corresponding with fundamental lines of the subordinate 
series. J. F. S. 

Band Spectra of Isotopes. L. Grebe and H. Koeen 
{Physikal. Z., 1921,22, 546 — 549). — The wave-lengths of the high'..’ 
members of the band spectrum of uranium-lead and ordinary leae 
have been compared. The chosen wave-lengths lie between 
XX 4257'690 and ddSTd.rS A.U. Eighteen lines have been com- 
pared, and it is shown that the wave-length of the line corre 
spbnding with uraidum-lead is on the average 0-055 A.U. shorter 
than that for ordinary lead. This figure agrees so far as its order 
is concerned with the assumption that the diatomic molecules are 
the carriers of the band spectrum. J. F. S. 

Wave-lengths of Lines in the Irph Arc from Grating and 
Interferometer Measurements, X 3370—6750. Chari.e.s E. 
St. John and Harold D. BtiBcecK {Astrophya. J., 1921, 53, 266 - 
299). — One thousand and twenty-six lines were measured with an 
accuracy of drO-OOl A. Manipulative details receive special con 
sideration in this paper. Ciie-mical Abstracts. 

Determination of the * Terms of the Cyanogen Bands. 

A. Keaizer {Physikal. Z., 1921, 22, 552— 555).— A theoretical 



GENBEAL AND PHTSTCAL CHEMISTRY. ii. 5 

paper in which the relationahi™ of the violet cyanogen bands are 
investigated and the values obtaine(J theoretically are compared 
with tbe experimental and empirical values of Heurlinger (Z. 
Physik., 1920, i, 82). * It i% shown that the aero lines of the violet 
cyanogen bands are expressed by the formula i'=2,5797-83+ 
Mi( 2143-88— Mj X 20-25)— %(2055-64—n2 X 13-25), in which and 

are the quantum numbers. A comparison of the zero values calcu- 
lated by this equation with the empirically deduced values of 
Heurlinger shows in most cases an astonishingly good agreement 
between the two sets of wave-lengths. The whole of the line 
systetjs of the violet bands of cyanogen may be calculated by the 
theoretically deduced formula. — 

a,v,“(l-«j«2i2)±2mBi«:+m2(Bi».-B2”«), where 5, “=25797-83 ; 

v,=25795-91 ; vi°=2143-88 ; i/i'’Mia:i=20-25 ; 2Bi”.=3-841 -0-0044ni ; 
i/ 2°=2055-64; 2B2">=3-705— O-OSSn,. It now 

becomes possible to differentiate between the r^d cyanogen bands 
and the so-called nitrogen band.s, since, as was shown by Heurlinger, 
the red cyanogen bands and the violet cyanogen bands have a 
common end term. J. F. S. 

The Absorption Spectrum of Hydrogen Chloride. Walter 
F. Colby and Charles F. Meyer (kslrophys. J., 1921, 53, 300 — 
309). — The hydrogen chloride absorption band extending from 
3-16 to 3-70/1 was observed by the use of apparatus similSr to 
that described by Imes (Astrophys. J., 1919, 50, 251 — 276). The 
compensation chamber was found to be superfluous. The absorp- 
tion chambers, 16 to 60 cm. in length, could be heated to incipient 
tedness. The experiments confirmed results of Paton showing 
plat heating increases the number of observable lines but does 
t)t change the wave-length. The wave numbers for 28 lines were 
pbulated and an equation was derived to represent them. The 
law of spacing is not parabolic, as has been supposed, but a cubic 
term is found to be necessary. Chemical Abstracts. 

An Absorption Band Spectrum for Water in the Region 
of Wave-lengths of Several Decimetres. Richard Weichmann 
[Physikal. Z,, lt)21, 22, 535 — 544). — The method of the parallel 
wire system is so modified that it may be used for the determination 
if the refractive indices of liquids and gives results with an eiror 
if only 0-5%. An exciter has been constructed by means of which 
i practically nlonochromatic radiation up to X=12 cm. and of a 
mflicient intensity can be produced.* The resonance curve has a 
perfectly smooth course and a decrement which in general does 
not exceed 0 04. The width of the spectrum lines is therefore not 
much greater than AX=1 mm. In'tlw spectrum of water over the 
range X=65 cm. to X=27 cm., three bands of {inomal*ius dispersion 
are found, which at the same dime are thrre absorption bands. 
The width of the two outside bands is approximately hX=3 cm. 
The middle band is sharper and ha^ a width ’of 0-5 cm. These 
results indicate that it is probable that water possesses a true 
absorption spectrum in the region of long wjve-lengths, which is 
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a continuation of the usual long wave-length absorption spectrum 
of water. J. F. S. 

Action of Electrical Fields on Absorption Lines (ll-Lines 
of Sodium Vapour). R. LADESButto {Physikal. Z., 1921, 22, 
549 — 652). — The effect of. electric fields of 100,000 volt /cm.. on the 
D lines of sodium has been investigated. The sodium light was 
produced in h, quartz capillary filled with a mixture of neon and 
helium, and was examined in a Lumraer-Gehreke spectroscope. 
It is shown that no resolution of the absorption lines occurs, but 
that probably the p and « components are displaced unequally in 
the same sense. It is shown that two fundamentally different 
kinds of electrical action on spectrum fines must be differentiated, 
(1) the sjrmraetrical, relatively strong Stark effect, which is pro- 
portional to the field strength, and (2) the unsymmetrical effect, 
which is proportional to the square of the field strength and occurs 
when the inlluented electron together with the Coulomb’s force 
act, and in comparison with which the external field is to be 
regarded as small. ' J. F. S. 

Effect of a Strong Electrical Field on the Absorption lines 
of Sodium Vapour. R. I.adenbueo [Natunviss., 1021, 9, 667; 
from Chem. Zentr., 1921, iii, 993). — ^The Stark effect has only been 
observed with emission spectra of gases under the influence of 
canal rays. Using a strong electrical field (150,000 — 200,00tl 
volta/cm.) and a Lummer-Gehrke interference spectrometer, a 
marked asymmetrical effect on the absorption fines of sodium 
vapour in the yellow was observed, and a displacement in the 
red of 0-02 A. G. W. R. 

Width of the Absorption Bands of the Rare Earths, Kabt. 
F. Herzfei.d {Pkysiknl. Z., 1921, 22, .otl — .>46).— .A mathematical 
paper, in which the width and the inlluence of temperature on the 
width of the absorption bands of the rare earths is considered. 
The width is shown to be due to a Stark cfl’cct. which is brought 
about by the penetration, due to the vibration, into the eleefrie 
fields of the neighbouring ions. This view is in keeping with the 
<lepeudence of the width on the temperature and leads to rvidths 
foB the bands r\ffiieh are of the correct diniensinns. It i.s shown 
that observations on the width of the bands at very low tem- 
peratures will furnish information on the existenqe of an energy 
zero point. The strength of the electric field in ^viter is e.stimated 
as of the order 5x 10' volts/e'm. J. F. 8. 

Spectroscopy of Uranium and some Rare Earths. G. 

Meyer and Greulich {Phgmkttl. Z., 1921, 22, 583— 585).— The 
minimum coiacentration of solulioirs of salts of uranium, cerium, 
lanthanum, didymium, and thorium which may bo detected spectro- 
scopically has beei^ ascertained. The illumination was produced in 
three ways: (1) sparks from a tran.sformer of 10,000 volts were 
passed from a platinum wire to a bundle of platinum wires moistened 
ivH.li t.lic solution. (21 a svrupv mixture of the salt solution with 
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phosphoric acid was placed in the platinom electrodes of a Miethe 
extra current apparatus, and (3) hollow carbon arc carbons were 
filled with the residue obtained on evaporating the solution to 
dryness.' The following gives the minimum concentrations (c) in 
mg./c.e. and the wave-lengths of the lines visible at this concen- 
tration : cerium, XA 3940-89, 4166-75 ; e=0 01 ; lanthanum, 
X 3949-22; c=0-006; didyminm, NdX 4061-27 , 4325-80; PrX 
4206-81, 4429-41; c=0-01 ; thorium, XX 4391-30, 4382M0; c=0-01 ; 
uraniiM XX 4090-28, 5919-61, c=5-0. It is thus seen that the 
minimto' concentration of uranium is approximately 500 times 
greater than that of the other metals. Experiments were made to 
ascertain the influence of other salts on the amount of the elements in 
question which could be detected. Thevalueof fj=U/(U-f.J/)X 100 
has been determined, in which U and M represent the amounts of 
uranium and the other element. It is shown that the presence of 
cerium, lanthanum, didymium, and thorium has very little effect 
on the visibility of the uranium lines ; in all eases the value of G 
approximates to unity. In the ease of fifteen other elements 
examined with uranium, it is shown that G has a considerable 
value. It is also shown that a knowledge of the value of 
G=U/(U-fEe)Xl00=7 gives a means of estimating the amount of 
uranium in a solution of a uranium salt. The method consists in 
adding an iron salt to the solution until the persistent uranium 
lines ju.st vanish. In the case of a solution of uranium sulphate 
containing 13-8 mg./c.c., there was found, using this method, 
15-4 mg./c.c. The influence of the addition of salts of iron, nickel, 
chromium, manganese, potassium, sodium, calcium, cobalt, lithium, 
aluminium, magnesium, uranium, cerium, didymium, and thorium 
on the pensistenoe of the spectrum lines obtained from solutions 
of cerium, lanthanum, didymium, and thorium salts was also 
investigated. The values lOOCe/fCe+J/); 100La/(La-t-Jf ) ; 
l00Di/(Di-4-d/), and 100Th/(Th-l-J/) vary between 0-5 and TO 
for all cases except those in which sodium to cerium, of the above 
list, have been added. It therefore follows that the rare earths 
ire detectable in much smaller quantities in mixtures than is 
uranium. J. F. S. 

Absorption of Ultra'-violet Light. Thos. H. Duerans 
(Per/. Essent. Oil Pec., 1921, 12, 370— 37l).— The ultra-violet 
absorption spectra of eugenol, isoeugenol, methyli.soeugenol, ane- 
thole, methyl(?havicole, and anisole were examined. tsoEugenol 
absorbs more strongly than eugenol, and niethylation of the phenolic 
group still further increase^ the absorption, an A' /10,000 solution 
being opaque in thieknesses greater than 20 cm. The absorptive 
power of anethole is remarkably Itbem. of A^/10,000 solution or 
0-25 mm. of pure anethole completely st-opping ultraviolet light of 
a wave-length of less than aboqt 27 A.U. Tlie substitution of the 
propenyl side-chain by the allyl radicle, or its complete removal, 
causes an enormous diminution of the absofptive power. The 
paper is illustrated by photographs of the absorption spectra of the 
substances examined. G. p. M. 
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Absorption oi Light by Solutions. Habald Luneltjnd 
{Ofpers. Finska Vet.-Soc., 1916 — 1917, 59, No. 21, 21 pp.; from 
Chem. Zentr., 1921, iiii SloVi— Working with aqueous solutions 
of “brilliant safranine,” “ tartraaine,” “ Aystal-ponoeaq,” and 
“ rose Bengal ” with and without addition of sulphuric acid, it was 
shown that the extinction eoefficient, e, calculated from the formula 
r~1 . 10"*'*, agrees with Beer’s law, according to which the extinc- 
tion coefficieflt is proportional to the concentration. Using the 
Konig-Martens speotrai photometer, it is shown that in aqueous 
solutions of safranine marked maximum absorption occurs for 
X 519;ifi. By addition of sulphuric acid the' colour changes to 
green through violet, and the absorption maximum changes to 
X 622p.p. G. W. B. 

« 

A Theory of Chromo-isomerism of Solid Compounds. 

Howard J. Ldcas and Archie R. Kemp {J. Amer. Chem. Soc., 
1921, 43, 1654— 1665).— Sec this vol., i, 30. 

Hydrated Boric Acid as the Basis of Systems Capable of 
[Showing] a High Phosphorescence. E. Tiede, P. Wdlep, 
and A. Ragoss (Physikal. Z,, 1921, 22, 503). — When boric acid is 
mixed with certain organic substances, particularly aromatic and 
heterocyciio substances, and partly dehydrated by melting, it is 
found on cooling that the mixtures are strongly phosphorescent. 
These substances after illumination by ultra-violet light emit a 
phosphorescent glow of a colour which varies with the organic 
substance and in the best cases persists for two to three minutes 
after the exciting light is removed. J. F. S, 

Destruction of Phosphorescent Zinc Sulphides by Ultra- 
violet Light. Leonard B. Ix)eb and Ixoyd Schmieceskamp 
(Pros. Nat. Acad. Sci., 1921, 7, 202—207). — Three different sample.s 
of phosphorescent zinc sulphides were exposed in very thin layers 
to the action of ultra-violet light from a mercury arc. In each 
case there was a marked decrease in phosphorescent intensity 
(measured by a phosphoroscope) with increase of time of ultra- 
violet illumination. The reduction of intensity whs accompanied 
in each case by a i^rkening in colour. Exposure to chlorine restored 
to Some extent the original colour and ability to phosphoresce. 
Some points of similarity with the destruction of phosphorescence 
by the bombardment of z-particles are discussed. ‘ G. W. R. 

Linear Polarisation of the Blue Light from the Focus of 
the Lilienfeld Rdntgen Tube. H. Seeman {Physikal. Z., 1921, 
22, 581 — 582). — It has been shown by Lilienfeld and Rother {ibid., 
1920, 21, 249,^60) that the light’from the point of convergence of 
the Lilienfeld thbe is almost cornplctely linear polarised in the 
sense that the vibrations of the electric vector are at right angles 
to the plane of the hnti-cathqde which is inclined generally at 46“ 
to the direction of the cathMe rays. The present paper shows 
that this phenomenon can be observed without special apparatus 



GBNBKAL AND PHYSICAL CHBMI8TEY. ii. 9 

in full daylight by means of a Nicol priSm held before the eye. 
Xhe phenomenon is not observed in Coolidge or Miiller electron 
tubes because of the very intense whit,e light. J. F. S. 

Studies on the Dependence of Optical Rotatory Power on 
Chemical Constitution. iV. Aryl Derivatives of Bisimino- 
campbor. Bawa Kartar Singh, Mah^n Singh, and Jiwan Lal 
(T., 1921, 119, 1971—1976). 

Negative Optical Anomalies. Gervaise Le *Bas fphem. 
News, 1921, 123, 271 — 272). — From a study of certain thiophen 
derivatives, it is shown that substitution *11 2 in position 3 can 
reduce the negative anomaly of sulphur to zero. Substitution on 
both sides of the sulphur atom practically neutralises the negative 
anomaly. The full substitution of one ethenoid group or substi- 
tution on one side of the molecule reduces the negative anomaly 
to half its value. Chlorine and bromine have lost their usual 
positive anomalies for substitution in these cases. W. G. 

Mechanism of the Photochemical Chlorine-Hydrogen Gas 
Reaction and the Question of the Damping of the Velocity 
[of Reaction] of Chlorine Activated by Light. Rudolf 
GShring {Z. Elektrochem., 1921, 27, 511 — 518). — The paper opens 
with an account of the principal investigations on the photo- 
chemical reactions between hydrogen and chlorine which have been 
carried out in the last twenty years. The possible reactions which 
may occur photochemically in a mixture of chlorine, hychogen, 
and a little oxygen after the reaction Cl 2 -i-L= 2 Cl are considered. 
From a largo number of possible combinations of reactions two sets 
arc picked out, which both conform to Bodenstein’s empirical 
reaction equation. The Bodenstein equations are theoretically 
deduced. The light absorption by chlorine has been measured 
for several wave-lengths and the fraction of bght absorbed from 
the radiation of an Osram lamp has been calculated. It is shown 
that the number of quanta absorbed by 1 c c. per sec. is approxim- 
ately 2 X 10“. The number of collisions calculated for the gas 
theory and the number of absorbed quanta are compared with 
reaction velocity calculated by Bodenstein. It is shown that for 
Ihn the number .of molecules of hydrogen chloride formed is 5x 10°. 
Imserting the collision number and the measured reaction velocity 
in the equations deduced does not lead to *ny contradiction of 
the initial assumptions. The time required for damping of the 
activity of chlqrine activated by light is calculated, and it is shown 
that theoretically no effect was to be expected in the experiments 
of Bodenstein and Taylor (A., I916,*ii, 463), although under other 
definite conditions an effectrmighfhave been observed. J. F. S. 

The Decomposition of Oapne, by Light of the Visible 
Spectrum Robert Owen Griffith and Williasi James Shutt 
(T., 1921, 119, 1948—1959). 

Verification of the Photochemical Equivalent Law with 
Photographic Dry Plates. J. Eggert and "W'. Noddack {Sitz- 
angsber. Preuss. Akad. Berlin, 1921, 631 — 635). — Dry plates 

1 * 
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of various kiads have Seen illuminated with light of wave-length 
for measured periods of time and the amount of metallio 
silver formed by the absorption of a measured amount of light 
energy has been ascertained. • It is shown tljat for a given t3?pe of 
dry plate (Agfa reproduction) the ratio N IQ, where N is the number 
of silver atoms formed by an amount of light energy Q quanta is 
constant and equal to 3-0%, that is, the production of one atom 
of silver reqi^ires 3% of the Ught energy striking the plate. The 
light absorption by the non-illuminated plate has been directly 
measured and is shown to be about 12 — !.'>%. A further experi- 
ment shows that about one hundred times as many quanta are 
absorbed as are silver nuclei formed. This indicates that about 
100 quanta must act on a single particle before it can be reduced 
by the developer. The results point definitely to the conclusion 
that not every absorbed quantum produces a silver particle, 
but, in the case of moderate illumination, every silver particle 
corresponds with one and only one absorbed quantum. This 
is in keeping with the experimental result that the number of 
developed nuclei is proportional to the amount of absorbed light. 

J. F. S. 

Photochemistry oJ Silver Compounds. Fepiz Weiqeet and 
W. Sch8lier (Silzungsber. Preim. Ahad. IFiss. Berlin, 1921, 641 — 
030). — Experiments have been carried out in silver chloride emul- 
sion^ with the object of ascertaining the mechanism of the photo- 
graphic copying process. It is shown that silver chloride is, of 
itself, neither light sensitive, nor does it furnish a noticeable quantity 
of the silver which constitutes the photographic positive. The 
colloidal metallic silver, which is present as an impurity in very 
small amounts in fresh unilluminated emulsions, is the only light 
sensitive substance present. The colouring of the emulsion layers 
therefore commences very slowly and after a while accelerates 
itself for a short time and then the rate of colouring decreases since 
the photographic yield in such solid systems is smaller with in- 
creasing quantities of silver. This behaviour is represented by 
an S-shaped curve which is obtained by plotting the amount of 
silver formed as ordinates against the time of illumination. The 
strong colouring in systems rich in silver acts in the same sense, 
since the silver behai'es as a harmful light filter. The fact, that 
in this case the substance, which is light sensitive, is produced by 
the process itself, shows that the photochemical process takes place 
in molecules other than those which actually absorb the light. 
Since the system is sohd the transmission of energy from the ab- 
sorbing molecules to the reacting mirieeules cannot take place 
through collisions as in gaseous systems. It is tlierefore probable 
the energy transmission occurs by means of electrons. In a single 
atom, as, for SKampla, the absorbing silver atom, no process other 
than the separation of an electron can occur through the absorption 
of an energy quai\tum. The electron is absorbed by the sur- 
rounding silver salts with the.production of a photo-electric tffect. 

* J. F. S. 
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Action of Ultra-violet Light on Colloidal Platinum. 

Ellwood B. Speab, P. F. Joses, A. S. Nkave, and M. SniiAGEE 
(J. Amer. Ohem. Soc., 1921, 43, 1385^1391). — A number of experi- 
ments on the coagulating action of ultra-violet light on platinum 
sols of various concentrations have been carried out at 20 — 22“. 
It is shown that ultra-violet light will precipitate colloidal platinum 
from solutions which contain no electrolytes other than carbon 
dioxide or constituents of the hard glass contaiifers. Thns a 
solution containing 0'038 gram of platinum per litre was half 
coagulated in ten hours by ultra-violet light, whilst in the absence 
of ultra-violet light coagulation was not complete in two years. 
Coagulation by electrolytes is greatly accelerated by ultra-violet 
light. Thus a solution containing 0 038 gram of platinum was 
half coagulated in seven minutes by a .solution of sodium chloride 
containing 4'2o millimols per litre when the action took place in 
ultra-violet hght, but when no ultra-violet rays were employed 
sixty-four minutes were ncces.sary to accomplish'the same change. 
The action of uitra-violct light is greater in dilute solutions than 
in concentrated solutions'of the colloids. J. F. S. 

The Action of Light of Short Wave-lengths on some 
Organic Acids and their Salts. Frans JIaukits Jaecee 
(T., 1921, 119, 2070—2076). 

Photochemistry of the Retina. Fbitz Weigeet ( Z . Ekkiro - 
chem., 1921, 27, 481 — 187). — The procc.sses occurring in the retina 
arc considered and an hypotho.sis o£ the action is advanced on the 
basi.s of experiments on" the velocity of bleaching of layers of col- 
lodion containing dyes by polarised light. The velocity of bleaching 
of layers of collodion containing cyanine by linear polarised light has 
been examined .spcctro-photometrically and dichroraetrically. It 
is shown that the velocity of bleaching of a freshlj’-prcpared layer is 
much greater than that of an already partly bleached layer of the 
same extinction, ft is also shown that layers of dyes resemble 
very strongly the photochloridcs. J. F. S. 

Phototropy and Photoelectric Effect. P.atkick IT. Galla- 
gher {Bull. Soc. chim., 1921, [iv], 29. 901—976* cf* A., 1921, i, 745). 
— The author has applied the method of Padoa and .Amaduzzi 
(ct. A., 1912, ii,227) in a moditied form to a study of photo-electric 
effects in relationsliip to phototropy in the ease of a number of 
aldehyde-aminc.s. Pliototropic compounds show photo-electric 
fatigue on expo.sme to the fSglit from a mercury lamp much more 
slowly than other substances. The results seem to indicate that 
in phototropio transformations tlVre is a liberation of electrons. 
:An electron so liberated will take U[) a new position iif the molecule 
or will remain at some distance from the molecule in a state of 
forced equilibrium. Its intervention in the jAoto-electric effect 
will be secondary. The • relationship) betw(x?n phototropy and 
pho.sphorescen 0 c and lluorescencc is considered. W. G. 

1*— 2 
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V 

Fass^e o£ x-Rays throT^h Materials. H. Eausok von 
Tkaobenbbeo and K. Philipp (PhyaihaX. Z., 1921, 22, 587—588).— 
The range of x-rays ip liquids and gases has been investigated. 
The range of the x-ray in water is found to be 60fi. In the case of 
gases, carbon monoxide, carbon dioxide, methyl bromide, methyl 
iodide, chlorine, hydrogen chloride, and ammonia have been in- 
vestigated and results obtained which agree with the results obtained 
by Bragg by the ionisation method. In the case of liquids, the 
range was measured by immersing a Sidot screen in the liquid 
until it just fluoresced and measuring the thickness of the liquid 
layer with a horizontal microscope. The range in gases was ob- 
tained by passing the beam of rays parallel to the horizontal side 
of a glass wedge containing the gas and placing in the path of the 
rays a Sidot screen at a small angle to the horizontal. By observing 
the boundary of dark and light on the screen, the range may be 
deduced. Taking oxygen as standard, it is shown that the stopping 
power of the gases varies as ^7j. It is shown that the stopping 
power of compounds is not strictly additive as Bragg has stated, 
and it is now shown that the stopping j>ower of hydrogen varies 
in difierent compounds, thus Hj, 0-200 per atom ; but in the com- 
pounds CjHj, CjH,, CjH,, CH„ 0-187; NH 3 , 0-173 ; and HCl, 0-16. 

J. F. 8. 


Collisions of x>Farticles witli Hydrogen Nuclei. J. Chad- 
wick and E. S. Bibler (Phil. Mag., 1921, [vi], 42, 923—940).— 
The relationships which hold in the collisions between x-particles 
and hydrogen nuclei have been investigated. The angular dis- 
tribution of the hydrogen particles projected by x-particles of 
mean range 6-6 cm. has been determined up to an angle of 66 °. 
The distribution for x-rays of mean ranges 8-2, 4-3, and 2-9 cm. 
has been obtained over a smaller range of angle. It is shown that 
the number of hydrogen particles projected within these angles 
by x-rays of high velocity is greatly in excess of that given by forces 
varying as the inverse square of the distance between the centres 
of the two nuclei. The variation in the number of hydrogen 
particles projected within a given angle with the velocity of x-rays 
has been observed over a wide range. It is showm that for x-rays 
of high velocity^the variation is in the opposite direction to that 
given by the inVerSe square law; for x-rays of range less than 
2 cm. and velocity less than 1-26x10* cm. per sec., however, the 
collision relation is about the same as that given, by the inverse 
square law. The experimental colltsion relation is compared 
w-ith those calculated by Darwin^ for various models of the x-partiole, 
and the conclusion is drawn that the* x-partide behaves in the,«e 
collisions as an elastic oblatj spheroid of serai-axes about 8 x 10 
and 4x10'“ cm., moving in the direction of its minor axis. Out- 
side this surtace, the force varies approximately as the inverse 
square of the distance from the centre of the spheroid. J. F, S. 

Recoil of Hydrogen Nrfblei from Swift x-Particles. A. L. 

McAulay (Phil. Mag., 1921, [vi], 42, 892— 904).— An account of 
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work undertaken to ascertain the number of atoms recoiling at 
various angles from an homogeneous m-ray beam, from thorium-C 
and radium-C respectively with the object of obtaining data bearing 
on the nature of the collimons, the si 2 e of the colliding particles, 
and similar quantities. Tne experimental method was similar 
in principle to that already described {ibid., 1920). An experiment 
made to determine the relation between the a- and -jj-ray activity 
of thorium-C is described. jf. F. S. 

The Oxidising Properties of certain Badioactive Elements. 

PiBBKB Lemay and LioN Jaloustre (Crnnpt. rend., 1921, 173, 
916 — 918). — The bromides of mesothorium, radiothorium, 
thorium-X, and radium were found to be catalysts of certain 
oxidation reactions. Their action is not due to the intermediate 
formation of ozone but to o-radiation, and, for the small amounts 
of material used, it is the same for the four elements. W. 6. 

Scattering of p-Rays by Thin Metal Sheets. H. Geiger 
and W. Bothe {PkysilMl, Z., 1921, 22, 585 — 587). — The scattering 
of p-rays by thin metal sheets has been measured (a) in the region 
of small scattering angle (<p=15° or less) and (i) in regions of 
large scattering angle or more). It is shown that there 

is a fundamental difference between the two types of scattering. 
In the region of smaller angles, the observed angle is produced 
by the superposition of many individual small scattering angles 
through which the P-ray is bent as it passes the individual atoms 
(multiple scattering), whilst in the region of larger angles the 
superposition plays a subordinate role; each scattering angle is 
produced by a single collision of a P-ray with a single atom. This 
is relatively rare, for it is only brought about when the path of 
the electron lies very close to the nucleus of the atom (individual 
■scattering). In the case of P-rays from radiura-(B-)-C), it is shown 
that for the very thinnest layers (under 0-01 mm.) the scattering 
is less than that demanded by the square root law, but for thicker 
layers this law is confirmed. There is an inverse proportionality 
between mv^ and the probable scattering angle, if the uncertain 
measurements for p-rays of high velocity are left out of account. 

J. F. S. 

f • 

Excitation of y-Radiation by a-Particles from Radium 
Emanation. F. P. Slater {Phil. Mag., 1921, [vi], 42, 904 — 
923).— A hard y-radiation is emitted when *-particles from radium 
emanation impinge on metals such asdead and tin. The radiation 
differs but little in quality when the radiator is changed from one 
of high atomic number to orm of low atomic number. The coefficients 
of absorption in lead areT8 cm.'I fo> lead and 21 cm.’^ for tin. 
The intensity obtained is very small, and only a smril fraction of 
the impinging a-particlcs can be effective. For the same absorp- 
tion conditions the intensity is about 50®i greater for the lead 
radiation than for the tin radiation.. It appears to be emitted 
fairly uniformly in all directions, but differs ill all other respects 
from the characteristic radiations, and is probably emitted from 
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the nuclei of the atoma in the radiator after direct coUiBion with 
the «-partioles. No hard radiation is emitted by the disintegration 
of the radium emanatibn micicua in the orejinary course pf radio- 
active transformation. Elements of b'gh atomic number when 
bombarded by *-partioles emit two well-defined types of radiation, 
corresponding roughly with their characteristic K and L radiations. 
Tin, an element of medium atomic number, emits one type, within 
the range of the experiments, of quality roughly the same as its 
L radiation. The quantity of radiation emitted by any element 
is so small that a very small fraction of the impinging a-particles 
can cause radiation. Radium emanation emits, under the con- 
ditions of the cxperimetits, no soft radiation on disintegration. 

J. F. S. 

Excitation of Soft Characteristic X-Rays. 0. W. Richard- 
SOK and C. B. Bazzoni {Phil. Mag., 1921, [vi], 42, 1013 — 1019).— 
A development ol work previously published by the authors (A., 
1917, ii, 521). The thermionic radiation from a tungsten wire 
has been allowed to fall on targets of carbon, molybdenum, copper, 
and tungsten and in all cases an emission of radiation has been 
detected. In the case of carbon and molybdenum, the critical 
potential at which radiation sots in has been determined with 
considerable exactitude. In the case of carbon, the target was 
prepared on a copper disk from india-ink, and the thermionic 
current was kept constant by reducing the temperature of the 
filament as the operating voltage was increased. Although the 
pressure was of the order 10"" — 10"® mm., a radiation effect was 
present at 220 volts which may have been due to residual ga.s as 
it was independent of the voltage above 220 volts. A radiation 
occurs at 286 volts. If it be admitted that the radiations arc 
soft X-rays excited according to the same laws as hard X-rays and 
the quantum relation is applied, it is found that the wave-length 
of the shortest member of the group lies between 42-7 and 44-3 A.U. 
and is probably close to 43-4 A.R. Extra])olating from for 
aluminium and using Jloseley’s relation, it is found that tor 
carbon should have the wave-length 4.5-5 A.U. This makes it 
practically certain that the radiation is the K .series of carbon. 
In the case of anofybdemim, radiation is obtained at 356 volts, 
which corresponds ivith the wave-length 34-8 A.U. Calculating 
from Vegard’s empirical relation, the M„ line pt molybdenum 
should be 35-2 A.U., which indicates that the> radiation is the 
M series of molybdenum. J. F. S. 

Scattering of ROntgen Rays by Anisotropic Liquids. 

E. HfjCKEL (Physikal. 22, .561 — 563).— The scattering 

of Eontgen Wiys by p-azoxyanisole, p-azoxyphenotole, dianisylidene- 
azine, cholesteryl propionate and cholcstorj'l benzoate as solid, 
clear-liquid, and , turbid-liquid crystals has been photographed 
with the object of ^ascertaiaing whethej or no the liquid crystals 
possess a space lattice. Several of the photographs are reproduced 
in the paper, and show that the turbid liquids do not consist of 
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regions built up on a apace lattice, and, further, that in the sus- 
pended liquids there is no noticeable amount of material built up 
on a space lattice. It is not impossible*, however, that small 
quantities of crystals are suspended in the liquid, since the inter- 
ference bands which they would produce are too weak to be visible. 
It is shown that the term anisotropic liquids must be used in place 
of that of liquid crystals, for the word crystal implies a space 
lattice. If this is not adopted it will be logical to term as crystals 
a gas with molecules which carry electric dipoles in an electric 
field, also paramagnetic gases in a magnetic field. Consequently, 
it is to be taken that anisotropic liquids possess a more or le.ss 
ordered arrangement of their molecules on account of their elec- 
trical and magnetic characteristics. J. F. S. 

A Precision Rontgen Spectrograph. H. See-manji {Physiktd. 
Z., 1921, 22 , 580 — 581). — A RSntgen spectrograph is described 
which is designed to measure lines of the hardest spectrum region. 
Using rock salt, reflecting crystal measurements may be made 
beyond 1 A.U., and also in the softest technical Rontgen spectrum 
by using a gypsum reflecting crystal, measurements may be obtained 
beyond 3 A.U, The instrument is designed for both the camera 
and window methods of measurement. J, F. S. 

Fine Structure of R6ntgen Spectra. Adolf Smbkaj. 
[PKysikal. Z., 1921, 22 , .559 — ^561), — ^A theoretical discussion of 
the fine structure of Rontgen .spectra in which it is shown that if 
the sum of the quanta of an electron layer is i, that is, the layer 
is i-quantal, then the number of energy levels belonging to the 
layer is 2 k—L According to Bohr, the O-layer of the hcavie.st 
elements is tri-quantal and the P-layer is di-quantal ; it foUow.s 
that there must be 50 and 3P energy levels. Wentzel has shown 
by means of his principle of selection that the O-layer is actually 
ti'i.quantal. J. F. S. 

The Existence of a New Radioactive Emanation in the 
Springs of Bagnoles-de-l'Orne and its Surrovmdings. P. 

borSEr, [Compl. rend., 1921, 173, 1098 — 1101). — In studying the 
gases dissolved in the water of a large number of springs in the 
region of Bagnoles-de-l’Orne, a curve of activity was obtained 
which could not he e.xplaincd by the presence of any known 
emanation. Tlje curve showed at first a decreasing activity, 
then a rise to a. maximum, followed by a decrease. The Tcsult.s 
inJicato the presence of a new, simple, radioactive substance, to 
which the author provisiomtilj* gives the name emilhim. W. G. 

Radioactivity and Atomic • Constitution. Lise JIeitkeb 
(Saiiirwiss., 1921, 9 , 423—427 ; from Ckem. Zentr., IShll, iii, 847). — 
A discussion of the subject of isotopes in relation to atomic trans- 
formations, From a formula connecting the number of nuclear 
wnstituonts with the number of helium nuclei and the number of 
electrons, four possible t^a of atomic disfiiteuration of radio- 
active elements are deduced. G. W- P 
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Adsorption of Radium by Barium Sulphate. Frank 
E. E. Germann (J. Amer.^Chem. Soc., 1921, 43 , 1615 — 1621). — 
From experimenta on* the adsorption of radium, from a radium 
barium chloride solution, containing 22-79 ;^10‘“ gram of radium 
per 0 , 0 ,, by barium sulphate, it ia shown that Kroeker’a adsorption 
law is true in the case of the adsorption of a radioactive substance. 
The adsorption law of Freundlich is found to be equally true in 
the case of a radioactive aubstanoe. Consequently, it follows that 
the laws which apply to the adsorption of easily weighable masses 
also apply with an eqiial degree of accuracy to masses of the order 
5 X ICP® gram adsorbed by 1 gram of adsorbent. The relationship 
existing between adsorption taking place during precipitation and 
that taking place on a solid precipitate of dehnite surface area has 
been discussed. J. F. S. 

The Radioactjvity of Mineral Springs. II. Erich Eblfb 
and A. J. van Rhyn {Z. anorg. Chem., 1921, 119 , 135 — 144 ; cf. A., 
1911, ii, 1049). — Borings for thermal water undertaken by the town 
of Heidelberg in 1913 provided an opportunity for studying the 
relationship of radium to radium emanation content and the 
influence of depth and geological considerations on the radioactivity 
of the water. The waters from these borings were also compared 
with those from other springs. In the Heidelberg waters the 
radfum emanation content was constant at about 10"’“ “ Curie” 
per litre, and was independent of the depth of the boring down 
to COO m. The granite springs of Lowenbrunnen show a higher 
and the New Red Sandstone springs of Fcl.senmeer a lower emana- 
tion content, in agreement with the known relatively high radium 
content of granite and the low radium content of sandstones. 
The radium salt content of the water from the Heidelberg borings 
was of the order 10'^* gram per litre, but rose at a depth of 590 ni. 
to O-OT-IO""*, of tlie same, order as that in the Max spring at Bad- 
Diirkheim (loc. cit.). This observation supports the view that 
the radium content increases with the depth of the spring. The 
granitic water of Lowenbrunnen does not show a high radium 
salt content corresponding with its high emanation content. It 
is important when comparing different waters to measure both 
radium and radiun^ emanation content, as these may vary inde- 
pendently of each other. E. H. R. 

The Adsorption of Radioactive Substances. II. Erich 
Eblbb and A. J. van Rhsn (Ber., 1921, 54 , [R], 2896 — 2912; 
cf. A., 1911, ii, 957). — The view hag been expressed previously 
(foe. cil.) that the colloidal condition does not exercise a directive 
influence on the behavioui of. colloids towards radio-elements, 
but that this depeqds on the Chemical nature of the substances, 
the reactions which occur being expedited by the increased surface. 
Thus, the adsorption of radioactive material by silica or, more 
precisely, by its hydrate, ^ due to the formation of sparingly 
soluble silicates whith owe their origin To the acidic nature of the 
hydrate. The diseprdant results obtained by many observers 
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are due to the fact that the acidity of the aointion plays an im- 
portant part, since acid has a de-adsorbent action probably in 
accordance with the scheme: B,£iSi 03 + 2 HCl=RaCl 2 4 -HjSi 03 . 
In addition, the siUclfc acid and its gels which have been used 
are very ill-defined products which, owing to the number of fawjtors 
affecting their condition, are frequently not reproducible. In 
this coimexion it is pointed out that the statement of Horovitz 
and Paneth (A., 1915, ii, 305) that the separation of' silica during 
the estimation of radium in minerals is of no importance is only 
true within certain Limits, since if free acid* is not present in con- 
siderable quantity, the precipitate carries down radium. 

The adsorptive power of charcoal for radioactive material 
appears difficult to explain in the light of the hypothesis outlined 
above. It is pointed out, however, that the varieties of charcoal 
employed never consist of pure carbon. In a series of experiments 
the adsorptive power of blood and animal charcoal towards 
uranium-A has been compared with that of 'pure charcoal in 
differing degrees of fineness (prepared by the carbonisation of 
pure sugar, extraction of the residue with water, and ignition of 
the product at bright redness). It is found that the selective 
adsorption of uranium-A by pure carbon is very much less than 
that of the impure varieties. An active preparation is obtained, 
however, when pure charcoal is mixed with the residues prepared 
by extracting blood or animal charcoal with water or dilute *cid 
and subsequent evaporation of the extracts to dryness. The 
ad.sorptive power of impure charcoal, therefore, appears to be due 
to the impurities contained in it. 

The adsorption of radium by barium sulphate has been examined 
further. This so-called “ precipitation ” of radium sulphate is 
not, in reality, a precipitation in the usual sense since, on account 
of the small concentration of radium, the solubility product 
L=K.C-r^.Cso, is seldom attained. It is shown that co-precipi- 
tation of radium sulphate with barium sulphate from solutions 
containing radium and barium is only complete when the barium 
is completely precipitated. An exact distribution of radium 
between the solid and liquid phase does not appear to occur. 

H. W. 

The Adsorption of Thorium-B and Thbrium-C by Ferric 
Hydroxide. John Arnold Cr.axston and Robert Alex.ander 
Burnett (T., 1921, 119, 2036—2044). 

Excitation of Atoms tp Emission of Light by Electronic 
Collisions. IV. Behairiour of Individual Members of a 
Series. R. Seeliobr {Physikal. Z.,,\92l, 22, 610 — 613; cf. A., 
1921, ii, 143, Z. Physik., 1920, i,*355; 1921, 5, 18^ 7, 93).— An 
examination of the spectra of lielium, hydrogen," mercury', and 
neon produced by collisions with electrons shows that two kinds 
of series are produced, the one, which^shows th^ regular behaviour, 
namely, that the optifhal velocity increases with increasing 
member number, and the intensity maximum is displaced toward 
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the cathode with increasing member number, and the other, where 
the opposite behaviour ia observed. To the first belong the 
Balmer series of hydrogen 'amd both subsidiary triplet series of 
mercury, whilst to the second belong, the series of neon and hehum. 

J. F. S. 

Entropy of Electron ' Gas. Richard C. Toman {J. Amer. 
Chsm. Soc., 1921, 43, 1592 — 1601). — It is shown that considerable 
simplification in expression and thought can be achieved by treat- 
ing electrons as atoms of a chemical substance. This substance, 
which may be regarded as a gas “ plus qus parfait” owing to the 
very considerable force of repulsion between electrons, will not 
deviate appreciably in behaviour from a perfect monatomic gas 
if the concentration is low enough and the temperature high enough 
so that the effects produced by the repulsive force between the 
electrons can be neglected in comparison with the effect produced 
by their thermal agitation. It is shown with a reasonable certainty 
that the entropy of electron gas may be calculated from the 
theoretical equation, iS=5/2fJ logoi’— i? log,p-|-3/2fi log, iff -fSj, 
which is found to apply to the monatomic gases. Using this equa- 
tion, the entropies of 1 mol. of electron gas in equilibrium witli 
metal filaments at 2000° are found to be : tungsten 53'.3, tantalum 
52'3, molybdenum 61-0. The entropy may also be calculated 
frorn the heat of vaporisation of the electron gas by the equation 
iS=i/f/T, in which AH is the heat absorbed when 1 mol. of elec- 
trons is reversibly evaporated at T. The following values are 
obtained: tungsten, aH=107270 cal., S=.53-8; tantalum, AH=; 
107970 cal., iS=o4'0; molybdenum, Af/=I09770, S— 54-9. 

J.F. S. 

Thermal Ionisation of Metallic Vapours. Richard C. 
Toialan {J. Amer. Chem. Soc., 1921, 43, 1630—1632). — Making 
use of work recently published on the entropy of electron gas (see 
preceding abstract) it is shown that further information on the 
thermal ionisation of metallic vapours may be obtained. Thus 
assuming that a metallic vapour can ionise into a positive ion and 
an electron thus: it is shown that \F=EQ— 

ol2RTlog,T+(at2R—Sj2RlogfMg—S^)T which connects the free 
energy with the jicat content and the entropy and is of the same 
forln as the well known free energy equation ^F=AH^- 
ACpT log, T-\-IT. The ionisation constant is given by the equa- 
tion log,Jrp=-H(2/iiT+.')/21og,T-(5/2-3/21og,!ffj-Sj/H), or, 
putting in the numerical value.s of the constants 0=96540 coulombs, 
Mg (the molecular weight of .electron gas) =5-44 x 10"* gram. 
A'=— 3'2 cal. /degree and H=T98.5 cal./degree the equation becomes : 
log, oOlOH/T-fff-o log,'/’— (i-69, where E is the ionisation 

potential in \plts. Using the abbve formute, the author calculates 
the ionisation of calcium in the sun. Taking tho ionisation potential 
as 6-1 volts, the partial pres-sure of un-ionised calcium vapour as 
4 atms., and the temperature as 5-300° abs., it is found that the 
partial pressure of Hie calcium ion or flectron ga.s is 0-07 atm., 
corresponding with T7% ionisation. J. F. S. 
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New Detectors oi High Frequency Vibrations. W. Hbike 
(Z. anorg, Chem,, 1921, 118 , 255 — 263 ). — An account of experi- 
ments made with the object of discovering an artificial detector 
for use as a substitufe for pyrites in wireless telegraphy. Pre- 
parations of zinc arsenide, ZnAs^, containing crystals of zinc anti- 
raonide, ZnSb, proved specially sensitive. The zinc-arsenic alloys 
are discussed in the succeeding paper (this vol., ii, 60). 

E. H. R. 

Conductivity of Solutions of Ternary Electrolytes in Propyl 
Alcohol. Charles A. Krato and John Egbert Blshop {J. 
Amer. Chem. Soc., 1921, 43, 1568 — 1575). — The electrical conduc- 
tivity of anhydrous calcium nitrate and magnesium nitrate hexa- 
hydrate in anhydrous propyl alcohol and magnesium nitrate 
hexahydrate in mixtures of propyl alcohol and water has been 
determined at 18“ for a series of concentrations. The present 
results are compared with those of Schlamp (A., 1894, ii, 376) 
on lithium and calcium chlorides and it is shown that his results 
indicate that the calcium chloride must have been hydrated. 
Neither the present work nor that of Schlamp supports the view 
that ternary salts ionise in this solvent according to a binary 
process. The specific conductivity of anhydrous propyl alcohol 
at 18“ is 1-7x10-7. , J. F. S. 

The Theory of Electrolytic Ions. XXVI. How is * the 
Limiting Value of the Molecular Conductivity of Strong 
Electrolytes Determined? Richard Lorenz (Z. anorg. Chem., 
1921, 118 , 209—222 ; cf. A., 1921, ii, 158, 481, 482, 483).— A graphic 
method for determining the limiting molecular conductivity pn 
of univalent electrolytes is described, based on Herz's theory of 
ionic conductivity (A., 1921, ii, 482). According to this theory, 
the conductivity of a single ion is expressed by the equation 
RlXj— Z)=i)’(aj), where R is a constant and <i)=A[8']!, where A 
i.s another constant and S is the concentration. The ionic conduc- 
tivity X of the theory is identical with the molecular cpnductii-ity, p. 
The graphic method described depends on the fact that, by means 
of the constants A and B, the [S]!— comlwetivity curve of any 
substance can be transformed to coincide with a “ universal con- 
ductivity curve.” The molecular conduct ivities«as ordinates are 
plotted against [N]i as absciss.Te on a prescribed scale, and by a 
simple geometijc process the curve obtained is transformed into a 
form of the universal curve. By comparing thi.s derived curve 
with a series of standard curves printed on transparent paper on 
the same scale, the values <rf pj arid of the con-stant B can be read 
off on the ordinate axis. E. H. R. 

Concentration and Potential FaU at Boundagpy Surfaces. 

H. Feeundltch (Z. Eklirochem., 1921, 27, 505-^51 1). — A theoretical 
paper in which the change in concentration and the E.M.F. at 
the boundary surfaces of two liquidg is considered. It is shown 
that the concentration flf saponin or amyl "alcohol in the foam 
produced at the air-water interface is due to the lowering of the 
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surface energy at the interface. All cases of adsorption are shown 
to be fundamentally due to the same cause. The case of adsorp- 
tion on crystal faces ss particularly considered, and although in 
this case the adsorption is held to be due tS residual affinity, it is 
shown that here the phenomenon is molecular-kinetic, whilst with 
the surface tension a thennod 3 mamic function is employed. In 
the case of surface tension, the mean value of a large number of 
molecules is considered, whilst with crystal surfaces when con- 
sidering the residual valencies individual molecules only are con- 
cerned. The E.M.F. Existing at interfaces and the changes effected 
by the introduction of foreign non-electrol3rte3 is considered. 

J. F. S. 

The Normal Potential of Silver. I. M. Kolthopf {Z. anorg. 
Chem., 1921, 119, 202 — 212). — ^The electrolytic potential of silver 
was measured in silver nitrate solutions varying in strength from 
0-001 to 0-liV at 18° against a normal calomel electrode. The 
mean value found for the silver potential was -0-7887 volt against 
the normal hydrogen electrode. Potassium nitrate, up to a con- 
centration of 1-OA^, has no measurable effect on the potential of 
the silver electrode. From measurements with a silver-silver 
bromide electrode in solutions of potassium bromide from 0-001 
to 0-5iV, the solubility product of silver bromide at 18° was found 
to he 4-1 X 10"*’. The concentration of bromine ions can be calcu- 
lated from the equation log [Br] = (— ir— 0-348.52)/0-0.776. In 
presence of sulphates in solution, the silver electrode becomes 
“ nobler ” ; the same is true of the mercury electrode. E. H. R. 

Some Phenomena in the Electromotive Behaviour of 
certain Metals. Nil Ratan Diiar (B. anorg. Chm., 1921, 118, 
15 — 80). — If the potential difference between a metal and a solution 
of one of its salts increases with increasing dilution, it is to be 
expected, by extrapolation of Nernst’s formula, that the potential 
difference would be still greater when the metal is in contact with 
water or a solution of a neutral electrolyte. Conversely, if the 
E.M.F. decreases as the dilution increases, it should be still less 
in water or a solution of a neutral electrolyte. A large number 
of measurements were made to test these theoretical deductions. 
The metals magnesimm, zinc, and aluminium gave each a smaller 
E.M.F. in water or a ncntral electrolyte than in a solution of its 
own salt, instead of greater, as was to be expected. Similarly, 
nickel and tin, by giving greater E.M.F. in water or neutral electro- 
lytes, behaved in a manner contrary to what was expected. Oiilj- 
the metals antimony, copper, anU silver, which have small solution 
tensions, behaved in the way indicated by theoretical considera- 
tions. A large number of mSasufements were made of the E.M.F. 
given by paiffi gf th& above metals in water and potassium chloride 
solution respectively. E. H. R. 

Electromotive ‘Behaviotjr of Alummium. A. Smits (2. 
Elektrochem., 1921, TFI, 523 — 526). — Polefhical. An answer to the 
criticism of Gunther-Schulze (A., 1921, ii, 53a) to the authors 
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paper (A., 1920, ii, 579) in connexion with anodic polarisation and 
passivity. The author maintains his former position. J. F. S. 

Electromotive Behaviour of Alumimmn. III. A. Smits 
and C. J. DB Gkuyteb {Broc. K. Akad. Wetensch. Amsterdam, 
1921, 24, 80— 91; cf. A., 1920, ii, 579; 1921, ii, 371).— A con- 
tinuation of previous work {loc. cil.). The influence of mercury 
on the potential of aluminium immersed in a solution of aluminium 
sulphate has been investigated. The aluminium electrode was 
placed in a solution of aluminium sulphate, and small quantities 
of a mercury salt were added at intervals, and the potential was 
measured repeatedly. The influence of oxygen on the process 
was prevented by a stream of nitrogen which was continuously 
bubbled through the solution. It was found that the potential 
of the aluminium at first became less negative, reached a minimum, 
after which it rose to a strongly negative value which increased 
to a maximum. The maximum value was maintained for some 
time and then fell to a value which was close to the mercury 
potential. Up to the point where the maximum was observed, 
the aluminium electrode was grey in colour, but during the last 
stage it became lustrous, due to a coherent film of mercury. The 
changes are considered in connexion with the three-phase equi- 
librium of the four component system AT" — Hg" — anion — HjO. 

J. F. g. 

Electrochemical Investigations of Gold-Copper Mixed 
Crystals. Richard Txire.vz, W. Fraenkel, and M. Wormser 
[Z. anory. Chem., 1921, 118, 231—253). — In coimexion with the 
study of discharge and decomposition potentials, e.xperiments were 
made in which a scries of gold-copper alloys were used as anodes 
in an electrolytic cell. For studying the discharge potentials, 
.V/lO-sodium hydroxide was used as electrolyte, with a copper 
cathode, and the cell was charged for a short time, about two 
minutes, with an li.M.F. of about 4 volts. The discharge potential 
was then plotted against time. With pure copper and with alloys 
containing less than 0-2 atom of gold, a distinct arrest occurred 
in the curve, whilst alloys with 0-2 atoms of gold and upwards 
behaved like pure gold, giving a smooth discharge curve. The 
charging, or decomposition, potentials were studied; using as electro- 
lytes first a solution containing sodium hydroxide and ammonia, 
and then copper sulphate. In llie former case, copper or an alloy 
with 0-1 atom ofcgold showed an early rise of current with E.M.F., 
followed by a fall to zero and then a'steady rise starting at about 
0'7 volt. With 0-2 atom of more of gold, no current passed until 
the EJI.F. reached l-Oo volts, and llie current increased steadily 
with the E.M.F. Using copper sulphate as electrolyte, the decom- 
position potential rose steadily with the gold’contanf of the alloy 
up to about 0-25 atom of gold, and from 0-35 atom of gold upwards 
was indistinguishable from that of pure gold. This is ill agreement 
with Tammami’s observations on the !imjting.compo5ition in gold- 
copper alloys (A., 1920, ii, 672). It is shown experimentally that 
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changes in the resistance of the cell during the experiments have 
no appreciable influence on the results obtained, and it follows that 
the maximum and mipimum in the decomposition potential curves 
and the arrest point in the 'discharge potential curves for copper 
and the alloys less rich in gold have 'a common cause, 

E. H. R. 

Metallographic Investigations on the Cathodic Deposition 
of Metals on Aluminium eind Chromium. S. Kybopotjlos 
(Z. anorg. Chem., 192i, 119, 209—304). — The cathodic deposition 
of copper, silver, chromium, and nickel on aluminium and chromium 
was studied. Copper and silver from nitrate solution, with a 
current density of O'Ol to 0-1 amp. per sq. cm., are deposited on 
tempered aluminium principally on the intercrystalline boundaries 
and to a very limited extent on the crystal faces, whilst chromium 
and nickel are deposited more freely in isolated spots on the crystal 
faces. With ehlomiura and nickel, a higher current intensity 
favours deposition on the crystal faces of the aluminium. Prom 
cyanide solution copper may be deposited on the crystal faces 
when the current intensity is high; on pressed aluminium it is 
deposited along the gliding lines. It is noteworthy that deposition 
on the crystal faces is favoured under conditions such that produc- 
tion of hydrogen at the cathode is possible. Resistance to copper 
deposition is most clearly shown by passive chromium, deposition 
occurring only on isolated spots of non-passive metal or impurity. 
Under conditions which destroy the passivity of the chromium, 
such as hydrogen evolution at the cathode, deposition occurs on 
the crystal faces of the chromium. E. H. R. 

Electrolysis of Aqueous Solution of Cerous Salts. A. B 
ScHi^iTZ (Z. Elekirochem., 1921, 27, 521—523; cf. A., 1921, ii 
589). — After a short account of the work which has previously 
been carried out on the electrolysis of solutions of the rare earth 
salts, and of that on the cerium alloy.s, experiments arc described 
on the electrolysis of concentrated solutions of mixtures of oerous 
and ferrous chlorides to which various additions had been made. 
The electrolysis took place between a platinum spiral which served 
as anode and a platinum gauze covered with lead dioxide which 
served as cathode. ’The solutions, which were used warm, contained 
30 grams of lactic acid neutralised by sodium or potassium hydr 
oxide, and 5 — 10 grams of sodium chloride in 400 c.c. of water 
to which was added cerous chloride (7-Ct^3-5 grams) and ferrorir 
chloride (4'5 grams). The ^ec.trolysis was effected with a curren 
density of 0-4— 2-0 amp./sq. cm, and'yieldcd in all cases a black 
powdery depo.sit which wa^ incfallic and contained about 62% el 
cerium. Whether or no it contained oxygen could not be ascer- 
tained because of the difficulty of drying the substance without 
oxidation. The deposit corresponds with the iron-cerium alloy- 
Ce 2 Fe 3 , prepared 4>y Vogel (A., 1912, ii, 657), The electrolysis el 
cerous chloride in Jthe prcScnce of chloride of mercury, nickel, 
platinum, zinc, or aluminium gave deposits which contained iic 
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cerium. The addition of potassium lactate to solutions of cerous 
chloride raises the overvoltage by O'lfl volt. J, I". S. 

Biochemical and Electrochemibal O^dation of Organic 
Compounds. Fb. Fighter {Z. Elelclrochem., 1921, 27, 487— 
494). — A general discussion of electrolytic and biochemical oxidation 
of organic substances in which a number of similarities in the two 
processes arc indicated, J. F, S. 

Magnetism and the Constitution of Af/>ms. Pierre Weiss 
(Rev. set., 1920, 58, 643 — 659). — A review of work already published 
(see A., 1911, ii, 91, 183, 250, 367, 694; 1915, ii, 737). 

Chemical Abstracts. 

Behaviour of Substances near the Absolute Zero. William 
R, Fielding (Ckem. Eews, 1921, 123, 97 — 99). — The results pre- 
viously obtained by the author (A., 1920, ii, 732; 1921, ii, 487) 
are applied in the present paper to several substances in the neigh- 
bourhood of tlie absolute zero. Making use of the specific heat of 
lead determined by KammerUngh Onnes and Kcesom over the 
range 46°Abs. — 14°Abs.,the author has determined the specific heat 
over the range 14°Abs. — 0°Abs. by three methods and finds that by 
plotting the specific heat curve the specific heat appears to be zero 
at 6°Abs., by plotting the specific heats against the absolute temper- 
atures the values 10°Abs., s=0-0053, 2°Ab3., s=0-0012 and l°Abs., 
«=0’00005 are obtained, whilst appljing Debye’s law (atomic 
heat=i2'®) leads to values which demand that the molecule of 
lead must change from Pb, to Pb( 3 „i,i>. 40 ,xih Similar calculations 
are made for water, copper, and carbon, and the absolute molecular 
veight is calculated for the absolute zero. The values recorded 
ire, water 540, lead 1456, and copper 9450. If the values of p, the 
lumber of single molecules in the complex molecule, are plotted, it 
lecomes po.ssible to obtain by e.xtrapolation the values for other 
‘lements. The values of p are shown to be periodic, thus, iodine 
i’3, bromine 6’6, chlorine 14, and fluorine 24 all at 0°Ab3. In the 
!ase of mercury, p is slightly greater than 2. The number of 
items in the benzene, naphthalene, and anthracene polymerides 
it the absolute zero are respectively 84, 100, and 132. J. F. S. 

• * 

The Properties of Organic Liquids. W. Hekz (Z. atiorg. 
'hem., 1920, 118, 202 — 206). — The relation Tt/dc s'ii= const., 
fhere 71 is the nusiber of atoms in the molecule, has been found to 
old for 27 non-associated organic liquids and to have' a 
alue approximately equal tb 450. When this is combined with 
le formula n — TcjO-Bpc (A., 1920, Ji, 285), the relation 
mst. is obtained, which should have a value of about 225 x 10^. 
his relation wa.s verified for the above 27 liquids, watl! the excep- 
on that acetylene and carbon dioxide^ve respectively high and 
w values. It wa.s shown previously (A., 1920,i ii, 736) that the 
lation dt=fl//9-242, where z is the tdtal of Uie valencies of the 
'Oms in the molecule (C=4, N=3, 0=2, H=l), also holds for 
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nou-associated liquids. With the first equation aboye, this gives 
TiZjM which has been verified for a number of aliphatic 

liquids. In the case pf ardmatic liquids, the relation holds if the 
valency of carbon is taken as '3. From Troaton’s rule M.LITc~\i, 
it follows that LzlVn—GS6, and this is also found to hold for a 
number of fluids, hut aniline and dimethylcycfohexane give high 
values. Finally, from the relation X=0-666pj/dc, it follows that 
Pt^/<f(Vu=1030, and this relation is also satisfactorily verified in 
most oases, but acetylene gives a high value. It is pointed out 
that these relations c)hn only be tested for relatively simple sub- 
stances, of which the critical data do not differ widely, Not 
improbably complications may arise when data are available for 
other types of substance. E. H. R. 


General Improvement of the Equation of Condition : 
Special Equation of Condition for Hydrogen. LfioN Schames 
{Physikal. Z., Iff21, 22, 630 — 634). — A theoretical paper in which 
the constants a and 6 of van der Waals’s equation are considered 
on the basis of a perfectly rigid atom. A general equation of 
condition is evolved, and taking account of the compressibility of 
the atoms the equation jwfl — 6/r)-f a„/»(a— t)„/e)= RT is deduced for 
hydrogen. J. F, s, 


Joule-Thomson Effect for Air. Frederick G. Keyes 
{J. Amer. Chm. Soc., 1921, 43, 1452— 1470).— The Joule-Thomson 
coefficients of air have been calculated from the author’s equation 
of state for air based on the measurements of presstirc, volume 
and temperature by Araagat (Proc. Nat. Acad. Sci., 1917, 3, 323)| 
and have been compared with the coefficients as measured by 
Joule and Thomson, by Nocll, and by Hoxton, The measurements 
of Joule and Thomson accord well with the calcuhations except at 
degrees, whilst the recent careful measurements of Hoxton 
physical Pev., 1919, 13, 438) exceed the calculated values between 
0 and 100 by about 15%. The value of the iec-point absolute 
temperature {273-36) deduced from the Chappuis 1000 mm. con- 
stant-pressure expansion coefficient for air, corrected by mean.s 
f coefficients is too large, due to the 

fact that the Chappuis expansion coefficient Is too small and 
the Joule-Thoffisoli values too large. The calculated expan.sion 
.o^cient and the Hoxton and Joule-Thomson coefficients lead to 
f-r? h' K J* T^~273 13.> is, ou tbe o^her hand, shown 

Ij'is value is the mean value 
vnl,,, ^ - 1 ^ graphically extrapolating the measured constant 

constant pressure expansion coefficients of air, nitrogen, 
The value measured at various ice-point pressures, 

data h also the mean of 7'„ as deduced from the same 

The ure equations of state for the respective gases. 

M 0 h?aif ''‘'® Joule-Thomson coefficient 

taffied ‘han that ob- 

( X 10^) IS twice that calculated from the equation 
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(4'6xl0‘‘) for low pressures, but agrees approximately with that 
calculated for high pressures, by meanj of the equation of state. 
The Bra(Uey and Hale, average pressure coeflicient to 200 atmo- 
spheres at 0° is shown to be 7;3x 10^*, whilst the average value over 
this range calculated by the equation of state is 7'1 x 10^. The 
Joule-Thomson coefficient itself at one atmosphere, as given by 
Vogel and Noell, is 0‘277“, and from Bradley's work 0’268°. The 
equation gives O’201°. An explanation of the discrepancies in the 
observed Joule-Thomson numbers is suggested which assumes 
that at the low pressure surface of the plug a temperature drop is 
superposed on the Joule-Thomson temperature change due to the 
momentary persistence of the line gas streams issuing from the 
pores of the plug and their .subsequent expan.sion. It is shown 
that this effect would produce a large apparent pressure ooefScient, 
since the specific effect of the velocity-persistence effect is shown 
to vary inversely as the pressure. The value of the.measured Joule- 
Thomson effect at 0° and one atmosphere pressure is given as 0 303 
by Hoxton, whilst that deduced from the high pre.ssure measure- 
ments of Bradley and Hale i.s 0-208, as compared with 0-2C1 cal- 
culated by the equation of state. The Joly constant-volume 
specific heats of air are considered, and it is shown that a correction 
is required to compensate for the increa.sed sjjccific heat of the 
copper sphere used by Joly to contain the air. The corrected 
Joly values are show-n to bo independent of pressure, which fact 
confirms the validity of the form of the air equation of state em- 
ployed. As a further consequence, it is pointed out that at low 
pressure.s the Joule-Thomson effect must vary inversely with the 
absolute temperature. Another imjwrtant consequence is that the 
constant volume air thermometer scale reads directly on the absolute 
scale and therefore requires no correction. J. F. S. 

Simple Methods for the Determination of Melting Points 
and Critical Temperatures. The Melting Point of Arsenic. 

W, Heikb (2. anorg. Chem., 1021, 118, 2.54). — In a paper under 
the above title, Ras.-^ow (A., 1021, ii, 104) quotes the author’s 
determination of the melting [mint of arsenic, 830°. The author 
points out that later work gavt- a value 814-5°, which is more 
trustworthy (.A., 1010, ii, 248). E. H. R. 

Theory of Concentrated Solutions. Separation of Solids 
from Organic Mixtures. J. Tim.mermans {Bull. Soc. chini. 
Bdg., 1921, 30, 200; cf. A.,'1000, ii, 388).— From a study of 

experimental data in the literature relating to the freezing poinf.s 
of binary organic mixtures, it is concluded that deviations from 
the behaviour of iileal mixtures caiiiiot in all cases be accounted 
for by as.suming combination betv^een'tlie coraponenfs or poly- 
merisation, as suggested by Dolezalek and otbeas (A., ItlOO, ii, 22; 
also Ikeda, A,, 1908, ii, 032). It is neces.sary to take into account 
also certain phy.sical factors, in the .sense of van der IVaals's theory, 
in particular for systems pf limited aiutual solubility. A pro- 
visional scheme of classification of binary organic liquids is based 

[ on thes(‘ pfiftmi’noi .•.-J -L- • » * • 
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Freezing-point ^ata reapMtog Mmerous^b^^^ compared 

dynamic equation . log* W o . ^g^t which separates, 
the molecular heat thelatoVcr 100 molecules of the 

c is the number of molecule .yhich this component separates, 
mixture. T is the substance in the pure 

and T, is the solidifymg f the Principles of Physical 

state (cf. Washburn ‘‘Introduce to the 

Chemistry, 191n, ctf. 14^ especially where the two 

mixtures agreed and not of widely different chemical 

components were closely rel direction of the axis 

character. Deviations from attributed to combination 

of composition might the other direction 

between the due enS to polymerisation, and it is 

could not in all^cases be d ,^.£ crystals separate or 

ahoivn that they are to be P . _ . miscible in all proportions 
a the components are no P gnjjjdcrations apply also 

(of. Kohnstamm, A.. lOll.ii, Jdb omna frequent 

to boiling-point b"t/^bnormaht.es 

than with frcezing-pomt o^vm. In in g^moosition (cf. Dolezalek. 
point curve is convex towarfs the a^^ 

loc. cit.), the assumption .P Z^j„gihle (for example, for carbon 
thd abnormality appears inadmissi ( P 

Kw.bi. 5 d., . 1 ™ Swiiiy. Ti,i. 

may be due to the p^'^Wnce , ^ the suspected 

explanation was veri ijguid phases when their temperature 

dioxide. 

The Temperature of the Vapour Arming frorn^ Bo^g 
Saline Solutions. George Harker {J. ‘^of. 

TV.,?.. 1090 'i 4 218—226; cf. &.akurai, F., 1 ».) 2 , bl, luo). 
E^xperiments’ with solutions of calcium chloride boiled in a hypso- 
meter either by direct flame or by steam lilown in, the only jacketing 
STe vapour column being by the slightly eoolcd vapo- 

indicate that the ‘vapour coming from a foiling solution has ,1 
higher temperature than the vapour from the boiling pure^solwnt. 


A Simple Receiver for. Fractional Distillation under 
Diminished Pressure. E. •!. Wii.i.lvms (CAphi. Acics, l.U 

123, 265 266). — A simple^ receiver for fractional distillation unuer 

reduced pre-ssure, working on the principle of that of Liitliar Meyer 
is figured and described. It is constructed with .a .small distillation 
flask, a small wide-necked tap funnel, and an adapter. W . b. 


The Separatidn of Miscible Y.iquids by Distillation. 
Arthur Felix Dcfton (T., 1921, 119, 1988 — 1994). 
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Temperature Correction in Bomb Calorimetry. N. H. 

EngstbOm {Tehi. Tidskr. Kemi Berg., 1921, 51, 18 — 21). — A 
formula is evolved for^the correction of temperature in bomb 
calorimetry. This formula is for general use where the tedious 
calculations by the application of the classical equation of Regnault- 
Pfaundler is not absolutely necessary. It is given as follows : 
k=(\—n)Vi—v. The order and significance of the ietters are the 
same as in the Regnault-Pfaundlcr equation. This new formula 
was tested by a large number of determinations and its error falls 
within the limits dzO'OOl — 0-00S“. The error was seldom as high 
as d:0'003°. Ouumicai. Abstracts. 

Constitution and Heats of Combustion. F. Otto H. Binder 
[Chem. ZeiL, 1921, 45, 1114—1116; cf. A., 1921, ii, 241, 43.5).— 
In continuation of the method previou.sly de.scribed [loc. eit.) for 
calculating the heat of combustion of a sub.stanco, from its consti- 
tutional formula, the author ha.s worked out from a consideration 
of a large number of hydrocarbons the average \ alue of the follow- 
ing : Hydrogen atom attached to carbon o5o60, carbon-carbon 
linking 102.58, one carbon Valency 24495, compared with 24240, 
the value obtained by enlorimctric experiment.s on wood charcoal. 
The heat of combustion of a compound accordingly equals 
cHx55560-fyx24240-(-:x34170, where cH is the number of 
carbon valencies hound to hydrogen, >/ the number not bounJ to 
cither hydrogen or o.xygen, and : the number of free carbon valeneie.s. 
From consideration of hydrogen cyanide, cyanogen, and acetonitrile, 
a mean value for one carbon -nitrogen valency of 35301 cal. is 
obtained. G. F. M. 

Absolute Value of the Energy of the Linkings between 
the Atoms of Compounds. M. P.\no.\ (Oazzcfla, 1921, 51, 
ii,23y — ^245). — The method of calculation u.-eii by ImjansfA., 1920, 
ii, 3i54) is .substantially that einployeil by the author (A., 1919, 
ii, 90), who, however, a.ssiinied the value 42 Cal. for the heat of 
sublimation of diamond and graphite indicated by Thomsen s 
result.s, whereas Fajans, on the basis of relation.ship.s established 
by Griineisen between the heat of suhliination of a .solid monatomic 
element and the ratio of atomic heat to the coffilaient of thermal 
expansion, concluded that the heat of .sublimation of carbon is at 
lea.st 275 Cal. per gram-atom. In spite of the large difference 
between these two values, both authors eonehnie that the energy 
of the linkings between the earhon a>oms is almost the same in 
(liamonil and in aliphatic hudroearbons. It stains probable that 
neither of the above two values is the eorreet one, and the author 
eonsitlers 150 Cal. to he more iieafjy Itie triilh: Kohn (A . 1921, 
ii. 302) arrives at v.tIiics .similar to this, .'•'tginer’.s results (A., 
1920. ii, 3,55, 735) are also iliseiissed. 

Taking the value 150 ('al. for the lieat of .suhlijnation of 1 gram 
atom of carbon and 8T3 t'^l. for tlie h««t of dissociation of 1 gram 
molecule of hydrogen, the energy of the t'-O finking is calculated 
for the aromatic and aliphatic liydroearhons pruviously eomsidered. 
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The results show that the energy of the linking increases from 
simpler to more oomplei: compounds. The differences of the 
values referred to graphite and to diamond vary from 5 to about 
7% and are small considering that, the side of the hexagon is 
6-2 X 10"® cm. in benzene and I'dSxlO"® cm. in graphite. 

The energy of the simple linking in ethane is 69*9 Cal., that of 
the double linking in ethylene, 2xh9*G5 Cal., and that of the triple 
linking in acetylene, 3x53-33 Cal. The heat of combustion of 
acetylene (3 mols.) ^eing 938-4 Cal. and that of benzene vapour 
783-3 Cal., the difference between the three triple linkings and the 
nine simple linkings is 155-1 and that between one triple linking and 
three simple Unkings hence 51-7 Cal.; the numbers just given for 
ethane and acetylene lead to the value 49-7 Cal. The absolute 
values of the double and triple linkings are, therefore, positive and 
unsaturated hydrocarbons all highly exothermic when formed 
from the free atoms. These considerations have been extended 
to various endothermic reactions, such as the formation of hydrogen 
telluride, the formation of cyanogen from carbon and nitrogen, 
the formation of nitrous and nitric oxides, the re, suits indicating 
that, in all probability, all compounds must be formed from free 
atoms with generation of heat. T. H. P. 

Compressibility of Benzene, Liquid and Solid. Theopore 
W. Richards, Edward P. Bartlett, and .James H. Houcies 
{J. Amer. Chem. Soc., 1921, 43, 15.38 — 1.542). — The compressibility 
of liquid benzene has been determined at 20°, solid benzene at O', 
and toluene at 0° .and 20°, using a steel piezometer previouslv 
described (Richards and Bartlett,' A., 1915, ii, 229). It is found 
that the compressibility of solid benzene at 0°, (Av/APi(,)j,, U 
0-0000305 over a pressure range 100 to 500 megabars. Incidentally, 
the compressibility of liquid toluene at 0° over the same pressure 
range was found to be 0-0000618. A new determination of the 
compressibility of Uquid benzene at 20° confirmed satisfactorily 
the previous determination made in a glass pii-/.ometer (Richards 
and Shipley, A,, 1910, ii, 376), giving the value 0-00007207 for the 
same range. The compressibility of solid benzene is shown to he 
less than half that of liquid ben'/.ene at the same temperature. 
Thus another Case* supporting the majority of those investigated, 
is found in w-hich the solid shows a much smaller compressibility 
than the liquid (A,, 1915, ii, 518). Xo interpretation of this restill 
js offered at present, ' J F .S 

Relative Volumes of the Chemicol Elements. Hawkswobt}! 
CoLLixs {Chem. News, 1921, 122, 70—77, and 123, 9i>— 97)-.) 
contmuatira of previous wbrk fA., 1921, ii, 108). In ’the first jtart, 
a table is gft-en of the relative volumes and the densities of a numbtr 
of orgamc compounds, the latter quantity is compared with the 
expenraentaliy determined values. The calculated results are 
based on the hypothesis previously jjit forward by the author. 

In the second part, a further long list is given. It is shown that 
e experimental facts obtained from the examination of 76 mole- 
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cules demonstrates that one relative volume of hydrogen is 15-25 
at 15° whether. Cl, Br, I, NHj, NOj, SH, C^H,, C^H, CO^Me, COjEt, 
C02Pr, COgH or —OH be displ^ed; in this case —OH =13*29. 
In a further aeries of 24 <^m pounds, the-relativie volume of hydrogen 
is 12-22 at 15° for the same r^lacements, OH= 10-21. The methyl 
group has a volume .31-67 at one end of a chain and 28-64 at the 
other end. When an atom of hydrogen the volume of which is 
5-25 is displaced by methyl, the volume of the latter is 31-67, and 
vhen the displacement occurs with hydrogen 12-22, the volume 
)f the methyl is 28-64. The two valencies of carbon concerned are 
listinguished by the fact that one (first position) has hydrogen 
vith a volume 15-25 and the other (second position) has hydrogen 
ivith a volume 12-22. J. F. S. 

Atomic and Molecular Volumes at the Absolute Zero. II. 

iV. Herz {Z. anorg. Chem., 1921, 119, 221— 224).— In a previous 
japer it was shown by Lorenz and Herz (A., 1921, ii. 536) that 
he molecular volumes of alkali salts reduced to absolute zero are 
;maller than the sums of the volumes of the constituent atoms, 
limilarly reduced according to the law of corre.sponding states. 
The inquiry has been extended to a number of simple inorganic 
'oiupounds other than salts. In the hydrogen compounds the 
nolccular volume is smaller than the sum of the atomic volumes, 
■)ut the difference becomes smaller with increasing molecular 
iveight. In the halogen acids, for example, the.se differences are, 
HF, 7-52; HCl, 3-09; HBr, 1-09; HI, 0 01. In the triha!oid.s of 
he elements of the fifth group, however, the molecular volume is 
jreatcr than the sum of the atomic volumes. The molecular volumes 
ire also calculated from the dielectric constant by the Clausius- 
llossotti equation y~tJ — l//4-i-2.J/ d. The values obtained are 
iometimes greater and sometimes smaller than the actual molecular 
I’olumes. The divergences may be due to association in the liquids. 

E. H. R. 

Surface Tensions and Densities of Liquid Mercury, Cad- 
mium, Zinc, Lead, Tin, and Bismuth. Thorfln R. Hogness 
. 4mer. Ckein. Soc., 1921, 43, lt)21 — 1628). — The densities of 
iquid zinc, cadmium, tin, lead, and bismuth have lieen determined 
it various temperatures and the follow iiiu values sbtained ; zinc 
i=6-,59— 00t)097(t— 419), lead (/-=l(i-7l' 0(»0139(t -327), ead- 
laium rf=:8-02-d)tK)l 10(1 -320), bismuth 10-07— 0 00125(t- 

IfiO), and tin — 0-(NXI74(/ — 232) The surface tension for 

laercury and the above-nanieil molti-n metals has been determined 
hy the Cantor ilrop (iressure unetlmd for a .series of tem[>eratures. 
Ihe values of the siiifaec ten.sion inav lie ealeulated by the following 
fquations; mercury r - .467 - -O-Ol.V - «9)--0-tKK»38ti((-;-39)s, bis- 
muth r.=378 — 0-063(7 269). e.adiniiim r - 630 — 0-965(t — 320), 
Fad r— 444 — 0-077(/ — 327), tin r 531 — 0-fl80(t — 232). and zinc 
r^7'58 — 0-090(/ — 419). It is shown that there L no appreciable 
ditterence between the sinfaee tensions of mereurv in dry air, 
hydrogen, and a vacuum. ' J. F. S. 



ii. 30 


ABSTBACTS OB CHEMICAL PAPBBS. 


Relationship of the Internal Friction of Organic Liquids 
to other Properties. W. Here (Z. Elektrochem., 1921, 27, 
518 — 521). — In the case of*a large number of simple non-associated 
organic liquids an 'approximately consi^int relationship exists 
between the surface tension and tlip critical pressure. This re- 
lationship is 1-6x10*, in which y, is the surface tension 

at the boiling point and p, the critical pressure. Between the 
surface tension and the internal friction (y,), both at the boiling 
point, the approximate relationship y, ;i;,^6xl0* exists. It is 
also shown that t)ie two expressions, iIy,/J’,d,=conet. and 
i(f,/y,=conat., both hold for non-associated organic liquids, where 
M is the molecular weight, L the latent heat of vaporisation, and 
d, the density at the boiling point T,. In the case of the former 
equation, the constant value varies between 6-7 x 10* and ll-3x 10*, 
whilst in the latter the value is between 2-0 X 10* and 3-2x10'. 
Two relationships connecting the internal friction and the critical 
temperature respectively with the molecular refractivity arc de- 
duced. These have the form >?,.l//i/7'j---const. and 
const., where MR is the molecular rc-fraclivity. The constant in 
the first case varies between 1-1 x 10"* and 1-7x10"* and in the 
second case between 1-6x10'* and 3-2x10"*, If n is the number 
of atoms in a non-associated liquid, the quantity is con- 

stant and has a value between 0-80 x 10"* and 1-39 X 10"*. Finally, 
it js shown that and I V;,, 7'^ are both constant for the 

same class of organic liquid. In the first case, tlio value varies 
between 9'0xl0"*and 12-6X 10"*, and in the .second case between 
5-8 X 10"* and 8-Ox 10"*. J. F. g. 


Theory of Brownian Movement. G cstav .J.ao eb [Siizumskr. 
K. Akad. Wias. irien, 1919, [2o], 128, 1271, 1208; from Chm. 
Zentr., 1921, iii, 833). — Stokes’s law is held to bo inapplicable in 
the case of Brownian movement. It is shown from consideration 
of mechanical examples that if this law holds, o.smotic pressure 
must be exerted as a continuous force and the consequences of 
Einstein’s equation for Brownian movement and the calculation 
of molecular size from diffusion are justified. The distribution of 
energy for particles of any number of molecules may be obtained 
from Maxwell s law directly by girulual bvi'.lding up of groups from 
molecules. TIi« velocity of particles relative to the liquid medium, 
including their Brownian movement, is only to a small degrtr 
dependent on their mass. G, \y, jj 


Influence of Water-content on the Adsorption-capacity oi 
Charcoal. Hei-sricii Herbst {Biochem. Z., 1921, 
118, 103-^19).— The highest adsorption i,s obtained -nitli dry 
charcoal. For practical piirpofcs I0"k of water is not harmful', 
smee the piescnce of water has a catalytic effect H K 


r Crystals. H. Seeliqeb and K. 

dcb T? f - 1921,22, 563-567).-Partly or completely 

dehydrated zeohtes have *he power qf absorbing gases in large 
quantities. The absorption of a mixture of nwn and hehum, 



QENBRAL AOTJ PHTSICAL CHEJOSTBY. 


ii. 31 


nitrogen, oxygen, methane, nitric oxide, carbon dioxide, acetylene, 
hydrogen, and ammonia by dehydrated chabasite (CaAl2Sij0,4,6H20) 
has been examined at 0° under a series of pressures from 0° to 
760 mm. . It is shown Jihat, with the' exception of hydrogen, the 
amount of gas absorbed is greater the higher the critical temperature 
of the gas. The following volumes of gases in c.c./gram of chabasite 
at 0“ and 760 mm are absorbed. Neon 25% + helium 75%, 410; 
nitrogen, 6'89; oxygen, 8 32; methane, 15'18; nitric oxide, 
i5'67 ; carbon dioxide, 39'60 ; acetylene, 66'46 ; hydrogen, 83'22, 
and ammonia, 180'59. The adsorption curves can be approxi- 
mately reproduced by the formula in which a and l/» 

are constants. Ail gases except nitric oxide, ammonia, and impure 
eetylene can be entirely removed from the crystals by lowering 
he pressure. The results do not indicate whether the absorbed 
asea are adsorbed according to the usual conception of the term, 
ir whether they enter into the structure of the crystal lattice, 
n favour of the pure adsorption are the qualitative<character of the 
idsorption isotherm, the conne.xion between the critical tempera- 
ure and the amount of absorption, and the effect of reducing the 
jro.ssure. Turtbor, the connexion between l/a and the critical 
eraperaturc also indicates a pure adsorption. On the other hand, 
[ho largo absorption of hydrogen and the difficulty experienced 
in removing nitric oxide, ammonia, and impure acetylene from the 
irv.stals point to the view that the absorbed gases enter into the 
rrystal lattice in the position occupied by the water before 
dehydration. 0. F. S. 

Graphic Deductions with regard to the Dissociation of 
Weak Electrolytes. N. Schoori. (Jtcc. trav. chim., 1921, 40. 
61tl— 620). — All expression is deduced from Ostwald's dilution law 
ivhich gives approximately correct values for the degree of ionisa- 
tion of weak electrolytes. Such ajiproxiiuation is dejiicted graphi- 
cally in contrast with the calculated values. H. J. K. 

The Redissolution of a Salt during the Isothermal Evapora- 
tion of a Solution, Bi'Ikxxe Reno.^ue {C'ompt. rend., 1921, 
'73, lOSO — 1081; cf. A., 1921, ii, 93). — A reply to Raveau (cf. 
I,, 1921, ii, 682). W. G. 

Formula for the Solubility of certain Salts in Aijueous 
Sthyl Alcohol and Water. \V. D. Tre.vdwei.i; (Hdv. Chim. 
icta, 1921, 4, 9S2 — 991). — Attempts arc deseril)cd to devise a 
mathematical expression for the diminution of tlic solubility of a 
>alt in tvater by the addition of alcohol on the nssuuiptiou that 
the solvent action is exerted by the watiT alone, and that its e.xtont 
is lfs.?encd by its dilution with the dlcoliol. Consideration i.s eon- 
6aed lor the present t<i .substaiiees which arc almost iinsoUible in 
absolute alcohol. In these cireum.stsuices', the solubility is e.xpresscd 
by the equation h~L^Cik, in whieb is the sofiibility of the salt 
in pure water, tV the concentration of the water in the solvent, 
and h a proportionality factor of tlie aj)j)roxiniate order, 1. The 
rfsults calculated from this formula aip in harmony with 

'he eipcrimentai data for the solubility of jxitassium chlorate in 
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mixtures of alcohol and water at the atmospheric temperature, 
at 30°, and at 40°. The influence of temperatme, therefore, is 
manifest essentiaUy in the alteration of the value, ij. Withm 
certain hmits of alodhohc aoncentration, gimilar observations are 
made with potassium nitrate, but, ui this c^e, the value of * do^ 
not appear to be so independent of the tem^rature At 14 5 , 
the so&ty of potassium chloride is represented satisfactorily by 
the exnression when h=0-93, but at 30° and 40° a distinct specihc 
Stion of the alcohol is observed which causes a variation m the 
value of k with varying alcoholic content of the solution Ihis 
specific action is also in evidence in the cases of .sodium chloride, 
etc., more noticeably, of ammonium sulphate. 

The remarkable independence of the value,.uf I of the tem- 
perature in the case of potassium chlorate and to a more hm.ted 
Stent, in that of potassium nitrate pomte to the conclusion that 
alcoho behaves merely as an inert diluent, may therefore be 
expressed as a function of the temperature and replaced by the 
exnression aK" in which a and n are empirical constants and K 
is the ionisation product of water XlOJf. The .solubihty of potass- 
iiim chlorate in any mixture of alcohol and wu to- ^between 1 „ 
and 40° is given by the expression; i /=8 4XA .O.XU»»= 
7 . 4.^^0103 X (72 That of potassium nitrate, sodium chlonde, potass* 
ium chloride,’ potassium sulphate, and lead nitrate can be calcu- 
lated satisfactorily if a constant value is given to n, but, m the 
case of sodium chloride a distinct linear variation of the exponent 
is noticeable which, if taken into con.sideration, P^mite a very 
exact calculation of the observed values. The solubihty of non- 
ionised mercuric chloride cannot be calculated accurately if n is 
assumed to be constant. • 


Application of Ideal Solution Equations to Dilute Aqueous 
Solutions. James J^expall (J. AmeT. Chew. Soc.f 1921, 43, 

1391 1396). — A theoretical paper in which it is shown that the 

present method of applying the fundamental ideal solution equation 
to dilute aqueous solutions, particularly in the vapour pressure 
and freezing-point depression equations, leads to certain incom- 
patibilities, w'hich have been pointed out and discussed. It is 
also shown that the discrepancy disappears when due notice is 
taken of the fa^t that the vapour pre,ssurc of water at the ordinary 
temperature must Be ascribed practically entirely to its uni-molecular 
fraction, the shift in the equilibrium . • gH ,0 on addition 

of a solute counterbalancing the effect of the ae-sociation on the 
molecular fraction. Some, fundamental errors in the present 
application of ideal osmotic pressure, and freezing-point depression 
equations to dilute aqueous solutions have also- been pointed out 
and corrected. J. F. 8 , 


Factors* AiKecting the Stability of Additive Compounds iu 
Solution and their Influence on Ionisation Equilibria. I 

James KENDALi^and Paul M. Gross {J. Amer. Chew. Soc., 1921, 
43, 1416 — 1426). — In an ea»her paper ( h^endaU, Booge, and Andrews, 
A,, 1918, ii, 36, 37^, it i.s postulated that the formation of solvent- 
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solute complexes is a pre-requiaite to ionisation in solutions. On 
this assumption, it should be possible to predict the degree of 
dissociation in any given solution from (a) the stability of the 
complexes mth respect to their components, and (6) the instability 
of the complexes with respect to their ionisation products. The 
first of these points has been dealt with in detail in previous papers 
(loc. ci(.), and the rules formulated have here been extended to 
the association of pure liquids, fn the present communication 
the study of the second point — the factors affecting the ionic dis- 
integration of solvent-solute complexes in solution — has been 
commenced. These generalisations are shown, to be in excellent 
qualitative agreement with the experimental data of earlier in- 
vestigators. A more stringent test of their validity is furnished 
by careful conductivity determinations on specially selected systems 
(cf. following abstract). The connexion between the ionisation 
liypothesis presented here and the views of Abegg and BodJander, 
on the one hand, and of Werner, on the other, 'has been shortly 
(•.xamined and some points of difference have been indicated. 

J. F. S. 

Compound Formation and Specific Conductivity in 
Solutions of the Types, Acid-Ester, Acid-Ketone, and 
Acid-Acid. James Kendaix and Vavi. M. Gko.ss (J. Amer. 
L'hem. i'oe., 11)21, 43, 142ti — 1430). — Complete specific conducti\'ity- 
tomposition curves have been produced for fourU'cn systems of 
tlio types, acid-ester, acid-ketone, and acid-acid, at 2o°. The 
substances employed are all liquids, and the sjxcific conductivity 
of these «'as taken as the test of purity. It is siiorni that this 
property is far more sensitive to small amount.s of imjjurities than 
the melting point or boiling jxiint ; the specific conductivity at 25'’ 
is found for the substamw-s named to be : ethyl acetate, < 1 10"* ; 

ftliyl benzoate, <1x10 *; henzyl benzoate, <1x10*; acetone, 
j’SxlO'*; acetophenone, 5'5.-;J0~"; acetic acid, 2’4X10"*; 
propionic acid, <1x10"*; niouochloroacetic acid, I 4> 10"* (60°); 
trichloroacetic acid, C'2xl0’* (OO'), and formamide, 4x10"®. 
These results are from one-third to one-six hundred and twentieth 
of the previous bc.st raluc.s. Tlie oonductivitie.s of solutions of 
he above-named tyix's are, in general, considerably in excess of 
hose of the pure comiionciils, and increa.se unilbrmTy with increas- 
iig diversity in character (that is, in the positive or negative nature 
if the constituent radicles) of their com]X)ncnte. The results 
ibtained have boon correlated with tho.se derived from freezing- 
ooint measurements on similar -systems, and the validity of the 
fundamenlal relationships between com|X)uiKl formation and 
ionisation in solutions (sec prece(lin,g alq^tract) has been confirmed. 
The maximum specific conductivity in no case corrcsjxmds with a 
composition of the system which is the same as’ that of an isolated 
compound. The follorving eoiinmunds have been isolated : 
ttVCOjH.CH.-COjEt, m. p. -27“ ; CCIj-COjH.C^Hj-COjEt, m. p. 

OTj-COjH,C,Hj-C%C,H,. m. prn'9°: a'h'CU^H.COMePh, 
0. p. 26°; H-C0-NH„2t;Hj-0’0^, m. p. -8°. J. F. S. 

70L. n xxn ii. ' 2 
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Prediction o{ Solubility in Polar Solutions. J ames Kendall, 
Akthpe W. Davidson, and Howaed Adlbb (J . Amer, Chem. Soc., 
1921, 43, 1481 — 150^; oft preceding abstracta).. — The various 
factors inducing deviations from the ideal solubility curve .in polar 
solutions have been critically discussed^ and it has been shown that 
the predominant disturbing factor is additive compound formation 
between the components of the solution. In previous papers 
{loc. cit.) it has been shown that the extent of such compound 
formation in any series is dependent on the diversity in character 
of the constituent radicles of the components, the basis of the 
diversity being the relative position of the variable radicles in the 
E.M.F. series. Ionisation, furthermore, has been found to increase 
uniformly with compound formation. These generalisations have 
been employed to predict solubility relationships in .systems of 
various types. It has been shown that : (a) for a given solute 
in a series of diderent solvents, increasing solubility and increasing 
compound formafion proceed in parallel, (b) for a scries of different 
solutes of high melting point in a given solvent, increasing solu- 
bility and increasing compound formation also proceed in parallel 
at low temperatures. Illustrations of these rules for non-aqueous 
and aqueous solutions have been ((resented which indicate their 
agreement with the facts of experiment. A general discussion of 
solubility relationships in systems of increasingly complex nature 
(for. example, RX—HX ; RX— HjO; RX— R'X— H^O) has been 
made, and the rules deduced for the simpler typos of systems have 
been found to be applicable, to a limited extent, to the more com- 
plex types. For example, (a) salts of a very weak base exhibit 
increasing hydrate formation and increasing .solubility in water 
as the acid radicle X diverges from OH'; salts of a very weak 
acid show the same behaviour as R diverges from H, (6) The 
increase in the solubility of a .sparingly .soluble salt in water on 
addition of a second salt containing a common ion, due to complex 
salt formation, is dependent on the diver.sitv of the variable radicle. 

J. F. S. 


Solubilities of Acids in Acjueous Solutions of other Acids, 

James Kendai.l and James 0, .\ndkews (J. Amcr. C'Aewi. hoc. 
1921, 43, 1,94.5-ploGO: cf. [(receding abstracts). -Solubility curvrs 
liave been produefd for hydrogen .sul|(hidc, l(oric acid, benzoic 
acid, and salicylic acid in aqueous solutions ((f hydrogen chloride 
of a series of concentration.^ and al»( f<(r tin- same acid.s excejd 
hydrogen sulphide in aqueous .solut ions of nitric acid. The changes 
of the specific conductivity of the solvent acids, due to the presence 
of the weaker acid.s in solution, i.as’al.so been inve.stigatcnl, Tlie 
results obtained together, with tlm,se of [irevious iin-e-stigator., 
have been critically discussed m eonnexion with the rule cstalilislu-d 
previously (foe. cif), tliat cominnind formation between aeid.s in 
pairs mcTcases in extent with inerea.siiig diversity of acidic streugtii. 
The predicted and observed solubility curves for svvstems of vanou., 
ypes have been ctvupared,*and sati-sfartory agreement, in general, 
has been obtained. The conductivity results also fall into line in 
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most oases. Certain abnormalities, however, do appear in particular 
systems, which are probably to be explained by the water entering 
into the equilibria in some as yet undefined way. J. F. S. 

The Influence of Pressipe on Spontaneous Crystallisation. 

Meinhard Hassblblatt (Z'. anorg. Chem., 1921, 119, 353 — 364). — 
Experiments were made to determine the influence of pressure on 
the number of nuclei developed during spontaneous crystallisation 
at different temperatures (cf. 3’ammann, A., 1898, ii, 330). Ex- 
periments were made with betol, piperine, and papaverine, and it 
was found that increased pre.s.surc, up to lt)00 kilos, per sq. cm., 
had the same effect on nuclei formation as on melting point. At 
1000 kilos, the m. p. of lietol is raised from 93^ t<) 122'9“, and the 
Uimperaturc of spontaneous crystallisation was raised by a closely 
corresponding amount. In the case of pi()erine, the tt'inperature 
of maximum formation of nuclei wa.s rai.sed from 35“ to 70“ by 
increasing the pre-ssure from 1 to 1000 kilos, per sq. cm., and in the 
case of papaverine from 40“ to 60“. , The form of the curve showing 
the variation of number. of nuclei with temperature was similar 
at both pressures. The maximum number of nuclei is doubled 
at the higher pres.sure in the case of piiawine, but in the case of 
papaverine it is about the same at 1 kilo, and 1000 kilo.s. per sq, cm. 

E. H.R. 

Crystallisation Velocity under High Pressure. MEi.MtARo 
Hasselblatt {Z. anorg. Chrm., 1921, 119, 32.5 — 352). — The con- 
ditions determining crystallisation velocity at normal pressure 
have been recorded by Tammann (A., 1898, ii, 42.5; 1809, ii, 272, 
,548). For examining the effect of pressure on crystallisation 
velocity, a modified form of an apparatus de.scribed by Tammamt 
was usM (“ Kristallisieren und Schmelzen," p. 165). The .substances 
studied Were thymol, phenyl salicylate, benzophenone, apiole, cal- 
cium nitrate tri- and tetra-hydrates, cadmium nitrate tetrahydrate, 
mixed cry.stals of calcium and cadmium nitrates, guaiacol, form- 
anilide, benzoic anhydride, w-iodonitroix'nzone, and bcnzylaniline. 
In general, the effect of pressure, up to 2iH)tl kilos, per wp cm., 
was remarkably small. In two eases there was an increase in 
'■rystallisation velocity of 43‘‘„ and 18"„ respecti\ ely. hut in most 
■a.sc.s a slight fall, the greatest being 49% at^ IPJK) kilns, per sq. 
■m. .As the increased pressure has also the effe^-t of raising the 
iii’lting (K)int consideniblv, for in.stanee by 27 4 at liNKl kilos, in the 
rase of phenyl salicylate, and the ery.stnlli.sation teiin)erature limits 
arc raiscsl proportionately, it can Ih- eoiicluded tliat the real effect of 
(ires-sure alone i.s always to decrea.sr- the maximnni ervstallis.ation 
viloeity. The influence of other snbstanee.s on the erystalh-sation 
velocity of benzophcnoiie wa,s not appiveiablv affeeted by ))re.ssurc, 

• ' F. H. R. 

Recrystalliflation Produced by Amiealing. I’m i, Caubert 
K'ompl. rend., 1921, 173, 1089 — 1092). — From ;<, .--tiJ(iy of the be- 
kaviour of crystals of vaniilin at a tem^ierature, sliglilly Ik'Iow their 
oclting point and of substances like parallin w.ix or cetin, which 

9 — 9 
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give malleable crystals in the neighbourhood of their melting 
point, it is shown that reorystallisation is, as a rule, only possible 
if the crystals are sufficiently malleable for certain mechanical 
actions to modify their crystalline system? I’hore is then pro- 
duced, as it were, a slow polymorphic transformation, with, however, 
this difference, that in hammer-hardened substances there, may 
remain some intact crystals which will act as nuclei to start the 
recrystallisation. W. G. 


Crystal Structure find Atomic Constitution. I. P. Nigoli 
{Z. itryst. Min., 1921, 56, 12 — 45; from Che.m. Zentr., 1921, iii, 
833 — 834). — A discussion of the bearing of crystal structure on 
atomic constitution in the light of existing crystallographic data. 
Crystal symmetry with a known arrangement of atoms in the 
lattice implies also a certain minimal symmetry in the structure 
of the component atoms. A rolmue effect must follow from the 
actual effective siee of atoms, as, for example, in the series formed 
by the carbonates of calcium, magnesium, ferrous iron, nickel, 
and cobalt, all of which have the calcite. structure. From a con- 
sideration of published crystallographic data, the univalent metallic 
elements may be airanged in two series, namely, a prinei))al series, 
lithium, hoibum, potassium, ruhidium, and ea’sium and a sub- 
sidiary series, copper (univalent), silver, and gold (uniialent). 
Molwular I’olume does not increase conlinuously with electron 
number but shows periodicity. ISiuiilar re.siill.s' are given by 
bivalent and tervalent metallic elements. With higher vnlomfes 
the periodicity in molecular volumes tends to disappear (ef Braur 
A., 1920, ii, 537). w, 


Crystal Structure and Atomic Constitution. II. P. Nnmi.i 
(Z. Krysl. Min., 1921, 56, 107 — 190; from ('hem. Zinlr., 1921, 
ill, 834 — 833). — A continuation of an earlier diseu.ssion (see pre- 
ceding abstract) of the relations bitween crystal structure and 
atomic constitution. The theories of Ko.ssel. \‘egnrd. Lewi.s 
Langmuir, Lacomble, and Kohlwciler inijily certain assumptions 
as to atomic structure. The periodicity in atomic volume.s alreadv 
iiotM is related to the arrangement' of electrons in tlic atom. 
Whilst crystal form is connected with chemical constitution, iso- 
morphism in its widest sense is a geometrical rather than a chemical 
effect. A comparison of the volume relationships in series of 
crystalline “ isosteric " compounds jiermits a comparison of the 
effective sizes of atoms of differing valency, uliefcliy it appears 
that atomic size diminishes with increase of valenvV. ' G W it 


luvestigahou of Crystal Spach Lattices by means of 
Rdptgen Tube. W.vi.ter (lEiuAf r. 
(Pkystkal. Z., 1921,^22, 5o7-569).-The lattice constant, a, ha.s 
been determmed for magnesium oxide, ealeimu oxide strontium 
oxide, and banum oxide. In all eases the substances are shown to 
be regular and beiong to the sodiiiin eliloride type 'I'lie value; 

o47. Makmg use of the Debye-Scherrer method, it ia shown that 
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the ions of magnesia are both bivalent. The lattice of fluorspar 
has been redetermined and the structure put forward by Bragg 
confirmed. The lattije constant is found to be a =5'4o2A.U. ± 
0'2%. Various forms of si^licon have been examined and shown 
to be crystallographically similar. The lattice is of the diamond 
typo and has the constant a=5'400x 10 “ cm.±0'2%. The trans- 
port of anti-cathode material towards the cathode has been con- 
.sidered. It i.s shown that after using a Siegbahn-Hadding tube 
for a prolonged period a deposit of the anti-cathode material is 
found on the cathode in the form of small* crystals. In the case 
of aluminium cathodes, the crystals were well-formed cubes of 
1 mm. edge. In the ca-se of copper cathodes the transport of 
material takes place in the ionic form, and is not in any way to 
be regarded as a di.stillatioti. The amount of material transported 
is in accordance with the dimensions of the ionic stream. 

A Rontgen tube i.s described in which a portion of the outside wall 
serves as the metallic hemisphere constituting the cathode, whilst 
the anti-cathode is situated at the geometrical centre of the herai- 
.sphere. The Riintgon rays ])a.s3 through a number of holes in the 
cathode which is rendered air-tight by suitable cements. 

J. F. S. 

The Theory of Resistance Limits in Mixed Crystals. 

(1. .iUsiS'd {Z. finorg. Chfin., I!)2I, 118, 20.3 — 308). — It has Ixen 
held by Taminanii (.-I., 1010, Ii, 30S) that the existence in bmary 
mixed ory.stals of resistance limits to the attack of chemical agents 
which react with one constituent hut not with the other provides 
a proof that the two kinils of atom In the mixed crystals are 
regularly di.strihiited on a .space lattice. The author shows that, 
making certain assumptions, it can he proved by the mathematical 
laws of prohabilily th.at resistance limits will occur if the atoms 
are irregularly distriluiled on (he space lattice. The limit.s cal- 
culated are not the same as tho.se foiiinl ex|)rrinientally, but they 
depend on certain simple arhitrary a.s.snmptions made with respect 
to the manner iii which th<' .solvent attacks the mixed crystals, 
and these may he insulhideiit. The work is only intended to .show 
that the mere existence of resistanee limits i.s no proof of th« 
regular distribution of the atoms in the mi.xed crvstals. 

K. H. R. 

Coagulatioii of Colloids by Electrolytes. IIimi'hrey D. 
Muiiii.tY {Chemi A'nrs, 1021. 123. 277 270). — .\ general review 
cl the work within recent years on flic eoagidation of rolloids by 
eieetroivtes. • J. F. S. 

Kinetic and Static Coagulatlpn Measurements of Suspen- 
soids. FiiiKonn n Vi.m kx/. von ll.xn.s fj?.. Ehktrorhtm., 1021. 
27, .501 sTO.I) — .1 general diseussion of tlie variiuis kinetic and 
static methods of measuring the- eoagidation o^ siispensoids with 
the object of ascertaining the siiitailiilitv or otherwise of these 
methods for determining the relative stability of the .sols. .1 new 
method of deterinining the stability by coagulation is described. 
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• i * „ I l-tube consisting of a narrow 

tube and a wide tube ; the.wide t /.ross-niece ioining the 

in a tap and extends' slig ty ^on g, determination, 

two tubes which ^^He'd „ith water and the narrow 

the tap is closed and the wid The tap ia now opened, 

tube irith the sol, both to the same he ght.^ the dTpers^ 

and the levels .^r^^^'^^hes the contoiuation of the longer 

phase owing to coag^ation _ , ^ ^^he meniscus commences 

tube, the de^ity of the so IS changed and to of 

to move. The time which “'‘/t stability of the sol. 

the methods based on the same 


Two other 


J. F. S. 


principles arc described. 

The Equilibria in 

S^v'^^fafl-WitlW^vide limitf the cxiuihbrium of the reversible. 

-*-Ni+‘>HCl, is determined accurately by the 
reaction og r-0-0007’^/4-571+logp+log 

1^ i: taking the beat of reaction from left to rigid 
30TO0 llTit .7= Tn^d tt value of K as o-93. The equilibrium 
"nT^tea^ions arc the same in whichever directum the ^acUon 
proceeds. 

(SdSJ^w" »° "s^So'-'C* ^Sdrep ol"jer mt»te 

when a larger drop of silver nitrate is u.sed is explained as follows 
Silver chromate is formed and a clear zone results in the ge'atoi 
by the attraction of the chromate to tlu( silver. Beyond this 
zone of influence, the chromate i.s fixed and remains so unless an 
attraction force is exerted. The silver nitrate now wandem on 
through the ring into the clear zone until it is sufticiently closi to 
the chromate gelatin to exert an attraction which again draws the 
chromate and forms another ring and clear zone. At the same 
time the chromate t'xerts a “ pull ’ on 1 he silver and the ring i.s 
formed where the forces arc balanced, .\gaiii it may be presumed 
that to start the chroin.atc moving will require a greater force than 
to keep it moving after the movement has commenc^ ; ''f'"'’''" 
quently the second ring is separated from the first. With each 
succeeding ring the concentration of' the silver is less and this 
also will operate to remove the succeeding rings farther apart. 
As a requisite for ring formation the precipitate formed must te 
permeable to the liquid solution used, in this case silver nitrate. 

^ ilTivMiniT. Abstracts. 


Preparation of Nitroanisole fropti Nitrochlorobenzene. 

A. V. Blom (Helv. Chim. Acta, 1921, 4, 1029—1035). — The action 
of 0 - or p-nitrochlorobenzene on sodium methoxide in the presence 
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of methyl alcohol has been studied and by a combination of different 
titrations it has been possible to deteymine the rate of formation 
of each component the change (pf. A,, .1921, ii, 497). Below 
70°, the reducing action of intermediately formed alkoxide is so 
slight as to be practically 'negligible. The yields of nitrophenol 
ethers and the rate of reaction depend, not only on temperature 
and time, but also on the quantity and composition of the solvent. 
Accelerating factors increase the yield of ethers if they do not 
also accelerate the subsidiary reactions. High alcoholic concen- 
tration and a minimum amount of solvenf are favourable in this 
respect. The use of temperatures higher than 70° or of a large 
excess of alkali is disadvantageous on account of the increased 
production of dichloroazoxybenzcne or nitrophenol. The possi- 
bility of the hydrolysis of the ether formed need not be taken 
into account, anti the whole of the alkali may therefore be added 
at the commencement of the operation. H. W. 

The Theory of Reaction Velocities. N. R. Dhar (Z. anorg. 
('hem., 1921, 119 , 177 — 178). — In criticising Lewis’s theory, 
Lindemann (A., 1920, ii, 743) states that the inversion of sucrose 
Ijy acids, which should proceed 10” times a.s fast in sunlight as 
in the dark, is not accelerated at all by light. The author ha.s 
found that a solution of sucrose in tropical sunlight is completely 
inverted even in absence of acids, whilst in presence of hydro- 
chloric acid the inversion is di.stinetly accelerated by sunlight. 
These ohservation.s therefore confirm the theory of Lewis in a 
riualitative manner. Reactions which have a large temperature 
Odcificient are those mo.st sensitive to light. E. H. R. 

Rates of Hydrolysis of the Rare Earth Carbonates and the 
Serial Order of the Rare Earth Elements. Pai l H. M.-P. 
liRiNTON and C. .Iames (./, Aimr. Chem. Sur., 1921, 43, 1446 — 
It'll). - The relative rates of hydrolysis of the carbonates of 
ytterbium, thulium, yttrium, dy.sprosium, terbium, gadolinium, 
europium, samarium, neodymium, pra-si-odymiuni, lanthanum, and 
eerium have been dclcrrained. An equivalent quantity of the 
carbonate of each tif the earths wa.s <li.ssolve<l in a delinitp quantity 
of water and treated with the tiusiretieal ppiqntity of sodium 
carbonate and boiled. The carbon dioxide e\oh-ed wa-s collected 
(luring half-hour periods and measured, and from the residt,s the 
IXTcentage hydrolysis ealeulated. In the ea.se of lanth^inim and 
cerous carbonafe anomalous behaviour is (lisjilayed inasmuch as 
the whole of the carbon djoxide is evolvisl in the first half-hour 
and consetiuently on plotting jiereentage liydroly.sis against the 
time of boiling they give horizontal line curves, whilst the curves 
for the other elements are slowly rising euj^ves, slightly convex 
to the time axis. ’Th^curves place the elements, with the excep- 
tion of the two named, in the orefer of their basicity. The position 
thus assigned to yttrium agrees witji the soliflhlitie.s of its com- 
pounds, whilst previous determination.s of basicity have not done 
so. The increasing order of basicity of the teji elements concerned 



ii. 4fl 


ABSTBAOTS OF CHBMICAL PAPBRa. 


is given aa : ytterbium, thulium, yttrium, dysprosium, terbium, 
gadolinium, europium, samarium, neodymium, and praseodymium. 
A short discussion on .the s'erial order of the rare earth elements is 
given. ‘ J. F. S. 

The Explosion of Acetylene and Nitrogen. I. Wilua.m 
Edward Garber and Kichimatsu Matsono (T., 1921, 119 , 
1903—1914). 


Velocity of Decomposition of Mono- and Di-substituted 
Malonic Acids. Apotjst L. Bersodli.i and Heinrich Jakh- 
BOWicz (Udv. Chim. Acta, 1921, 4, 1018 — 1029). — In extension of 
the work of Bernoulli and Wege (A., 1919, ii, 503), the rate of de- 
composition of malonic, diallylmalonic, diethylmalonie, phenyl- 
malouic, benzylmalonic, ethylmalonic, tartronic, mono- and di- 
chloromalonic, and dibromomalonic acid has been measured at a 
variety of temperatures- 

The relative e&ect of the different sulwiitiients as e.stablished 
by Bernoulli and Wege (he. cit.) at lOO" is found to be maintained 
at all temperatures investigated. A.s mono-.substituents, bromine, 
chlorine, and hydroxyl accelerate the decomposition of malonic 
acid in order of dccresising effect. The temperature curves of the 
mono -substituted acids diverge from one another uith increasing 
temperature, without, however, intersecting. The temperature 
curves of the di-substituted malonic acids (from 80° upwards) 
remain parallel to one another and to that of malonic acid so that 
the latter behaves as “ symmetrically di-substituted." I'uo 
similar substituents depress the rate of doeoiupositiim greatly, 
even when the latter is accelerated by the .same substituent acting 
singly. The ret.ardiiig action becomes more marked with increase 
in mass of the substituent; this is particularlv noticeable with 
dibromomalonic acid. The effect of substitution in the ease of 
di-substitution is tlu^ result of two component actions. (») a speciiu! 
effect which is obvious in the c.rse of niono-substitution, and (i) a 
.symmetry effect which depends on the mass and not on the electro- 
chemical character of the radicle or atom. H. W. 

Influence of Neutral Salts on the Hydrolysis of Ethyl 
Formate. -Ar.E.x.ABDF.K Bkrn.ird (T looi ssq 

2079—2087). • . ' ’ ’ 


The Maximum Stability of Esters of Carboxylic Acids. 

Aarl G^tav Kaklsson (Z. amrg. Ckem., 1921, 119 , 69— 9G)_ 
E.vperiment.s were m.ade to determine the iiiftueiiee of hydrogen- 
ion concentration on the stability of. methyl acetate and ethyl 
aretate. the experiments were canied out at ,So-55° ami 7,">-4U“. 
the ester was heated in aquaeus solution in iire-sciice of a " buffer " 
salt (sodium acetatej in a sealca rpiartz tulxi for a known time, 
f 'leteri^ed by direct mea.siirr- 

amount of hydrolysis 

vein Ipi'titration yith barium hydroxide .solution. Thi' 

constant wus calculated from' the usual unimolecular 
equation. In the cMe of methyl acetate, the lowest velocity con- 
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stant, that is, the greatest stability, was found at 85-55° with 
P„=4-70, and in the case of ethyl ace4,te, P„=5-l. The presence 
of n^tral salts, sodiunj chloride, or potassium nitrate had no effect 
on the position of the point of maximum stability. The curves 
obtained by plotting the velocity constants as ordinates against 
the Ph values descend to a minimum at the Pj, representing maxi- 
mum stability, but they are not symmetrical about this point, rising 
more steeply on the alkaline side. It follows that H- and OH- 
ions cannot have the same hydrolytic activity (cf. Wijs, A., 1893, 
ii, 3^ j 1894, ii, 82). What function the 'reaction velocity is of 
the H- and OH-ions cannot yet be determined. Neutral salts 
increase the reaction velocity in alkaline solution, that is, when 
P„ is high, by increasing tbe acidity, but on tbe acid side of the 
point of maximum stability they have much le.ss effect. 

E. H. R. 

Preparation and Hydrolysis of Benzyl "Esters. E. H 

VOLWILER and E. B. Vliet {J. Amer. Chem. Soc., 1921, 43, 1672— 
Ifiib). Ihe comparative rates of hydrolysis of certain benzyl 
( sters nere determined in order to obtain a basis for the coirelation 
(if chemical proiierties and physiological action. The rates of 
hytb'olysis of these benzyl esters increase in the following order : 
salicylate, benzoate, stearate, cinnamato, acetate, succinate, and 
fiiinaratc. The rate of hydrolysis of ihe benzyl group in benzyl 
iiocto oxybenzoato is of the same order as in benzyl salicylate 

W. G. 

The Influencing of Catalysts and SpecificaUy Active 
Catalysts. Karl W. RosENMtTND and Fritz Zetzsche {Ber., 
1021, 54, [P], 2885—2888: ef. A., 1921, ii, 320, 392, 393).— A 
reply to the criticism of Abel (A., 1921, ii, 542). H. W. 

Catalytic Action at Solid Surfaces. VII. Influence of 
Pressure on the Rate of Hydrogenation of Liquids in the 
Presence of Nickel. K. F. .Ahmstrosc. and T. P. HiLiim-u 
tl’rix. Boi/. Soc.. 1921, [.1], 100, 240—2.52: cf. A, 1921, ii, 582; 
1020, ii, (KIS).— Tbe iiiliuenct* of jiressure on the rate of absorption 
(if hydrogen by irincne, ctlivl cinnamate. ethyl linoleate, linolcin, 
limilenin, gcraniol, terpim-ol, oleic acid, cilral,,an‘l carvonc in the 
})rrsence of nickel has Ih-cii inve.stigated. Tbe results fall into 
three definite grou|).s : (i) Aornnd, in the absence of substituent 
groups of the tyije mentioned below and in the ]iresrnce of sufTicient 
uiokel (generally as long as at least (Ml",, of nickel i.s present) the 
<'th\lenic union is at a rate \v liicli is in almost exact 

pioportion to the of the hydrogen. To this 

group beloiifT ethyl cinnamate. t^hyl" linoleate, and pinone. (ii) 
•''t'ononnal. .Vt very low concent rat ions of caiaivst {for example, 
*Hii— of nickel calculated o?v Ihe organic ro!n|>oiind) the 
iiiciease in the rate of hydrogenation he<'OTnc,s less than ])ro[>ortionaI 
0 1 lie increase in pressun'. The conii^iunds whicli a hsorb hydrogen 
mf)>t readily are in general more prone to show the sub-normal 
e ect when the concentration of the cat-alyst is diminished, and it 

2 * 
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is especially marked in the case of multi-ethylenio compounds 
such as derivatives of linoleic or linoicnic acid or citral, although 
at low concentrations .of oat£^lyst it is also shown by ethyl cinna- 
mate. (iii) Abnormal. If the unsaturated compound contains 
another group which has affinity towards nickel (but is not open 
to hydrogenation), it is found that increase in hydrogen pressure 
causes an increase in the rate of hydrogen absorption in greater 
than simple proportion to the altered concentration of the hydrogen. 
This is observed with un.saturated alcohols and carboxylic acids; 
the carboxyl group tertds to produce the nickel salt and hydrogen, 
although at 180° the equilibrium is moving in the direction of 
reduction, whilst with the alcohol there is a tendency toward 
dehydration. On the other hand, unsaturated aldehydes and 
ketones show a normal reduction with increa.se in the hydrogen 
concentration. In general, an increase of the hydrogen concentra- 
tion causes a directly proportionate increase in the rate of hydro- 
genation, provided that there are no disturbing factors ; the 
increase of hydrogenation becomes abnormally large if other groups 
active toward nickel, but not open to hydrogenation, are also 
present. The nature of the unsaturated organic compound has a 
determining influence on the effect of the liydrogen concentration 

J. F. S.' 


Catalysis of the Mutarotation of Dextrose by Metals. 
WiLLLAM Edward Garner and Dor(iL.AS Nor.man Jackman 
(T., 1921, 119, 1936—1948). 


Oxidation Catalysis. I. L. Kakcz.ao [Biochrm. Z., 1921, 
117, 09—86). — A group of colouring matters was subjected to the 
action of hydrogen peroxide under various experimental conditions 
in the presence of iron, eopj)er, cobalt, manganese, nickel, ami 
platinum salts. The eonelu.sion is drawn that the first four metah 
named have a two-fold action, like that of catalase and oxydiusi 
respectively, whilst the two latter have only an oxydase-like action 

H. K. 


Magnitude of Atoms. I'liEonouE \V. Kich.m£i..s (,/, 

Chem. .Soc,, 1921, 43, l,oR4- -Idttl). -.\ theoretical paper in which 
it 18 pointed ou^ that the contraction suttcix'd during combination 
taken m connexion with the eompres-sibilities of' the eleuu-nts 
comhined iiiakc.s jm-ssihle an appro.xiiiiate e.stimnte of the hull 
occupied hy the several constituents m a compound, t'aleulatiuio 
arc made of the t liameters pf the atom.s of the halogens and the 
alkali metals in the alkali haloids u;lien the following values in 
.^gstrom units are obtained : (a) in ehloridea, ehinrine. 2'8 ; lithium. 
-■3; sodium 2!); potas.siuin, 3-.5; nihhlium, .•(■H; emsium, .'IS; 
(6) in bromides brqraine, 3-1 ; lithium, ±4 : .sodium, 2 9 ■ pola.ss- 

l thi’um ’’- h™ "'i““’ i" i'xlides, iodine, 3 4: 

•l-a I i potas-siiim, 3-7 ; ruhidiiiin, 3-9 ; eie.simii 

Ku R 'f about, half-way lietwceii the valiiea ohtainril 

cLlSrinaTh the iinportaiice ef 

considering the coippressmg effect of the affinities concerned in 
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making any comparison of atomic volume. A series of volumes of 
the individual halogen and alkali metal atoms in alkali haloids 
is given in the paper. ' J. F. S. 

Analysis of the Atomlp Structure. A. Dauvillier (Compt. 
rend., 1921, 173, 1077—1079; cf. A., 1921, ii, 669).— A table is 
given showing the number of internal electrons and the number 
of quanta for each layer in the heavy atoms, and these data are 
discussed. A periodic table is given illustrating the author's theory 
of electronic structure of the elements, and from it, it is shown 
that the chemical analogy of the different elements depends, not 
only on the number of superficial corpuscles, but also on the sub- 
jacent electronic layer. The table enables the tran.sformations 
that will be observed in the X-spectrum of the light elements to 
be foretold. W. G. 

Langmuir's Theory of the Arrangement of Electrons in 
Atoms and Molecules. Charles R. Bury’ (J . Amer. Chem. 
Soc., 1921, 43, 1602 — 1609). — A theoretical paper in which an 
alternative has been suggested to the fourth postulate in Lang- 
muir'.s arrangement of electrons in atoms and molecules (A., 1919, 
ii, 328). This avoids the necessity of ])ostulating cells in the 
structure of the atom, and leads to different .structures for the 
elements of higher atomic weights than that of neon. It is claimed 
that the application of Lewis and Langmuir's octet hypothesis of 
valency to these structures gives a better explanation of the 
chemical properties of the higher elements than can be obtained 
from Isnigmuir's .structures. J. F. S. 

Motion of Electrons in Gases. .1. S. Tow.nsend and A. 
Hailey (Phil. Mag., 1921, |vi], 42, 873—891). — An account is 
L'iven of the method of finding the velocities of electrons in gases, 
and the application of the re.sult.s to determine some properties 
111 ga.seouB molecule.s. The pajier also contains the re,sults of a 
large number of experiinents which have been made on the motion 
of eIectron.s in hydrogen, nitrogen, and o.xygen with ranges of 
force.s and pressures similar to tht)se u.sed in ex|)eriments with 
air, J. F. S. 

New Type of Sodium Lamp for Pol^iijnetry. Hakolu 
.1 Fale.s and Jacques C. JIorbell (J. Amrr. Chnn. Hoc.. 1921, 
43, 1629 — 1630). — A sotliuin lamp for use in all c.ise.s where n 
continuous .sodium Harne i.s ns|uiri'd is ile.srribcd. The lamp 
consists of a small alnndiim thimble sopjiorled by nickel or niehrome 
"ire in the finine of a Mekqr bunier. The molten sodium ohloride 
cont.iined in the thimble slowly (lereolates through the pores of 
the Ihiinhie, .so that the flame is ecmtiiiEoiisly fed by sodium chloride 
vapour. ’ ' , J. F. S, 

Rotary Burner with Fixed Gas Connexion. Geoko Iajc kk- 
iiANN (Z. angeic. ('hem., 1921, 34. .994 — .995). -e,! modification of 
the rnt.iry burner previcffisly de.seril>ed (.V,, 1921. ii. 447) enables 
w ordinarv Teclu burner with a nou-flexible ga.s connexion tc l>e 

2* — 2 
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used. The burner tube is fitted into the hub of the horizontal 
pulley, and is continued on the upper side by a tube bent four 
times at right angles ^ind j'ointed in the central vertical limb, so 
that the upper portion can be’ twisted round' to bring the gas outlet 
to any desired distance from the axfe of rotation of the pulley. 
A fitting is also provided to fix on the top of the burner tube to 
give an oblique instead of a vertical flame. G. F. M. 


Inorganic Chemistry. 


Molecular Volumes, Physical Properties, and Molecular 
Models of the Halogens. F. A. Henglp.in (Z. anorg. Chetn,, 
1921, 118, 165 — 171). — It has been .shown by Biltz (A., 1921, 
ii, 437, 487) that there is a linear relation between the molecular 
volumes of the halogens and of their compounds. It is now shown 
that there is likewise a linear relation between the atomic volume.s 
of the halogens at their boiling points and others of tlicir physioa) 
properties including melting point, boiling point, critical point, 
latent heat of fusion or of evaporation, and normal potential; 
also between the molecular volumes of the halogen acids at the 
boiling point and many other of their physical con.sfants. Owing 
to the close similarity in structure of tlie iliffereiit halogen atoms, 
their properties are determined principally by the atomic radius. 
In contrast with most groups of the twriodic .system, the molecule 
of a halogen element has an especially simple structure; it can 
be represented diagrammatiealiy by two cubes having a common 
edge, with the valence electrons situated at the corners. 

E. H. R. 

The Catalytic Tormatiou of Hydrogen Chloride from 
Hydrogen and Chlorine without Explosion. Bernhard 
Neum.asn [with Berodaill, Buoy, and Karwat) {Z. angeir. Chem.. 
1921, 34, 613 — 6J0).— All non-explosion methods for the synthesis ut 
hydrogen chloride ga.s yield a product contaminated with chlorine. 
Hoppe, Avho first suggested the use of metallic chlorides .ys catalyst.s 
to this reaction employe*! the chlorides of aiumini\im, tin, and 
zinc in concentrated solution at a tern lawat ore of 13()’. A rejadUion 
of his Avork has ahoAA’n that, under tliq most faA'ourahlc conditions 
and with a very slow current of gas not more than 70% conversion 
IS obtained. The reaction k favoured by an inerease. of concen- 
tration and of temperature, but a practical limit is set to the latter 
by the point at which evaporation becomes r.apid. The author 
has used sohd chlorides and higher feniperature.s. The hydrogen 
and chlonne werff generate*} elcctrolvtieally in separate cells in 
the same electnc circuit, pa-ssing into a nii.xing flask containing 
water and thence to, a quartz tube in the shape of a pipette filled 
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with granules of quartz impregnated with the selected chloride 
and heated. The emerging gases wore absorbed in a 10-bulb 
potash tube. The mixed gases were shielded* from light and drawn 
through the apparatus by uniform slight suction, fluctuation of 
pressure being a source of explosions. With a low gas velocity, 
a complete conversion was effected by magnesium chloride at 
300°, by calcium chloride at 305°, by aluminium chloride (which 
at this temperature is almost entirely decomposed) at 350°, and 
by quartz unimprognated by any salt at 330°. Conversion was 
improved by warming the mixing flask to 50°, with the effect of 
adding 1 mol. of water to each mol. of hydrogen chloride, this 
lemperature being an optimum. The dilution of the gases with 
oxygen had at 380° no influence on the reaction. The reactions 
HCI, ClOH-hHa^H^O-hHCl are considered to 
occur, removal of the hydrogen chloride generated being facilitated 
by the partly dissociated chlorides. C. I. 

Sulphate-free Sulphites for Standard Sulphur Dioxide 
Solutions. S. Lantz Shenefielp, Frank C. Vilbeanpt, and 
.Iames R- Withrow {Chem. and MH . Eng .^ 1921, 25, 953 — 955). — 
Pure sodium sulphite heptahydratc was prepared by passing care- 
fully purified sulpinir dioxide into a solution of sodium carbonate 
to saturation, adding the requisite amount of sodium carbonate to 
transform the resultant sodium hy’drogen sulphite into the normal 
sulphite, and cooling the solution to 0°, whereby a cry.stalline meal 
of the heptahydrate was obtained. All the operations were carried 
out in the absence of oxygen and the damp crystals were found to 
be free from sulphate. They were placed in a desiccator over 
sulphuric acid and sodium p\Togallate was u.sed as oxygen absorbent. 
Although every precaution was taken f<» exclude air leakage, the 
(Tv.'^tals after one week contained 7’52‘'<, of sodium sulphate deca- 
hydrate. Similar oxidation oc-curred in the preparation of pure 
dry calcium sulphite, and the opinion Is expre.ssed that in both 
cases this is <lue to autoxidation of the salt. It is concluded tliat 
the validity of all investigations in the literature based on the 
preparation of sulphatc-frce sulphite for u.se as a sulphur dioxide 
^tan(la^d is doubtful. A. R. P. 

Polythionic Acids and Polythionates. F. H. Riesenfkld 
md G. W. Feld {Z. anorg. f/Acw., 1921, 119, 225 — 270).— A 
method has been devi.si'd for estimating the pro]>ortions of tri-, 
tetra-, and ])ent^-thionalc.s together in solution with sulphite, 
thiosulphate, and sulphate, nml the lucthod has been applied to 
the .<tudy of the ftHmalioii aifd stability of the polythionates. The 
hfxathionic acid de.scribed by Debus (T., 1888, 278) does not 

Tlie total polythionic neidi can determiiUKl by treat- 
Client in neutral solution with a mercuric salt, wlteii four cHiuivaients 
'd sulphuric acid are produced for each molecule of polvthionate, 
instanct' : 2S.O9"4-2Hg"-v4H2O-2HgS-A4S04"-f 8HH4S, 

he acid can then be titwit^. Alteihatively, tlie polvthionates 
jn be oxidised with bromine in alkaline solution ; the whole of 
he sulphur 33 oxidised to sulphate and is precipitated and weighed 
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as barium sulphate. The trithionate ia estimated by boiling the 
solution with an excess of* copper sulphate, when the following 
reaction occurs : Cti"+2H20=CijSH-2S04''H-4H‘. The 

copper sulphide is filtered, ignited, and weighed as copper oxide. 
When boiled with excess of alkali, the polythionates form thio- 
sulphate and sulphite thus: 2S30g"'H-60H'==S205'"4-4S03"-l- 
SHgO ; 2S406"+60H'=3So03"+2S03"+3H20 ; 28506+606'^ 

The sulphite and thiosulphate formed are estim- 
ated 'by titration with wdine. By applying three of these resections, 
data can be obtained from which to calculate the proportions of 
tri-, tetra-, and penta-thionate present. 

The interaction between hydrogen sulphide and sulphur dioxide 
was studied by leading a current of the former, as gas, into an 
aqueous solution of the latter at 0°, until a definite ratio of the 
reacting substances was present in solution. The total poly- 
thionate was estilnated after sixty hours. The optimum ratio for 
polythionate formation was 2.SO2 : IH^S. On the other hand, with 
the ratio 2H2S : SOj, all the sulphur was precipitated in the elementary 
form. Evidence was obtained that, immediately after the prepar- 
ation of a solution in the ratio 2S02:H2S, an intermediate com- 
pound is formed whicli can be precipitated at a low temperature as 
the barium salt; in solution, this changes to barium thiosulphate. 
The proportion of tri- and tetra-thionic acids formed {determined 
after fourteen days) depends on the sulphur dioxide concentration, the 
formation of tetrathionic acid being favoured by low concentration. 
The proportion of pentathionic acid is, however, practically con- 
stant. These results are contrary to those obtained by Heinze 
(A., I9If), ii, 334). The sulphuric acid which is always formed 
reaches a maximum near tlie commencement of the reaction; it 
must therefore be formed from the intermediate comj>ound, not 
by oxidation of the polythionic acids. 

Of the three iwlythiouic acids, tlte tetrathionic acid is the least 
stable and decomposes relatively <puckly into tri- and penta- 
thionic acids. The trithionic a(rid decomposes more slowly with 
formation of sulphur dioxide, whilst pentathionic acid decomposes 
only in the course of months with separation of sulphur. The 
order of stabilitj' is the same in neutral a-s in acid solution ; in 
alkaline solulio^h dU the jwlythionate.s decompost^ quickly into 
thiosulphate and sulphite. 

The phenomena ob.served are explained on the assumption that 
the above intermediate compound is a liydrate* of the unknown 
sulphur monoxide, tSO. This is stable in acid solution for a time, 
but in neutral or alkaline solution* quickly forms thiosulphate. 
In acid solution, it slowly^ polymerise.s to pentathionic acid. By 
combination wth sulphurous acid it forms tri- and tetra-thionic 
^id: SSO-l-HjSOs^HgSA; S 0 -f- 2 SOj-f-H 5 . 0 ==H 2 S 30 .. Bv 
hydrogen .sulphide, it is reduced to sulphur. E. H. R. 

Pr^paratipn of Hydrogen Selenide from Metallic 
Selemdes. L. Moser and E. Doctor [Z. anorg. CAem., R*21, 
118, 284 292). — The selenides of magnesium, aluminium, iron, 
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and zinc were prepared in a similar manner to the corresponding 
tellurides (this vol., ii, 48) by passing selenium vapour over 
the heated metal in a vacuum. The*alummium and magnesium 
compounds were also prepared by dihect combination of the metal 
with selenium in a crucible, storting the reaction between the 
mixed components with a burning magnesium wire. All the 
products were considerably contaminated with metal except 
aluminium selenide, which, prepared by the latter process, was 
practically pure. Aluminium selenide, AlgScg, forms a light brown 
powder, unstable in air, and magnesium ^^lenide, MgSe, is very 
similar. Zinc selenide, ZnSc, is citron-yellow' and iron selenide, 
PeSe, is black and metallic; both are stable in air. 

Hydrogen selenide was prepared in an apparatus similar to that 
ii.sed for hydrogen telluride, by dropping the metallic selenide 
slow’ly into acid. The best results W'erc obtained using aluminium 
or magnesium selenide. The gas was li<|uefied at the temperature 
of a solid carbon dioxide-ether mixture and by revaporisation 
wa.s obtained pure. It is not decomposed by da 3 'light in the 
liquid or gaseou.s form, hut is sensitive to ultra-violet light. Drv 
oxygen has no action on the dry^ gas, hut in presence of moisture 
decomposition is rapid. E. H. H. 

Seleniovis Acid and Heteropolyselenites. Aitriu'R Rosen- 

and Lkonhard Kralse (Z. anorg. Chem., 1921, 118, 177 — 
— A large number of heteropolyselenite.s with vanadates and 
molybdates have been defKTihed by Prandtl and others (A., 1907, 
li, 477 ; 1912, ii, 1C7 ; 1910, ii, *133), who described numerous well- 
crystallised salts which, however, had variable compositions 
iicoording to the conditions of preparation, These comp<.>unds 
liiive been re-examined with a view Ut d<'termine whether they 
mav not have a scmi-colloitlal constitution similar to that of the 
jieriodales (A,, 1919, ii, r»9H). Experiments were first made to 
determine the state of aggregation of selenious acid in aqueous 
solution. Deprc.ssinn of the freezing jxiiiit of water indicated slight 
association, which ha.s a ten<lcncv to dtHre^u'^e with time. Tlie 
(lis-sooiatioii was determined by the h 3 <lrogf‘n-ion c-oncentration 
method and from the electrical conductivity, the results obtainwl 
being 4 iS.> . 10“® and 3'4o . HT® res|KTtivolv. The.-te results are token 
to be consistent with the preseiuH' of (HgSeOg)^ mole- 

cules in solution. 

The method.of e.stiniating .selenious aeid hv heating with potass- 
ium iodide an<i hydrochlorie acid ami di.stiliing the iodine over 
into potassium iodide was improved b\' the addition of phosphoric 
acid to the hydrochloric ftcid. This prevents the formation of 
selenium iodide, which may l)e Uic clause* of low results. It was 
aUo found that selenious acid innv 1 h‘ a<‘curatelv titrated with 
sodium hydroxide; the best irulicators are. Tor tlu‘ formation of 
XafbSeOj, p-nitrophcnol, and for complete neutralisation to 
Xa^SeOg, thymolphthulein. • " 

Lithium selenite forms<hc hydrate '4Li2>vO,.3H,,() ; its solubility 
has a negative teiniierature coefticieut. 
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Molybdoseknites. — ^The composition of molybdoselenitea was fonnd 
to depend on the ratio of molybdate to selenious acid in the solution 
from which they were precipitated. When less than 1 mol. of 
selenium dioxide was present to 1 mol. of mcSybdate, the potassium 
and barium salts corresponded with SRjO/iScOj.SMoOrflLO and 
the ammonium salt with SiNHjljO.aScO^.SMoOjjCHoO. With more 
than 1 mot. of selenium dioxide per mol. of molybdate in solution, 
salts were obtained in which the proportion of base was variable, but 
the ratio SeOj : MoO, was always very nearly 1:1. The ammoniutn 
salt, 2(NH4)j0.5Se03^Mo03,8H20, white, microscopic prisms, 
was obtained by adding 15 inols. of selenium dioxide to a saturated 
solution of ammonium paramolybdate. The potassium salt, 
K20,2Se02,2Mo03,3oH20, 
forms microscopic prisms, and the barium salt, 
BaO,2Sc02,2MoO„7H20. 
a white, crystalline precipitate. 

Vanadiosdenitds . — Vanadioselenious acid has the composition 
4Se02,5V205,10H20. An extensive series of experiments showed 
that, as the concentration of selenious acid in the mother-liquor 
increased from zero to 5N, the ratio of ScOj to VjOj in the solid 
phase increased from 4 : 3 to 5'5 : 3. Similar behaviour was shown 
by the ammonium vanadioselenites having the appro.vimate formula 
3(NHj)^0,12Se0,,8V205. It is concluded that the variable 
composition of the vanadio acid compounds is due to the formation 
of adsorption compounds, although in the case of tlie molybdic 
acid compounds this is not no clearly demonstrated. E. H. R. 

The Preparation of Hydrogen TeUuride from Metal 
Tellurides. L. JIoser and K. Ebtl (Z. anorg. Chem., 1921, 118, 
269— 283),— A new method for preparing metal tellurides was 
devised which consisted in distilling tellurium at a low pressure 
(8 mm.) over the hot, finely dividerl metal. In this way the 
tellurides of magnesium, SIgTe, aluminium, AljTej, iron, FeTe, 
and zinc, ZnTe, were prepared. The aluminium compound was 
obtained in an almo.st pure state; it is a blackish- brown, lustrous 
amorphous substance, decomposing in the air with formation of 
tellurium hydride. The other tellurides wore all more or le.ss 
contaminated with excess of the rcs|K>ctive metal. Magnesium 
teUuride forms a bifiwn, sintered raa.ss, iron telluride is grey anil 
metallic, and zinc telluride is pale brown. The last two are stable 
in air. For the preparation of hydrogen telluride a special apparatus 
was designed, in which the powdered metallic telluride was dropped 
very gradually into acid in aii atmosphere of nitrogen. Aluminium 
telluride proved the most suitable subsfance from which to generate 
the gas, and hydrochloric ^id the best acid to use. The yield 
of gas obtained under the best conditions was more than 80% of 
the theoretical. Thb gas was liquefied by passing through a tube 
immersed in a mixture of solid carbon dioxide and ether. In tlie 
bquid state hydrogen telluride is very .sensitive both to daylight and 
ultra-violet light, but the dr^ gas is quite stable in light. The drv 
gas 18, however, immediately oxidised by oxygen. E. H. B. . 
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The Preparation of Telluric Acid. Julius Meyer and 
Hanns Moldenhauer {Z. anorg. Chem., 1921, 119 , 132 — ^134). — 
Telluric acid can be prepared in a pure state aivi in almost theoretical 
yield by oxidation oV tellurium tetrachloride with chloric acid. 
Tellurium (10 grams) i.s boiltM witli 10 e.c. of nitric acid and 3 c.c. 
of hydrochloric acid until completely dissolved. To the hot 
solution is added gradually a concentrated solution of 9 grams of 
chloric acid and the solution is boiled until no more chlorine is 
evolved. A alight excess of chloric acid is added to avoid forma* 
tion of any cxplosible chlorine oxide. TlJe solution is filtered 
through asbestos and concentrated by distillation in a vacuum 
on the water-bath, thereby removing chlorine. The telluric acid 
can be crystallised out by the addition of concentrated nitric 
acid, collected, and finally freed from chlorine and nitrogen oxides 
by drying in a vacuum. It is obtained as a crystalline, snow- 
white powder, readily soluble in water, having the composition 
HJeOe. * E. H. R. , 

Vapour Pressures o! -Anmionia-Salt Solutions. R. 0. E. 
D. 1 VI.S, L. B. Olmstead, and E. 0. Lundstrum (J. Ame.r. Chem. 
Soc., 1921, 43 , 1.>S0- of. this vol., ii, 56). — Vapour 

pressure curve.s have boon con.structod for tlic following solutions : 
Ca{.N 0,)2 22-48%, NH 3 19-18%, H,0 58-.34%; Xal 32-34%, XH 3 
16-06%, HjO 51-60%; NH,-CX ,8 77-84%, XH 3 22-16%; XH^XOg 
33-7%, NH 3 18-82%, H 3 O 47-48%; CaCl .3 12-9%, XHj 22-9%, 
H,0 04-2%; CafXOj)., .55-8%, NH 3 2.5-77%, H,0 18-43%; 
SH 3 28-15%, H.,0 71-85%; Nal 04-88%, XH, 26-02%, H^O 
•S-20'’o over the temperature range — lO" to 40’. It i.s shown 
that solutions of ammonium nitrate in ammonia ami ammoi)i;im 
tliiocyanate are very corrosive to iron ami .-^tee-l, tlie calcium 
L-hloride-ammonia solution is less eon-o.sivc, and caleiiim nitrate- 
ammonia, and sodium iodide-ammonia solutions show no immediate 
corrosive ae-tion. Calcium nitrate-ammonia solutions seem to be the 
most promising of these solutions for practical u.se as an absorbent 
for ammonia in tiic synthetic ammonia process. J. F. S. 


The Action of Metals, such as Copper and Zinc, on an 
A(iueous Solution of Ainmonium Nitrite. X. R. Dhar {Z. 
wiorg. Chem., 1921, 119 , 174 — 170). — The .intioi* of a solution 
containing ammonium nitrite on copper was attributed by Hof- 
mann and Buhk (.\ , 1921. ii, 4.3) to the hydroly.sis of the nitrite 
»ith formation 'of free nitrous acid. The observation that the 
metal i.s attacked even in presence of urea, boxsever, rt*miers tiiis 
xplanation improbable Further, .solutions of other nitrites such 
M zinc nitrite, Hhieb are liyilrolysed as mueli as ammonium nitrite, 
do not attack copper. The activity <)f tile ammonium nitrite is 
prolraltly relate<i to its in.stability and ready aleeomposition into 
nitrous oxide and water. E. H. R. 


The Structure of Pyrophosphoric Acid. III. D. Balareff 
jZ.Mory. C/iem., 1921, 118 , 123—130;’ ef. .-1., 491.7, ii, 440; 1917, 
11, 467), — In previous papers it has been shown that there is a good 
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deal of evidence in favour of the unaymmetrical structure of pyro- 
phosphoric acid. The synthesis of the pyro-acid by combination 
of the ortho- and meM-acfds in sulphuric acid would give added 
support to the hypothesis of an unsymAetrical structure, but^ 
attempts in this direction were not successful, e\"en in acid con- 
taining 15% of free sulphuric anhydride. 

The change of colour of the salt NaAggP^O^ from white to yellow 
on heating has been attributed to its decomposition into NaP03 
and Ag5P04, but it is now shown that this does not occur, the 
colour change being probably due to some physical change in the 
salt. 

No evidence as to tlm structure of the pyro-acid could be gained 
from a study of the dehydration of dihydrogen phosphates of 
alkali metals. The potassium .salt heated at 244® loses water and 
changes to the acid pyrophosphate, RgH^PoO,; the rubidium .salt 
behaves in the same way. The sodium salt loses water very slowly 
at 180® and in tfie course of about one hundred and seventy-eiglit 
hours becomes completely converted into Na,>Hj,P207. The products 
of further dehydration at a higher Icinperaturc doi)ei^d on the 
water vapour pressure. In moist air at 305®, only soluble meta- 
phosphate is formed, whilst in dry air at 330® about 75% of the 
metaphosphate formed is insoluble. 

Phosphoryl bromide dehydrates orthophos])l)oric acid to 
pyrophosphoric acid, but not to the meta-acid. The action is n 
complex one, and depends on the temperature and proportions of 
the interacting substances. 

A dilute solution of an alkali pyrophosphate, after prolonged 
boiling, shows the presence of orthopho.sphate, proving that hydra- 
tion occurs slowly. K. H. K. 

Iso- and Heteropoly ‘acids. XVII. Polyborates in Aqueous 
Solution. Arthur Rosbn'hkim and pF.f.tx Leyseu { Z . anorg . 
Chem., 1921, 119, 1-— 38). — An attem])t was made to prepare sinijjji- 
and complex polyborate.s with the obje<‘t of comparing these with 
salts of other acids such as telluric, antiinonic, periodic, plunifdr, 
and stannic acids, which show semi-colloidal propertie.s. Method.s 
for the quantitative estimation of boric acid were examined 
The polarimetrip n^ethod, dejKmding on the iiiHuencc of boric acid 
on the optical rotation of tartaric acid, is of limited application 
on account of the disturbing influence of salts or other sul>fitan(f.s 
present in solution. Titration with Bodiiiin hydroxide in prosencf* 
of mannitol, using pheuolphlhalciu as indicator, gives trustwortiiv 
results. Free boric acid in the presence of bfjrate can be detected 
by boiling a sample of the substance for some minutes with drv 
^etone, filtering, evaporating the filtrate on a watch g!as.s, inoislfii 
ing with a few drops of methyl alcohol, and igniting, when (hr 
characteristic flame coloration is given if frc'c boric acid is presenf. 

An investigation of the equilibrinni in the system Xa.,O-B.,0, 

HjO at 0° confirmed the exisjenceof the three salts, Na2t),B ;'()3,8H,() 
^^0,26203, lOH-O? and Na2O,oB2f)3*10H2O. Sodium penta 
borate can readily^ be crystallised from solutions containing 
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and BjOj in the ratio 1 ; 6, but sometimes only crystals of borax 
are obtained, probably because tbe peptaboratc is metastable at 
ordinary temperatures ajid borax is the; less soluble salt. Potassium 
pentaborate, KgO.SBjOj.SH^O, is a well-defined, characteristic 
salt, separating from solutions in which the ratio BjOj : KOH is 
,‘i ; 1 or higher. Its solubility is very low, not much greater than 
that of potassium perchlorate. Potassium monoborate crystallises 
rt'ith SHjO at 0“, with 2-.5H20 at 30°. Rubidium pentaborate is 
very similar to the potassium salt, but crystallises with lOHjO. 
Thallium pentaborate, like the potassium 'Salt, crystallises with 
SHgO, but is more soluble than the latter. Ouanidine forms a 
diborate crystallising in elongated prism.s with 4H,0 and a penta- 
borate with SHjO. 

Experiments on the dehydration of jientaborates showed that, 
in the general formula R2t),5B203,a*H20, two molecules of water 
are probably constitutively combined, t'onductiyity experiments 
indicated that in dilute aqueous solution the pentaborate anion 
is hydroly.scd into the dibprate anion and lx)ric acid. In presence 
of ^cat excess of boric acid this hydrolysis is prevented, and the 
specific conductivity of sodium pentaborate at 0" appears to be 
85% of that of .sodium diborate. Exiieriment.s on the hydrogen- 
ion concentration of .solutions containing varying raiios of NaOH 
to B2O3 confirm the existence of a pentaborate ion in concentrated 
solution. 

The pentaborate ion appears to form complex anions with a 
mimhcr of metals. Whilst borax solution immediately precipitates 
zinc or cadmium hydroxide from a solution of a salt of the metal, 
sodium pcntatioratc does not. robaltons hydroxide dis-solves in 
sodium pentaborate solution to form a red solution in which, 
although alkalis do not readily jweeipitate it, the cobalt is in the 
kation. When this .solution is oxidised with hydrogen fieroxide, 
however, some eotialtio oxide is precipitated and' a yellow solution 
is formed containing a eoiii|)lex cobalt anion. Xkkel, chromium 
(Cr "), manganese {,\In''), and copper also apjiear to form complex 
anions. very small quantity of a eopjx-r s'onqxiiind was isolated, 
having approximately the eompo.<ition 2Xa.,(),4l'uO,12B,0,,50H,0. 

6. H. R. 

The Atomic Weight of Carbon. K. .Moles {Anal. Fis. Quim.. 
1921 , 19, 2,0.5- 2o9). — The value l2-fK>o for the atomic weight of 
farbon given hy.Richards and Hsxiver 1915, ii. 96) is held to 
be l)asc<i on an erroneous value for the atomic weight of sodium. 
The value 12 (XX) is elaiiixsl to be more exact. 0. W. R. 

The Oxidising Properties Kif Carbon Suspensions. F. 

Ieigl {Z. anorfj. Chem., 1921, il9, 30.> — ‘^09). — The oxidising 
effect of blood charcoal was stmlieit in a qualitative manner by 
boiling solutions of different oxidisable substances with a sus- 
pension of the charcoal. In acid solution, hvdfogen sulphide was 
oxidised to sulphuric aci3, pota.ssiuni iodide to iixiiiie, mercurous 
“sIts to mercuric, oxalic acid to carbon dioxide. In alkaline solu- 
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tion, potassium iodide was oxidised to iodate, alkaline sulphides 
and sulphites to sulphate, .cuprous and cupric sulphides to copper 
sulphate, cohalt sulphide to sulphate, potassium chromite tq| 
chromate. Sodium thiosulphate was unacted on in alkaline or 
neutral solution, and sodium nitrite was unaffected in alkaline 
solution. A quantitative .study of the oxidation of tervalent 
chromium to chromate was made, after a method had been 
devised for removing from the solution a product, formed by the 
interaction of the charcoal and potassium hydroxide, which liberates 
iodine from potassium iodide. This rvas accomplished by boiling 
with potassium permanganate and removing the excess with 
hydrogen peroxide. The experiments showed that the proportion 
of chromate formed increased with the proportion of charcoal 
used, but that, with a constant quantity of charcoal, the amount of 
chromate formed increased with the quantity of chromium salt 
taken. Different, charcoals varied widely in their oxidising power, 
hut the differences seemed to bear no relation to the ash content. 

E. H. R. 

Aqueous Carbonic Acid Solutions. E. Wilke {Z. anorg. 
Chem., 1921, 119, 365 — 379). — The dissociation constant of carbon 
dioxide solutions was measured by the conductivity method, u.sing 
a solution through which the gas was being continuously circulated. 
When an ordinary saturated solution was used, without circulation, 
the conductivity was found to increase during measurement, 
probably through electrolytic changes caused by the current. 
Even with the greatest precautions, variable results were obtained, 
confirming the ob.servations of earlier workers. It was observed 
that, by contact with the metal electrodes (gold), even without 
passage of current, the conductivity gradually increa.sed. In three 
hours the dissociation constant K . 10’ increased from 3-07 to 4-5, 
Light seemed to have an effect in the same direction. Eor measur- 
ing the hydrogen-ion concentration, a special hydrogen electrode 
was used consisting of a palladium capillary into which hydrogen 
was forced at a pressure of 20 atm. The hydrogen-ion concentration 
was determined in presence of sodium, potas-sium, and barium 
chloride. In these solutions carbon dioxide lias the character of 
a strong acid, .inoreasing with the concentration of salt. The 
hydrogen-ion concentration increases more rapidly than the total 
carbon dioxide concentration. The observations can be explained 
on the assumption that a .solution of carbon (fioxide in water 
contains orthocarbonie acid, K^COj, which, containing no ketonic 
oxygen, is a very weak acid. In concentrated salt .solution.s it is 
dehydrated to form thu strong acid CO(OH) 2 . E. H. R. 

Behaviour of Amorphous Carbon and Sulphur at High 
Temperatures. Carbon Sulphides. J. P. Wibaut {Proc. K. 
Akad. Wetmiach. Amsterdam, 1921, 24, 92 — 101).— The action of 
sulphur on amorphous casbon at high temperatures has been 
investigated. Pure' sugar charcoal has been heated with sulphur 
at temperatures from 400“ to 1000“ under reduced pressure for 
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prolonged periods of time. A slow evolution of hydrogen sulphide, 
iue to the small amount of hydrogen present in the carbon, is 
:ibserved and a carbon-likc substance containing 1*98% of sulphur 
Dbtained.’ This substance yields no sulphur to toluene, even after 
prolonged boiling, and the rfesidue after this treatment contained 
3*03% of sulphur. Prolonged heating in a vacuum at temperatures 
lip to 1010® did not reduce the sulphur content nor was any volatile 
3 ompound obtained. Prolonged shaking with bromine water 
Dxidised 9% of the sulphur to sulphuric acid, and heating in a 
current of hydrogen at temperatures up to f50® removes 77% of 
he sulphur as hydrogen sulphide; this reaction is exceedingly 
ilow and must be regarded as an action between a sulphur com- 
pound and hydrogen and not as an action between hydrogen and 
iiilphur vapour. This was further proved by the fact that heating 
n nitrogen did not reduce the sulphur content. The author cou- 
hders that a solid carbon sulphide is formed which bears a strong 
"csemblance to coal coke (cf. Stock and Praetorius, A., 1913, ii, 
16). A further sulphide containing 3*5% of sulphur has been 
phtained by heating carbon purified by chlorine with sulphur. 
This substance has similar properties to the compound containing 
2-0% of sulphur. J. F. S. 

The Deviations from the Gas Laws of Carbon Distilphide. 

Alfrkij .Sc hulze {Z. anorg. Ckem., 1921, 118, 223 — 230). — A number 
rif observations on the properties of carbon disulphide vapour 
indicate that it is ivssociated to a small e.xtent. The increase of 
pressure obsorveti when carbon <]isu)phide and other vapours are 
mi.xod at constant volume at 80^ under atmo-sphcric pressure indi- 
cates association of the former to the extent of 0-14°''o, whilst 
vapour density determinations by Dumas’s method give results 
corre.sponding with 2% association. Coinpres-sibility experiments 
at ^0' showed 0*5% more association at 2 atmospheres than at 
1 atmosphere pressure. The I*V curves at 78-82“ and 130-48® show 
that the amount of association decreases with increasing tempera- 
ture, but at constant teniperaturo increases with increasing pressure. 
It is probable tliat in the liquid phase association is inort^ enn- 
sidcrablc. E. H. R. 

New Theory of the Constitution of Hydfojudes, particu- 
larly those of the Basic Metallic Oxides. Fr. Tikmann 
{('hem. Zfit., 1021, 45, 112.5). — To funii.sh an explanation fur a 
number of phcnorticna in organic, inorganic, and electrolytic pro- 
which are nut in con.sonance with existing ideas, the author 
])ropo^s(^s a now tlicory of the con.'^tituti<m td the hydroxido.s of the 
jironounccHl elec'trupositivc metals. It, is suggested tliat these 
(impounds do not contain hydroxyl' groups, but are to be regarded 
nuTcly as true hydrates of the corresponding oxides, that is to say 
'hat s(Klium and calcium hydroxides, ft>r example, arc nut correctly 
'^pprosentod by the formula* NaOH and (’aCOH)^ but arc actually 
and (’aOjHjO, a molecule of water being closely 
^sociated with the metallic oxide similarly to the “ water of 
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crystallisation ” of salts. This applies to all the elements of groups 
I and II of the periodic S 3 r 8 tcm, whilst the constitution of the 
hydroxides of those .of groups III and IV (aluminium, zinc) will 
depend on the electrochemical conditions^ under which they are 
produced. Only the hydroxides of the metalloids and non-metals 
are to be regarded invariably as true hydroxyl derivatives. With 
increasing basicity of the oxides the associated water molecules 
become increasingly firmly bound exactly as in the case of the 
incresLsingly basic character of salts containing associated water. 
So the dehydration of the hydroxides of calcium, strontium, and 
barium is effected witli increasing difficulty iu the order named. 

The sucrosates are cited to illustrate the application of the 
theory. If calcium hydroxide is regarded as a hydroxyl compound, 
the chemical cliaracter of sucrose or dextrose is quite incompatibio 
with the idea of a neutralisation ” of hydroxide, looked on as a 
generator of hydroxyl ions. There can therefore only be a question 
of the displacement of the associated water by the sugar, and the 
sucrosates must be formulated Cj 2 H 220 jj, 2 CaO, CflHjjOg.CaO, 
etc. The isomerism of the hydroxides of tin and aluminium is 
also explained by reference to the theory, c.g. AliOH)^ and 
AIaOs.HjO+^HjO can both exist as individual substances, and 
eitner one or the other will be produce<l according to tlm conditions* 
of the reaction. The non-appearance of hydrogen })CToxide, de- 
rived from the union of two hydroxyl groups, during electrolysis 
of a metallic hydroxide is explained by the new theory as due to 
the absence of hydroxyl groups. 1’he electrolysis actually is that 
of, say, NajO.HjO, the associated water taking 3)o ])art in the 
process. There takes place siinj)ly a direct fission into )uetal afid 
oxygen which are liberated at their respective* pi>les. An assuni)). 
lion of the appearatice of liytlroxyi ions in any electrolytic ]>ro('ess 
is quite unjustified. "O. 


Preparation of Alcoholic Potassium Hydroxide Volumetric 
Solution. S. T. Mc(’allu.m (./. //e/. Kn‘]. 1021, 13, 

043).' ~A solution which does not dark(*it in colour wlien kept is 
prepared by dissolving pota.ssiuru hydroxide methyl alcohol 
(purified wood spirit); the solution must ho lilteretl through gla.s^- 
wool to remo\;e insoluble potasr-iuin carbonate, etc , before it i< 
used. p ^ 


Existence of Tetra-hydrated Sodium Sulphate in Mixed 
Sodium Chromate. 'I’iikodctkb \V. RirHARn; 
and W. Buell Meldrum (J . Anui. < h,m. .SW., l!)'l 43 
la4o).— It is shown that crystal.s ot the tclraln iiiatu of' walimii 
chromate Na 2 C'r 04 , 4 H..<J, (JissoLve sodium sulphate as .\a,,S( ). 4H,I t 
a torm of sodiiun^, sulphate otherwise unknown, t.) tl.e e.vtent'ti 
somewhat les.s tlian half the i|iia)itit_v (-orrespondinH with the .saiii' 
weight of sodium ehromate in the .supernatant liouid. Wlini 
VS'’ no crystallisation could he 

th. .!• the .saturated irti.xturc with the crystals of 

lx tetrahydrale above the transition temperature of .sodium 
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sulphate, and below this temperature only crystals of the deca- 
hydrate could be formed. Thus under .these conditions the tetra- 
hydrate is so much more soluble than, the phases containing more 
sodium sulphate as to be incapable even of metastable existence 

J. F. S. 

Ammonium Radicles. III. Ammonium. Hans Heinrich 
ScHLUBACH and Fritz Ballauf (Ber., 1921, 54, [B], 2825 — 2834; 
cf. A., 1920, i, 822 and this vol., i, 16). — The authors’ experience with 
tctraethylammonium leads them to expect ‘that the ammonium 
radicle would be extremely sensitive to rise in temperature and 
that there is no hope of isolating it by the electrolyses of solutions 
of ammonium salts in liquid ammonia on account of the impos- 
sibility of avoiding the thermal effect of the current, and that the 
only prospect of success lies in displacement reactions effected at 
a low temperature. They find that when well-cooled ammonium 
chloride is added to a solution of potas.sium in ^liquid ammonia 
at —70° in the apparatus described previously for the preparation 
of tctraethylammonium, decolorisation of the solution takes place 
before the calculated volume of hydrogen has been evolved, the 
deficit amounting to as much as 66% ; according to Moissan, the 
whole of the hydrogen is evolved by the time the .solution becomes 
colourless. The deficit cannot be attributed to the solubility of 
hydrogen in liquid ammonia since this is shown to be too small 
to account for the observed effect, and it appears therefore that 
colourles.s ammonium is actually present in the solution. This 
coiiclusion is supported by the oli.servation that the remainder of 
the hydrogen is I'volved rapidly when the solution is cautiously 
warmed at about -40’. Repetition of Moissan’s ex]KTimcnt 
shows that the noii-observation of the prcHluction of ammonium 
i.s due to operation in too eoncenlratisl .solution and consequent 
iltrom posit ion of the railiide by the heat liberated during the 
mu'tiou. When a .solution of potas.sium (l-KOn) i.s added to a 
wihition of ammonium chloiiih- (1%) in liquid ammonia at —70°, 
a viuleut reaction i.s observed and each drop of added solution i.s 
iniiiicdiately deeolori.setl. formation of ammonium and its con- 
^■fT.sio^ into the cohuirless f<trm apjM'aring to iK'cur instantaneously ; 
tctraethylammonium an<l aminoniuin. therefore., stand to one 
;uu)ther in tlm same relation.shiji as triphenvfmetlivl to methyd. 
In spite id the violenei* of the reaction, tfn* yields of ammonium 
by this method tna* goisl ami n-adily reach .'itt’\, : tlie influence of 
fonerntration is, however, again apjiarent. ami it is to be expected 
tliat an improvenuait in yield wouhl la* ofjsiTved vvitli more dilute 
silutioiis. 

The l)ehaviour of aiimioniiim tonands the reagent.s useil with 
tctraethvlamiiionium is dicserilnsf. (.'orre.s|xmdjng with the rapid 
I'onuTisation to the eoloiirle.ss form, the eqiiilifiriuin is liere greatly 
Ysplaceti in tin- direetimi of the latter, and it is pridiable that 
' is'ociation and emiseiiuent reaction oply iwenr in close proximity 
" the temperature of decomposition, A reaction with dimethyi- 
P.tronc could not be ob.servwl. Iodine, on the other baud, appears 
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to react immediately with ammonium, but the quantitative 
examination of this changv could not be completed on account of 
the experimental difficulties involved. H. W. 

Vapovir Pressure of the System, Lithium Nitrate : AmAionia. 
R. 0. E. Davis, L. B. Olmstkad, and F. O. Lundstrum {J. Amer. 
Chem. 8oc., 1921, 43, 1575— 1580). — ^Thc solution of ammonia in 
lithium nitrate has been studied with the object of finding an 
absorbent for ainmonia in the synthetic production of this gas. 
The use of aminoiiivm nitrate (ICurilov, A., 1898, ii, 156) and 
ammonium thiocyanate (Foote and Ihmter, A., 1920, ii, 246) 
suffers from the serious drawback that the liquids produced, when 
these salts adsorb ammonia, attack metals rapidly. A large 
number of salts have been tested as to their suitability for this 
purpose, and of these lithium nitrate alone forms a liquid with 
ammonia in the absence of water, whilst calcium nitrate tetrahydrate 
liquefies in the i^resence of a little water. The ammonia contained 
in 1 c.c. of the lithium nitrate solution saluratcil at 24® is equivalent 
to 26'0 c.c. of 0'9oA sulphiuic acid, whilst that for the calcium 
nitrate solution under identical conditions is 18*5 c.c. of O-OoA’ 
acid. Vapour pressure mea.suremrnts have been made for the 
solution 36*34% ammonia, 03-66% lithium nitrate, and for several 
other mixtures containing 6-06---5S*66'^o of water. 'I'he .solutions 
of ammonia in lithium nitrate have no acti<»n on machine steel, 
iron wire, and nichrome wire after several months’ coiUact, l)\ii 
nickel steel shows a slight action after several month.s. The results 
show that a solution of lithiinu nitrate in ammonia with a small 
percentage of water slmuld be a good absorbent f<»r the removal 
of ammonia from mixtures of nitrogen, liydrogen, anrl ammonia. 
The absorption could be elTeotcd at O’’ and a large ])roportion of 
the ammonia released cither by a small increase of temperature or 
by reduction of the pressure. J. F. S. 


The Reaction between Persulphates and Silver. Geoffrey 
IsHERwoon Higsox (T., 1021, 119, 2048—2055). 


Silver Bromate. J. H. Beeov (-/. .lunr. Chem. 8oc., 1921, 
43, 1440 — 1445),— In an earlier paper (A.. 191.5, ii, 733) it was 
shown that tii^ elqctrodc AglAgBrOglO'lA Kl>r(t.j only reached a 
steady value (0-631 volt) after being kept for five days, if the bromati- 
was prepared by the action of ]>rnmjne on silver nitrate solution, 
blit if it wa.s obtained by double decomposition ’of silver nitrate 
and potas.sium bromate, the correct value wa.s at once obtained. 
Investigation now shows that silvpr bromate is iliniorjihous. 
existing as tetragonal bi-pyraiiiids and as hair-like ervstals. Tlu- 
tetragonal crystals are stable <it temperatures below 98*5® (the 
transition point) apd the fine, hair-like ervstal.s are stable above 
this temperature. Difference of solubility of th<‘ two forni.< 
explains the irregular behaviour of the electnale mmitioned above. 
f ^ ^^l^bility of silver hromgtc has been determined at temperatures 

to 90® and trhe following values have beenfound : 25®,0‘I9(i; 
35 ,0 269; 45°, 0-371; 55®, 0-497; 65®, 0-648 ; 75®, 0-832; 85®, 1055 



mOROANIC CHEMISTRY. 


ii. 57 


and 90®, 1'325, the solubilities being expressed in grams per 100 
grams of water. The solubility curve imicates 98*5® as the transi- 
tion temperature, a value which is oonfirmed by a dilatometric 
measurement of this quanijty. Dry silver bromate melts at 
30$-— 310® and is stable toward heat and light, but in the presence 
of water it darkens slowly at the ordinary temperature and rapidly 
at high temperatures. If a little impurity, such as dust, is intro- 
duced into heated silver bromate decomposition occurs with 
explosive violence. Silver bromate cry.stals absorb a considerable 
quantity of air which is slowly evolved at high temperatures. 

It is shown that silver bromate may be used a.s a standard in iodo- 
metry. The method of use consists in placing 1 gram of bromate with 
an excess of potassium iodide in 150 c.c. of water in a 250 c.c. flask ; 
this is heated on a water-bath to effect <loubIe flecomposition. The 
contents of the flask are cooled and made up to 250 c.c. Samples 
of 2") c.c. are withdrawn, acidified with dilute hjidroehloric acid, 
and titrated with sodium thiosulphate. Arsenious oxide gives a 
result about 0-2% higher than .silver bromate, but after recrystal- 
lising the arsenious oxide from hydrochloric acid this figure was 
reduced to 0'0r)%. Thi.s indicate.^ that whilst .silver bromate may 
have a somewhat higher o.xygon equivalent than arsenious oxide, this 
defect is fully comptuisaled by its greater didlnitmie.s.s. J. F. S. 

Alkali Silver Thiosulphates and their Ability to Add 

Ammonia. Kuik Jonsso.v {Bcr., 1921, 54. fB]. 25.511 — 2504). — 
Additive conijxiunds of alkali .silver thiosulphate and ammonia 
hiive been tlescribed previou.sly by Scliwicker (.A., 1889, 942) and 
by Meyer and Kggeling (A., 1997, ii, .347), who, liowever, do not 
roixird analy.ses of their products. A repetition of their work has 
jiven .somewhat difTcrent results. 'J'he ability to foriu ad<lJtive 
ooiM|>oiinds seems to depend on the preseiiec of unused .subsidiary 
videiieies of the silver at<uu and is nuj.st marked in conqKmnd.s of 
the type K.,.S.,U.j,.Ag,»S.d,) 3 ; it is scarcely noticeable in the case of 
till.' snit.s 2M.,S^i);,.Agq.SA)_., and The existence 

of c'liluurlcss and yellow alkali .silver thio.sulphatcs (cf. Meyer and 
loc. cit.) is conlinn<*<l. but it ap|«*ars dimbtful whether 
their isomerism is explieable by assigning the respective formulae 
A^S-.SO^OK ami KS-SOyDAg, since their behavioiii* towards ethyl 
i'ldiile indicates that tlic .silver is atlaehe<l f<» the sulj)liur atom in 
' ‘iicli case. ( 'oiivei-sion of the Ccdnurlc.xs into the yellow imxlitication 
C';ui 1 x 1 (•flcct<'(i fn*<piently hy <'.iufioiis wariiiitjg with water, hut 
dra.stic treatment leads to the formation of .silver .sulphide, 
dioxide, and .sulphali-. It apjK'Ui's. therefore, tliat the 
ydlow Cfiinpouixls are interinediato prodm-ts in tiie decomposition 
'»f the colouriess salt.s, and the (ran.sformfltioii is jxissihly explained 
W such a .seiif'me as ; KO’-SO.,*.'^Ag — KthS’SciyAg. 

Hie following imlividual substances art' rle.^erilu'd : the salL 
c<dourles.s prisms, from silver nitrate and 
tliio.sulphate in, the pit'st'iu^' of ainmonia : the sal/, 
long, colonrlc.sA pri.sins; the 
3KAgS.(VNH3,2Hai> 
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(cf. Schwicker, loc. cit., who regards it as KAgSjOj.NH^), colour- 
less plates which are convert^ by warm dilute ammonia and 
into a yellow salt of the same compo-sition and are transformed 
by warm water into the cmnpotind, ICAgSjOg.l'SHjO, colourless 
needles, and KAgS^Oj, yellow, hexagonal pyramids ; the salt, 
2NaAgS,03,3H„0, small, irregular plates ; the salt, 

5(N 11^)2^203, 

long prisms, and the compound, (NHAAgSjOj, prismatic crystal 
(by the action of aipmoninra thiosnlpliate on a solution of silver 
oxide in ammonia) ; the salt, 5Rb2S203,3Ag2S.,Os, colourless prisms 
(cf. Meyer and Eggeling, loc. cii.) which is transformed by warm 
water into the salt, 3Rb2S.202,lAg.2S203i yellow prisms; the salt, 
SRbAgSaO^.NHj.aHjO (Meyer and Eggeling record 
Kb 2 S 20 ,,Ag 2 S 203 ,NH 2 ); 

the unstable yellow salt, AgjSjOj.SNHj.HjO. H. W. 


Metallic Hydrides. II. Hydrides of the Alkaline-earth 
Metals and of Lithium. Fritz Ephraim and EnuARn Michei 
{Belv. Chim. Acta, 1921, 4, 900— »24; ef. A., 1921, ii, 638),— The 
preparation of the hydrides and the measurement of their di.ssociatiun 
tensions is recorded. 

When attempts arc made to compare the tensions of the differc'iit 
hydrides with one another, it becomes apparent that all measure, 
ment of dissociation pressure of the alkali and alkaline-earth 
hydrides are vitiated by the ii.se of impure matoii.al containing a 
greater or les.s proportion of (lis,solvcd inotal which tends to depress 
the tension. Within each group, the etlect of the metal increases 
with its atomic weight, and the inlluenec of sublimation lies in the 
same direction. In the cases of cawium .ind baritim livilrides. 
these actions render the measurement of dissoci.ation pressures at 
high temperatures almost impossililm Tlie inHuence of the ntoniie 
weight of the metal on I he stability of the alliali iiydride camlet 
be regarded as elucidated completely, but the ant'l!OT.s con.siihr 
from their own experiments that a slight diminution of stiibilin 
ivith increasing atomic weight of the metal is probable. Tlir 
tension curves of lithium hydride could not be iiiensuretl, sini'i 
a materia! which would withstand the ebemical action iif the 
hydride and n1eta< could not be foniid. ll is, however, estnblishnl 
that it is the most stable of all tin- alkali or alkiiline-eartli liydriiifs 
which is in accordance with its ^ri*at tioat <»f formation ('aloinni 
hydnde appears to ki more .stalile than barium .b'vdride, whilst tin 
strontium compound ocenpies an intermediate position 
The behaviour of the alkali and alkaline-eiirlh metals towanh 
hjriropn IS not confined to the foimatimi of hyilrides, .\H iinil 
Attg, but extends also to tne priVhiction of sn)u( the plK'nonjciiuii 
being more marked with the hydrides of the alkaline earths tli.ni 
with those of the alkalis. The ahsorptii.n of hydrogen on iiis 
sraultaneously with, the formation ef 
"'ith the alkiilinf 

earth than with the alkaii nietals. 

The formation of hydrides occurs .slowly with the alkali inetab. 
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rapidly and with incandescence in the eases of the alkaline-earth 
metals. This appears to be due to the greater solubility of the 
hydride in the metal. The same explanation applies to the ob- 
.servation that calcium hydride, for example, can be formed at a 
temperature which is certainly considerably higher than the tem- 
perature of dissociation of the pure hydride. The liquid nature 
of the alkali hydrides at the temperature of their formation con- 
tributes also to the slowness of absorption of hydrogen, since the 
eutectic mass protects the metal from further action. 

Tnv’estigation of the hydrides of lanthanum and cerium (Math- 
iiiiiiin and Baur, A., 1903, ii, 213) and of neodymium and praseo- 
<lymium (Muthmann and Beck, A., 1904, ii, 409) have given results 
similar to those now observed with the alkaline-earth metals except 
tliat the displacement of the tension due to the presence of an 
excess of metal is even more considerable. The increase in the 
action of an exce.s.s of metal with increasing atomic "weight is there- 
fore apparent not only within a group in the periodic system, but 
also from left to right with increasing valency of the metal. 

H. W. 

The Discovery of an Equilibrium between Cement and 
Lime-water. Richaru Iajkknz and Gi’.stav Haecjermann { Z . 
amrg. C'hem., 1921, 118, 193 — 201). — When finely-ground Port- 
land cement, wliieh has been jircviously treated uith water and 
dried, is stirred with a fixed quantity of water in absence of air, 
the quantity of lime taken up by (he water eventually reaches a 
maximum value. 'I'liis maxiumin is much less than the solubility 
(if lime in water, .ami ilepenils on the quantity of cement present 
in proportion to the water, and also, to .soim- extent, on the fine- 
ess of the partieles. The exi.stenee of this maximum is shown to 
Irpcnd on llie partition coellieieiit of lime between the water and 
lie silica iiluinina gel formed by the decomposition of the cement 
oimtituents such as numoealeiiim silieale and tricalcium aluminate. 
riiis partition eoellieienl was determined by reixiatedly treating 
lie cement with fresh water until the whole of it had decompo.sed. 
I'lie ratio of lime in the soliil phase to lime in the water wa.s then 
fdiind to lie alsnit 7 9. Tile existence of the partition coefficient 
chuiv.s tii.al no deiinite eom|siund is formed iM-twi-yn the lime and the 
(inistitiicnts of the gel. ISee also ,/. Sue. ('him. Ind., 1922, 15a.] 

E. H. R. 

The Solubility ol Glucinum Sulphate in Water and Sul- 
phuric Acid at 25°. Hi iikut Tiioxi.^s .'st.im.ky Britton (T., 
l!i->l, 119, 19(17- 1971). 

Ammoniates ol Magnesium ^aloi^. \Vu.hki..m Bii.tz and 
hr.ST.vv K. Huttio (Z. anorg. Chrm.. 1921, 119, Ha — 131).— 
bir the investigation of the ammoniates of magne.sium haloids 
special precautions wen' taken in the pre]iaration of pure mag- 
tU'sium chloride, liromidcf and iodidt*. Ephrjiim's results (A., 
'1*12, ii, .’>46), which were not eontirmed, were probably due to 
the fact that his magne.sium chloride contained basic salts. The 
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hexammoniate of magnesium chloride is formed in about fifteen 
hours at room temperature, wlien pure magnesium chloride is 
saturated with ammonia, * and the product is extraordinarily 
voluminous. Magnesium bromide fieliaves similarly, but in the 
case of the iodide the increase in volume when the hexammoniate 
is formed is relatively alight. Observations were made on the 
time taken for the vapour pressure to become steady with different 
proportions of ammonia in the solid phase. From these observ- 
ations definite nile^ can be formulated regarding heterogeneous 
equilibrium in a solid-gas system. When two non-miscible sub- 
stances are present in the solid phase, equilibrium is reached with 
gradually diminishing velocity, usually in the course of a few' 
hours, depending on the temperature and the nature of the sub- 
stances. When one constituent just disappears, for instance from 
a mixture containing principally a lower ammoniate and a small 
quantity of a' higher ammoniate, equilibrium is attained very 
rapidly. When unsaturated mixed crystals are present, for example 
of two ammoniates, equilibrium is reached very slowly, often 
requiring several days. This case occurs witli the magnesium 
haloids containing 5*5 to 5*8 mols. of ammonia. When the ammonia 
content is very nearly 6 mols., addition of a very small quantity of 
ammonia, even a few hundredths of a mol., causes a very rapid 
rise in vapour pressure, equilibrium being rapidly attained. On 
account of this, the dissociation pressures of the hexaminoniates 
could not be accurately determined. These amnioniatos may be 
compared with the zeolites, which, unlike normal iiydratos, lose 
water very rapidly. The plicnomonon has not been ob.served with 
other ammoniates. 

MagnesiuTu chloride and bromide both form a diammoniate am/ 
a monoammoniate ; the iodide forms only a diamnu)iuu1.-. 'i'hi* 
table gives the heats of formation in Cals, and the ab.-ulult* itni- 
peratures at which the dissociation pressure is 1(h) mm. 


Saturated 

mixed crystals. 2 NH 3 . 
MgCl, 13-3; l7-a;4i»ri- 

MgBr., 1.5'2;420=' 20-l;r>i>0^ 

Mgl,' 17-2; 475^ 22-7; 


INH3. 

20- 8; 573' 

21- T; ()0«^ 

E. H. R. 


The Solidification Diagram of the Zijic 7 Arsenic Alloys. 
W. Heike {Z. aiiorg. Chem., 1921, 118 , 2fi4— 268).— Therjc/il 
examination was made of alloys containing from fpfi to 92'^.^ of 
arsenic and with the aid of the results the ef|uilibriuiu diagram «;is 
constructed. Two compounds, botli melting without <ltTraii- 


position, are formed, Zn^S 2 , 


ra. p. and ZnA.s^, m. 


771 


the former has a* transition point at 67r. With excess of zinc, 
pure zmo appears rvith no solid solutions being forrarJ. 

Arsemc tbssolvea little zinc, but on the other hand is soluble to a 
considerable extept in thb compound. ZnAs.. Two eutectics m 
formed, at 62 7 and 81-5% A.s respectively, the corresponding tem- 
peratures being 730’ and 723“. Both compounds.are very brittle, 
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and ZnA82 shows a well-marked cleavage. This compound always 
shows super-cooling during crystallisation of the alloys. 

E. H. R. 

The Fusion Diagram of Cld{N03)2,4H20-}-Ca(N03)2,4H^0 at 
Pressures of 1 to 3000 kilo. /cm. Mbinhard Ha.ssejj^latt 
{Z. anorg. Chem., 1921, 119, 313 — 324), — The fusion diagram of 
the system Cd(N03)2,4H20-HCa(N03)2,4H20 at the normal pressure 
has been previously determined (A., 1913, ii, 484). It was shown 
that the stable form of calcium nitrate forms^a eutectic with cad- 
jtiium nitrate at 91% Ca(N03)2,4H20 and 40*6°, whilst the unstable 
form of the calcium salt forms a continuous series of mixed crystals 
\vith the cadmium salt. The effect of increased pressure up to 
3000 kilos, per sq. cm. on the diagram has now l)cen investigated. 
The general form of the diagram is unchanged. The p-t curve for 
ruixed crystals containing a high proportion of the calcium salt 
could not be followed at higher pre.ssurcs on accoimt of the rapid 
change of the calcium salt into the .stable form. Excess of the 
cadmium salt inhibits this change, but as the pressure increases, 
more cadmium salt is needed to produce this effect. With in- 
creasing pressure, the m. p. of the stable calcium salt ri.ses much 
more ra])idly than that of the unstable. The latter docs not form 
mixed crystal.*? with cadmium nitrate. The lowering of the m. p. of 
tho stable calcium salt by the cadmium .salt is indei^endcnt of the 
pic.ssure. With increa.sing pressure, the eutectic point moves 
towards the cadmium side; at 1009 kilo. /cm.- it is at 79% calcium 
[titrate, 47‘8* ; at 2000 kilo. /cm. 2 , 74% and oo^ and at 3000 kilo. /cm.-, 
calcium nitrate and 61*5°. E. H. R. 

Light Reactions of the Oxides of Titanium, Cerium, and 
the Earth Acids. Carl Rexz {Hdv. Ckim. Acta, 1921, 4, 961 — 
M8; cf. A,, 1921, ii, 310). — Titanium dioxide, cerium dioxide, 
niobium pentoxide, and tantalum jTcntoxide are in them.selvcs 
.'table toward.*? light, but become inarko<lly photosensitive in the 
presence of .suitable media, Reaction Is <iue to reduction; this 
i> the more remarkable since the oxides arc* reducible by purely 
(homical means \rith considerable dilliculty. 

Titanium dioxide, niobium pentoxide, and, to a le,<s degree, 
(crium dioxide undergo reduction when exposed tb light in the 
presence of certain organic liijuids and reducing solutions, par- 
tiiulaily glycerol., A lower oxide appears to Ik* formed (zirconium 
din.xkic Is not photosensitive and does not form a lower oxide) 
on c'xposiin* to air or on being hciiled regenerates the original 
nutcrial In the case of niobium |)entoxide, the process de[X*nds 
to sump extent on the presence of impurities, notably .stannic 
ind tungstic acid.s, zirconium comjRmncR. and titanic aiid or its 
anhydrides. Brown vanadium pentoxide becomes Idack with 
?reater or le.ss rapidity when exp<ised to light beneath glycerol, 
^nzaldehyde, cinnamajdehyde, cumLnol, or a<tueous mannitol solu- 
a lower oxide, initiiklly vanadiufti tetroxide, is produced, 
^'ntions of citric or tartaric acid in absolute alcohol become green 
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and ultimately blue when illuminated in the presence of vanadium 
pentoxide ; carbon dioxide is evolved freely. Similar decomposition 
is observed with mandelic acid, but, in this instance, the vanadium 
pentoxide is blackened. Brown neodymium oxide containing 
praseodymium does not alter in appearance when illuminated 
under glycerol or phenylhydrazine ; it becomes bluish-grey when 
warmed with the latter, owing to conversion of the brown to the 
yellow oxide of praseodymium. When exposed to sunlight in the 
presence of glycerol, benzaldehyde or tartaric acid dissolved in 
alcohol, bismuth ox'de becomes grey and ultimately dark black. 
Reduction to the lower oxide and, possibly, to the metal takes 
place. In similar cirtmmstjmcc.s, antimony trioxide is also 
photosensitive. H. W. 

Concentration of the Erbium Earths. 1’acl H. M.-P. 
Beintost and C. James (J. Amf . r . Chem. Hoc., 1921, 43, 1397 — 
1401). — Four methods for the concentration of the less basic of 
the rare earths have been investigated; the methods examined 
are : (1) formation of basic nitrates, (2) cry.stallisafioii of clilorides 
from 1 '. 1 -hydrochloric acid, (3) formation of basic clilorides, and 
(4) formation of basic thiosulphates. The authors highly recom- 
mend the first method for the separation of erbium, holmiiim, 
dyspro-sium, and the less ba.sic earths from yttrium, and the second 
method for the .separation of holmium and dy.spri>.sium from 
yttrium. The basic nitrate formation was oarriod out with (a) a 
solution of yttrium nitrate containing a little erbium, and (b) 
a yttrium-erbium-holmium mixture. In the former case, the 
solution was boiled and treated with a fairly eoncenlrated solution 
of sodium hydroxide and thoroughly boiled. The yttrium 
hydroxide which first precipitated soon di.ssolvcd. The addition 
of sodium hydroxide was continued until minute crystals of the 
basic nitrate were observed swirling through the 'litiuid. The 
whole was then set aside to cool, when a mass of needle. like crystals 
of the basic nitrate was obtained. 3'hese were collected, dis* 
solved in the least amount of nitric acid, and treated with sodium 
hydroxide solution as -before. The basic nitrate cvy.stals from 
this when dissolved in nitric acid gave a ro,se-red solution which 
exhibited intense absoqttion bands Of erbium, thus showing that 
the erbium was »pidly collecting in this fraction. 'I'he original 
filtrate was treated several limes with .sodium hydroxide, and 
although the concentration of nitrates was kcjtt high the erbium 
absorption bands soon began to fade. The results obtained uitli 
the second mixture were etpially good, 'I'lte rrvstallisatiou i.f 
the chlondes was effcctcii willi a solution containing vttriiini, 
holmium, and dysprosium. 'J’be solid ion in hydrochloric arid 
was boiled down until acia of constant boiling ]X)int wa.s obtaim-ri. 
the solution was-then evaixirated until a .scum appeared on thr 
surface, when it was set aside for fifteen to Iwetdv hours The 
crystals were .separated by decantation and tlie ‘crystallisation 
proceeded with; by the Mme the tail .fraction bad hcTOmc Xo. 9 
and the head fraction No, 4 owing to the combination of small 
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Jiead fractions, it was found that the atomic weights had become 
92*5 and 124 0 respectively. After four further fractionations the 
atomic weight of the tail fraction No. 12 was 91*5 whilst that of 
the head fraction No. 4 was 133-70. T"he order of separation in 
(jrder of decreasing solubility ^f the chlorides is erbium, yttrium, 
holmium, dysprosium. J. F. S. 

Disglomeration and Formation of the Autogenous Lead 

Tree. A. Thiel {Ber., 1921, 54, [B], 2755—2758; cf. A., 1920, 
i, 622). — DLsglomeration, which has been ob^rved previously in 
lie casc.s of lead an<i copper, is also exhibited by tin when the 
atUT i.s j)reserv(!d for some time under stannous chloride solution 
n a loosely st<‘)[)pered bottle. 

Jjarge iiniforni crystals of lead become .strongly corroded when 
;)i(‘servc(l for some vvet‘ks beneath Heller’s solution ; a consider- 
Mo quantity of lead powder is formed hut, as expected, there is 
no evidence of disgloiiieration, that is, formation erf deep fissures 
[\t the boundaries of the cry.stallites. Unexpectedly in the light 
of the ])revious theory, the iar;;e eryslallito.s readily exhibit the 
formation of the lead tree wlien pre.servcil beneath a solution of 
loud nitrate acidiiiod with nitric acid. The phenomenon is observed 
imlv after the formathm of a white skin of basic salt on the metal 
atiii is explained in the following manner. The presence of the 
.kin inhibits the c(tntact of dis.solved lead salt and metal by con- 
vootioii and greatly iiiipedcs the diffusion of the lead ion. Beneath 
tin* skin, tlierefore, the solution soon contains practically only 
load nitrate and i.s po(»r in lead ion.s, whereas the external solution 
.-till contains lead tiilrate and therefore has a much higher lead 
ion concentration. The possibility of the formation of a short- 
circuited concentration cell is thus provided. H. W. 

The Chemical Behaviour of Crystallised Binary Com- 
pounds with one Component Nobler than Hydrogen. G. 

TaMMAN'X {Z. anoiy. Chrm., 1921, 118, 93 — 104). — The author 
draws a comparison lietweeii melallic mixed crystal series and 
hinarv eonipound.s. Iji the former ca.M‘, the members of a mixed 
crvstal scries ludiavo chcnih’ally and electrically in a similar 
manti'T to c>iic other compoiu-nt, according to the proportion 
of each present, with sharply <l''tincrl Iiinit.s at n»oletuIar fractions 
ivliich are generally a simple multiph* of 1 8. This behaviour is 
I'omlated with the ialliee stnietiiro of the mixed crystals, and 
may he ex[)eete<f al.s<» in ery.slallised binary eonijxninds which 
have iv similar lattice stnietnre. the ditferenee being that in the 
lait-r ease the proportions of the two kinds of atom are tixed. 
It iv to hi‘ I'xpeeled that binary eom|Mtimds will show similarity 
dii’iiiitally or I'h-etiieally to one oif ntld’r component, and when 
t'Vd (tr more e(*mpounds of the two elemeiits are formed, some 
^Mll rc.vi fnl)le one ( (Mnjmm iit and some the other. .\s an example 
^wliniiiiig tliis view, the eoniponnd.s of lead ami palladium are 
ht d. In this series the siompoiind.s Fb.,Pd, PhPd. PbPdj, and 
i'l'Pdg have been identified. Jn a solution of lead nitrate against 
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lead these all give a potential equal to that of palladium, but as 
soon as any free lead is present the potential drops to zero. 
Chemically, all the palladium-lead compounds are as resistant 
as palladium. Binary compounds can he conveniently classed as 
resistant or non-resistant, the former showing the properties of 
the nobler, the latter those of the baser component. 

The above principles are applied to the discussion of a large 
number of binary compounds, principally metallic, such as those 
present in alloys of gold, silver, copper, and platinum, besides 
sulphides, silicides, /ind carbides, and it is shown that the com- 
pounds can be classified as resistant or non-resistant. The more 
base the inactive component is, the greater is the number of atoms 
of the nobler component necessary to protect it. In general, a 
smaller number of gold than of silver atoms are needed to protect 
a given atom of a baser metal. These considerations apply to 
compounds in which one component is nol)ler than hydrogen. 
When both art*, less noble than hydrogen, the classitication into 
resistant and non-resistant does not apply, since both constituents 
and their compounds decompose water. Apart from compounds 
of this type, it is possible, in a series of binary crystallised con- 
glomerates, to determine from a few measuremcnt.s of their 
galvanic potential which of the components they will resemble 
in their chemical character. ‘ K. H. K, 


The Chemical and Electrical Behaviour of some Series 
of Alloys. Wilhelm Jexge (^. anorij. Chon., lirll. 118, 105— 
122). — With a view to tost the tlieory piit forward bv Tammaiin 
(preceding abstract) tliat cry.stadised binary compounds, when no 
diffusion of the atoms is pos.rihle, may be cx])eet(‘d to behave 
chemically and electrically as one or other of tlic constituent 
elements a number of scries of allovs, in which binary compounds 
are formed, were examiued. The alloys were used a.s anodes 
and subjected to the action of halogen, .sulphate, or nitrate ions 
and were tested against acids and alkalis. Jn the cobalb-siliccn 
senes, iii which the coiupountls formed are Co„Si, CosSi, f'oSi 
CoSij CoSij, those having less than 32% nf sili'con were'readilv 
attacked by acidic ions, but those with higlu-r silicon content were 
resistant. That is to say, CoSi and the liigher .silicides behave 
as sUicon, th« olfcer compounds as cobalt. 'I'owards cold acids, 
the same compounds were respectively rcsi.stant and non-resistant 
and towarc^ cold alkalis all were re.si.stant except CVxSi,, the 
behaviour of which resembled that of silicon. No sharp deniarra. 
hot 1 f '^‘■haviour of the allcfys towards 

decomposes water. In ^le lories of nickel-silicon alloys some 
iinbL ‘'.“t the compound NiSi, 

silinon sf>r^’ halogen ions. In the manganese 

fZs. M r" "O^-^^'^i^tant to acid.s and al that 

Alhid T'® resistant to sodium hydroxide, 

th^um w ‘"‘rti'nony with cadmium and tin and of bismuth with 
thalhum were also examined. The compounda Cd^Sb, and Zn,Sb, 
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have the potentials of cadmium and tin respectively, whilst CdSb 
and ZnSb soon approximate to the ^hydrogen potential. The 
cadmium alloys precipitate antimony and lead from solution, and 
ZngSbj precipitates not only lead, but 'also cadmium. A bismuth- 
thallium alloy with the composition Bi-Tlj gives the hydrogen 
potential, but after etching with hydrochloric acid, the bismuth 
potential, indicating that the surface thallium atoms have been 
removed, leaving ordy bismuth exposed. 

Of the lead-thallium alloys, those with over 0-49 mol. of lead 
show the lead potential, those with 0 to 0-4C.5 mol. of lead show 
the thalUum potential. 

Great difficulty was experienced in measuring the potentials of 
the alloys of magnesium with copper, lead, cadmium, and tin, 
but it appears that at the moment of contact with the electrolyte 
they have the magnesium potential, which, however, rapidly falls. 

, E. H. R. 

Physical Chemistry of the Oxides of Lead. II. The 
Supposed Enantiotropy of Lead Monoxide. Sajiuel Glas- 
STONE (T., 1921, 119, 1914—1927). 

Binary Systems of the Sulphates, Chromates, Molybdates, 
and Tungstates of Lead. E. M. Jaeokr and H. C. Germs 
(X. (tnnrij. Chem., 1921, 119, 14.5 -173). — The paper comprises an 
ac'eount of thermal inv<’stigation.s of the binary .sy.stons of PbO 
■vith SOj, CrOg, .MoOg, and VVOg respectively, and of the different 
^y>terns binned by pairs of the compounds PbSOi, PbCr 04 , 
I'bMoO,, aii<l I’bWO,. By an optical method the tran.sition tem- 
perature of Pbf • from the red, tetragonal, low temperature form to 
the yellow, rhombic, high temperature modification was found to be 
,iS75 The melting point of pure lead oxide is .S7n°. The following 
melting points were .also fresidyeletermincd, and differ slightly from 
acoepted values : ehrumium trio.xide, 19, S" ; molybdenum trioxide, 
tungsten trio.xkle, 1473’. The examination of the binary 
systems formed by lead nxmoxidc with the acid anhydrides was 
limited in each ease to the partial sy.stem PbO-Pb.M"'U,. In the 
svstciii PbO-Pb.SGg, the existence of the following compounds was 
recognised; PbgSO;, PbgSOj, PbjSOj. I’bSOj,^ T^e lirst has no 
real melting point, but decomposes at S97’, forming PbjSOg, m. p. 
(161 which has a transition point at 4.59’. PhoSOg (lanarkite) 
has ni. p. 977’. J’lsSO, decomposes markedly' at 113-5’ and its m. p. 
is estimated by extrapoinf ion to be 1170’. The transition point 
Ilf PbSO, from the 3 to the low tem|K'ralure x form is 864+1°. 
fhree euteetic.s arc formed at 89 inols. PbO and 835°, 60 mols. % 
PbO and 9.70 ', and 34 mols. PbQ and,9G0°. 

In the system PbO-PbCrO,, the compounds PbsCrO,, 
Pb-CrjOjg, PbgCrOj, and PbCrO, were recognised. The first has 
no real melting point and exists only' below 81.5’. Pb,CrjO]g, 
'm. p. 854°, has a reversible tran.sitior^ point at 744°, and forms 
'nth PbjCrOj, m. p. 920°, « eutectic at 68 mols. % PbO and 841°. 
lead chromate, PbCrO|, is found to be trimorphous ; the a-form 
VOL. exxn. ii. 3 
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.is stable below 707° ; the p-form between 707° and 783°, and the 
y-iorm above 783°, melting at about 844° with evolution of oxygen. 
The heat effect of the change a ^ P is small and is sharper in 
binary mixtures ivith lead oxide than in the pure substance. The 
eutectic between Pb('r 04 and Pb^CiO^ occurs at 820°, but this 
part of the equilibrium diagram could not be determined accurately 
on account of decompo.sition. 

The system Pb 0 -PbMo 04 shows only two compounds, PbjMoOj, 
m. p. 951°, and PbMoOj, m. p. 1005°. There are two eutectics, 
at 87-5 mols. % PbO, 762°, and at 40 mols. % PbO, 933°. The 
tungstates correspond with the uiolyhdate.s, PIlWOj, m. p. 899°, 
and PbWO^, m. p. 1123°, with a transition point at 877°. 

The equihbrium diagram for the system PbCi'O^-PbSOj is 
largely conjectural owing to the considerable ainotmt of decompo- 
sition oeourring at higher temperatures. There is a gap in thcr 
mixed crystal spries between a Imut 40".'„ and 30'/j, Pbt'rOj. The 
mixed crystals ha\e transition points at 934°, 874°, and 748°, 
In the PbSOj-PbJloOj system mixed orystahi are formed con- 
taining up to 6 mots. % -sulphate or 2 mols. % molybdate. T’hcrc 
is a eutectic at 57 mols. % molybdate and 962°. At 879°, the 
mixed crystals have a tiansition jKiint. In the PhSO^ -I’bWOj 
system the mi.xcd crystals of the p-ty|)c separating ut the eutectic 
temperature contain respectively 37 mols. % sulphate and 7 mols. % 
tungstate. The eutectic is at 51 mols. % tungstate and 995°. 
At 875° occurs the p“(jc-sulphate transformation and at 859° 
the corresponding tuug.statc change. The PbCrOj-PbMoOj 
diagi'am is largely hypothetical. The composition of the limiting 
mixed crystals on the molybdate side is 48 mols. PbCrO, at 
838°, the eutectic temperature. Transitions occur at 799° of 
y-e g-ehromate mixed crystals, and at 697° In the 

PbCrOj-PbWOj system the eutectic temperature is 837° and the 
limiting mixed crystals on the tungstate side contain 41 mols. 
PbCr 04 . Lead molybdate and lead tungstate form an isodimor- 
phous mixed crystal series with a transition temperature at 1082°. 

A mixture containing 75 mols. Pb.Mo 04 is in equilibrium at 
this temperature with both kind.s of loi.xed crystal. K. H, R. 

Photochemiptiy of Thallous Chloride. II. Carl Rexz 
(Helv. Chim. Acta, 1921, 4, 9.50— 960).— .A continuation of previous 
work (A„ 1920, ii, 71). Thoroughly' illuminated, blackish-brown, 
thallous chloride, in consequence of photolysis, eoktains a-s 2 )rim,irv 
product more or le.ss grey to .slate-grey pliutothallous ehloriclc's 
in addition to yellow' intermediate thaiktus— thallic chlorido.s formed 
iu accordance with the scheme; tiTlt’l-LJjgbt.-.jjhotochioridc-j 
lICIj,3Tl( 1. Tliallic hydrsxida, formed by subsidiary actions, i.-i 
also jrresent. TTiipse phase.s cl/aractcrise the photo-processes iu 
those cases in which the change of colour e.xleinls over the scale, 
greyish-brown, dark greyish-brown, blackisli-brown, and hence 
occur when thallous ohloriple is illuminated in the dry condition, 
under water, and in the presence of .Solutions of many neutral 
salts. In the presence of reducing agents or of organic iiydro.'v.v- 
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acids, the action of light on thallous chloride only leads to the 
production of the photochloride. The formation of thallons- 
thallio chlorides is not observed in the’presqpce of alkalis or alkali 
carbonates, which decompose the^ compounds immediately. 
The production of photothaHous chlorides and of thallic hydroxide 
does not occur in the presence of hydrochloric acid, even without 
the addition of organic substances. 

PhotothaHous chloride can be prepared by iiurcly chemical 
methods if ferrous sulphate is added to a boiling, saturated aqueous 
.solution of thallous chloride and the mixture is treated with an 
excess of ammonia. The black precipitate of photothaHous 
chloride and iron hydroxides i.s allowed to settle, and is subse 
quently washed with hydrochloric acid until the iron compounds 
are dissolved; the slate-grey photothaHous chloride so obtained 
behaves in exactly the same manner as the photo.synthetie product. 

H. W. 

Animoniatea of Cupro- and Thallo-haloida. Wilhelm 
Biltz and Wilhelm Stollenweek (Z. anorg. C/tem,, 1921, 119, 
97 — 114). — The formation and vapour pressures at different 
temperatures of ammoniatc.s of cuprous and thallous chloride, 
bromide, and iodide were investigated, using apjiaratus similar 
to that employed in experiments on the ammoniates of silver 
haloids (A., 1921, ii, 201). When saturated with ammonia gas, 
cuprous chloride hrst shrinks to a yeUow mass, then sweUs and 
becomes greyish-white. Saturation at —70° to —30° require.? at 
least a day. When the excess of ammonia is aHowed to evaporate 
at room temperature and atmospheric pressure, cuprous chloride 
triammoniate remains. In damp air, it quickly turns green. 
The pressure isotherms also indicate the existence of a sesqui- 
ammoniate and a monammoniate. Cuprous bromide behaves 
similarly, forming a white triammoniate, a sesquiammoniate, and 
a monammoniate. Cuprous iodide absorbs ammonia quickly at 
room tem[)erature. It forms four comjxjunds, containing re- 
spectively 3, 2, 1, and ^ mol. of ammonia. In the foHowing table 
are given the heats of formation Q in Cals, and the temperatures 
in absolute degrees at which the dissociation pressures of all these 
compounds arc equal to 100 mm, 

tlNH,. 2NH,. ISNH,. INH,. JN’H,. 

fuCl S IS;2,s:r — I2 (i"l;32«’ — 

CuDr 'J-.'iO: 2S3’ - 1.115; :t3'J= 14 li4; 3U9 U’ 

Cul 10-37; 286-5" 11-30; 20»‘ — 1 1-70; 3T1-U* 1.5-22 ; MO- 

Thallous haloids do not absorb iiiiiiuoiiia at tlie ordinary tem- 
lorature, but ill liquid ammonia .lhe_'q all form triammoniates. 
-he vapour pressures are all very close to those of aininonia itself. 
The triammoniates arc sohilHe to a certain extent'in liquid ammonia, 
he solubility increasing with rising li'mix-ratiiro and with the 
itomic weight of the halogen. 'J’he heat of formation is about 
ci Cal. for the ammonia compound of each of tJie throe haloids. 
Xo loner ammoniates arc formed. E. H. R. 

3—2 
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The Action of Molten Alkali Chlorides on Copper Oxide. 

J. Abvid Hedvall and Gu?ti^ab Booberg (2. aiiorg. Ch&m., 1921, 
119, 213 — 216). — It ^vas shown in a former paper (Hedvall and 
Heuberger, A., 1921, ii, 508) that potassium chloride could not be 
used as a flux in the fusion of cupric bxide \vith aluminium oxide 
on account of a reaction ticking place between the potassium 
chloride and copper aluminatc. It is now shown that when copper 
oxide is heated with potassium chloride, cuprous oxide is formed 
and oxygen evolved. This is best demonstrated by adding cupric 
oxide in small quantities to a mixture of potassium and sodium 
chlorides at 1000® and continuing the heating for one and a half 
hours. At the same time, a basic cupric chloride is formed which, 
by prolonged heating with sodium or pota.ssium chloride solution, 
is obtained as the compound 3Cu0,CuC4,4H20. E. H. K, 

Phenomena ^f Diffusion in Metals in the Solid State and 
Cementation of Non-ferrous Metals. 1. Cementation of 
Copper by means of Ferro-manganese. G. Sirovich and 
A. Cartoceti [Gazzetta, 1921, 51, ii, 245 — 261). — A bar of copper 
was arranged centrally in a porcelain tube glazed internally and the 
tube then packed with ferro-manganese containing 5% of ^vood 
charcoal, both these materials being capable of passing through a 
sieve with 64 meshes per sq. cm. and of being retained by one of 
324 meshes per sq. cm. The tube was closed by means of rubber 
stoppers luted with sodium silicate, one of the stoppers liaving iwu 
holes to admit a thermo-couple for measuring the temperature 
and a glass tube bent at right angles and witli its end dipjhng into 
mercury. After the tube had been heated for some hours at 900" 
in a Heraeus furnace, considerable i)roportions of the manganese 
were found to have penetrated the copper (ef. J. Soc. Ckem. Imi 
1^122, 17a). T. H. i\ 

Tervalent Copper. G. Sc.ujliakim and G. Torelli {OazzfJta, 
1921, 51, ii, 225—228). — Contrary to Moser’s statement (A., 19U7, 
ii, 549), the action of potassium persulphate on cupric hydroxide 
in presence of barium hydroxitle at temijcratures obtained bv 
cooling with icc and salt results in various changes in the colour 
of the solution,an^ in the deposition of a tenuous amarantli-red 
precipitate, which may be purilied by repeated washing with ice- 
water by decantation. The compound thus obtaineil yields oxygen 
when treated with sulphuric acid, oxidises hydroeiiloric acid with 
liberation of chlorine, oxidises ammonia in the cold with production 
of nitrogen, nitrous acid, and traces of nitric acid, decolorises jjer- 
manganate, and decomposes potassium iodide with liberation of 
iodine in quantity greater^ than that corresponding with the pro- 
portion of copper pfesent. Since it does not yield hydrogen peroxide 
when treaty with dilute acid, the compound lacks the grouping 
characteristic of peroxides and is thus different from the orange- 
^llow copper peroxide ob'tained by means of hydrogen peroxide, 
ihe ratio between the percentages of Vopper and active oxygen 
present is m agreement with the formula CugOj. T. H. P. 
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Production of Single Crystals of Aluminium and tbeir Ten- 
sile Properties. H. C. H. Cabpbntbk and Constance F. £lam 
{Proc. Boy. Soc., 1921, [Al 100, 329-^353; cf. A„ 1921, ii, 641).— 
A continuation of work previously* published (loc. cit.) on the 
production of large crystal* of aluminium. The metal used in 
the present work had a purity of 99-6%, the impurity being 0T9% 
silicon and 0T4% iron. The test-pieces used were 70 mm. with 
a parallel portion 103 mm. long, 26 mm. broad, and 3 mm. thick, 
and were estimated to contain 1,687,000 small crystals in the parallel 
portion (103x26x3 mm.). The authors firsttdescribe the treatment 
necessary to convei't the whole of the crystals into a single cryst.a!. 
Three separate processes arc shown to be necessary ; (i) the aluminium 
.strip is heated at 3,o0° for six hours, (ii) the strip after cooling is 
.subjected to a stre.s.s which is ecjuivalent to 378 kilos, per sq. cm., 
and gives an average elongation of 1-6% on 76 ram., (iii) the test- 
piece is finally placed in a furnace at 450° and ^the temperature 
raised iii — 20° per day up to .550° and then for 1 hour at 600°. 
.\pplying this treatment to thirty-eight test pieces showed that 
nine pieces consisted of a single cry.stal, fourteen of two crystals, 
nine of three crystals, four of four crystals, and two of six crystals. 
The tensile strength of aluminium strip.s consisting of known num- 
bers of crystals has been determined. It is sliown tliat for strips 
consisting of 150 crj’.stals per 25 mm. it is 708 — 740 kilos, persq. cm., 
and these give an elongation of 36 — 38% on 76 mm. The tensile 
strength of .strips consisting of a single cry.stal varies between 698 
and 642 kilo.s. per sq. cm. and these strips suffer an elongation of 
;|4 -86% on 76 inin. The varying tensile .strength and elongation 
\ra.s accompani(‘d by diflerenoes in the type of .stretching and 
fracture. Strips consisting of two crystals liave a tensile strength 
of 441 — 550 kilos, per sq. cm. and suffer an elongation of 29 — 70“„ 
on 76 mm., whilst strips consisting of three crystals have a teasile 
-trength of 4.56 — 507 kilo.s. |)er sq. cm. and siiiler an elongation of 
36 — 55% on 76 mm. A further series of experiments on the pro- 
ilnctioii of single crystals in bars is de.seribeil. .1, F. S. 

The Thermal Treatment of certain Complex Aluminium 

Alloys. L£on Gpili.bt [Coot jit. rrnil., 1921, 173, 979 — 982). — 
111 order to determine the effect of eaidi eou.stituent on tile hehavionr 
Ilf diiratumin under thermal treatment (cf. ihiS., 1919, 169, 508). 
the author has studied alloys of aluminium and copper, aluminium 
.and silicon, aluminium, silieon, ami eopjier, aluminium, magnesium, 
and silicon, ami quaternary alloy.s containing all four elements. 
•Measurements of hardnos.* have been made on annealed samples, 
and (III samples tempered at dillerent tenqieratiires, the measure- 
ments being made in the latter ease immediately after tempering 
and also after llie alloy had been kept for forty^eight hours at 20°. 
From tlie results of these mcasureiiieuls amf from micrographic 
examinations of the alloys it is shown that the simultaneous presence 
of sibcon, magnesium, and copper is jndispen-sable to obtain the 
interesting results given By temjiering high resistance aluminium 
alloys. ‘ W. G. 
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Soluhility Limits of Carbon in Ternary Steels. I. The 
System Chrominm-Iror\-Carbon. Karl Dakves (Z. anorg. 
Chem., 1921» 118, 55-r-66).— Experiment were made to determine 
the influence of chromium on the solubility of carbon in iron and 
to determine the position of the cortesponding solubility line in 
the ternary chromium-iron-carbon diagram. The solubility falls 
ofl rapidly at first as the chromium content increases, then more 
slowly, the general form of the curve being hyperbolic. Points 
on the curve were determined by observing what chromium content 
was necessary, with a* given carbon content, to cause the appear- 
ance of a eutectic in the structure of the metal. To make the hard 
alloys workable, for the preparation of polished surfaces, it was 
necessary to heat for several hours at 800 , just below the ricj 
point, by which treatment the solid solution was broken up and the 
metal softened. Etching was accomplish^ by electrolysis in 
ammonium persi^lphate solution. Tu eutectoid alloys, the ceraentito 
is practically unattacked by hot sodium picrate solution. (A>ld 
alkaline potassium ferricyanide tnrj^s the hard coTistituent of the 
eutectic brown to yellow, leaving the mixed crystals untouched. 
The solubility curve explains many of the known properties of 
chromium steels. The melting point of steel and the arrest points 
are little affected by chromium up to 10%. {Of. •/. Soc. Chem. 
Ind., 1922, IflA.l H, K. 

Solubility Limits of Carbon in Ternary Steels. II. The 
System Tungsten-Iron-Carbon. Karl Daeves (Z. anorg. 
Chem., 1921, 118, 67—74). — The effect of tungsten on the solu- 
bility of carbon in iron was studied in the same way as that of 
chromium (preceding abstract), and a solubility curve of similar 
form was obtained, separating eutectic from non-eutectic steels in 
the ternary diagram. Sudden changes in the physical propertie.'? 
of tungsten steels are correlated with changes of composition 
involving the passage from one side to the other of this limiting 
curve. The appearance bf so-called double carbides of iron and 
chromium or of iron and tungsten, observed by different workers, 
is attributed to the same cause. Small amounts of tungsten iti 
steel raise the melting point, but larger amo\int,s dopres.s it. 

E. H. R. 

The Colour oi Iron Alum. Jane Bonnell and Edo.^r 
Philip Pebman {T„ 1921, 119, 1994:— 1997). 

Complex Selenates. Jl'luts Meyer (Z. anorg. Chem., 

118, 1 — 47). — A large number of neiv complex selenates and 
incidentally some simpler compounds which have not hitherto 
been described, were prepared for comparison with the corre- 
sponding sulphate^. The new selenatea described belong to the 
chromi- and cobalti-series, and show the closest resemblance to 
the sulphates, differing from these occasionally only in their water 
of crystallisation. On accqpnt of the ease with which selenic acid 
is reduced, difficulties were at times encountered in the preparation 
vof certain of the compounds. 



INORGANIC CHEMISTRY. 


ii. 71 

[With Leonhahd Spbich.J — C hromiselenates. Violet chromic 
selenate, [Cr(H20)j]2(Se04)3,3(or 4)H20, forms a crystalline powder, 
readily soluble in water, from which it* is precipitated by alcohol 
or acetic acid. Its aqueou-s solution 'dissolves chromic hydroxide 
OTth formation of green basio salts. When the violet salt is heated 
in solution or in the solid state at 90“ it changes irreversibly into a 
green chromiselenate. The green salt prepared in the sohd state 
has the composition Cr2(SeO4)3,10H2O and dissolves very slowly 
in water, probably only after addition of water. The green 
salt may have a constitution of the type [Cr(Se04)(H20)s]2Se04. 
When a solution of the violet salt is boiled for some time, a green 
compound is formed which is precipitated by alcohol as a green 
oil and dries to an amorphous, green .solid. It is very soluble in 
water and gives no precipitate with barium salts or with ammonia. 
It is probably a triselenatochromic acid, [Cr(Se04)3]Hg. 

ChloroperUaquochmmiseUnate, [CrClCHgOlsJSeOj.SHgO, was pre- 
pared from chloropcntaquoduomichloride and sodfum selenate ; it 
forms a bright green powder very soluble in water and alcohol. 
.‘Vttempt.s to obtain other chloro-.selenate.s, corresponding with 
kno\yn chloro-sulphates, were not succcs.sful. 

Dichlorotelraquochromikexaquochromischnale, 

LCrC'l2(H20)4](Se04)2LCr(H20)4J, 

forms a green, cry.stallinc powder, readily soluble in water, slightly 
fo in alcohol. An attempt to prepare a eorres])onding double 
chromi-aluminium .selenate failed, although sulphates of the tvire 
ArCl2(H20)4]{iS04).2[M(H20)4], where AI=('r, Fe, Al, or V, were 
prepared by Werner and Huber (A., 1906, ii, 170). 

Hexamminechrommhnalf, [er(NH3)4]2(,Se04)„ wa.s prepared from 
the corresponding nitrate and selenic acid. It is precipitated from 
iiqueous solution by alcohol as a heavy, yellow, finely crystalline 
ponder. The salt is auiorjilious whilst the corres^xinding sulphate 
ha.s oHjO. 

Chloropeninmminechromuelenale. ICrChNHjljlSeOj, was pre- 
pared from purpureochromiehloride and ftlver selenate. It forms 
a heavy, red, ainorphou.s powder sparingly soluble in water. The 
nirrcsponding sulphate i.s inueh more soluble, and crystal Ifses 
ivilh I’Hjt). 

llrxaradHimidichrnmmhnal,-. |t •rfXlIj-t'O-NHj) J„{,Sc04)3, pre- 
|)arc<l from lu'.xaearbainideeliromichloride and Silver selenate, wa.s 
ubtaiiicd a.s a bright green, limly crystalline powder, morlerately 
.niliible ill waterf from which alcohol pi'ceipitates it. 

Trifthyh ntrliaminrchromisfU nate, [t> en3]j,(Se04)3, from the oorre- 
spoiiding eliloride and silver selenate, is a, reddish-vcllow , heavy, 
crystalline iiowder, soluble in water and precipitated by alcohol! 
when the dry .salt is heated at ltX)“, the colour changes to n'ddish- 
violet. 

Aliwiinium which has not before been described, form.s 

a white cry.stallinc powder, easily soluble in water and precipitated 
ty alcohol. It appears to contain le.ss than 1SH.,(), hut the analysis 
' 'J'^'tinguish betwerti 15 and lIlljO. 

Ivvith Haxns Moldknh.aoer.] — C omplex eohaltiselenates. The 
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complex cobaltiselenates prepared were confined to those containing 
only one cobalt complex .and to those with 6 , 5 , or 4 nioleonlee of 
ammonia or 4 molecules of pyridine. 

Bexammine{luteo)cobaltiseknate, [Co(NH3)5]2(Se04)3,5H20, corre- 
sponds in every respect with Inteocobhltisulphatc. 

Aquopenfamminecobaltisehnale, [Co(H20)(NH3)5]2(Se04)3,3H20, 
was prepared both from the con’esponding cobaltichloride and from 
aelenatopentamminecobaltiselenate. The salt is similar in physical 
and chemical properties to roseocobaltisulphate. 

Diaquotelranminecabaliiseknate, 

was prepared from carbonatotetramminecobaltisclcnate and solenic 


acid. It dissolves in water to a deep red solution from which 
alcohol precipitates it as a bright red, crystalline powder. It loses 
its water of crystallisation on exposure to air. 

Chloropentammimcohaltiselenate, [CoCl(NH,)5]Se04, was prepared 
from purpureocobaltichloride and silver selenatc; it corre,spond.s 
in its properties with purpiu-eocobaltisulpliate. 

Chloroaquoktramminea^Uichloride sdenate, 

ilCoCllHjOKNHjl.piljSeO^, 

w'as obtained when dichlofotetrammincobaltiohloride was treated 
with silver selenate, through hydration of one of the nuclear chlorine 
atoms. It forms a violet, crystalline powder, giving a violet 
aqueous solution. 

Nitrope.ntamminecobalimknale, [ColXOjKNHjljjSeOj, from the 
conesponding chloride and silver sclonato, forms bright yellow, 
microscopic ciystals, giving a yellowish-brown, aqueous solution! 
It forms a periodide, as does I he corresponding sulphate. 

SulphatoperUammiiHcoballiselennle, (Co(.'S04){NH3)5]2Se04,2H20. 
was prepared from the corresponding siilpliato-bromide and silver 
selenate. It is prccipit.itcd from aqueous solution by alcohol in 
rose-eoloured leallcts consisting of microscopic, rhombic tablets. 
The corresponding siiljiliatosulphate contains only 1 H,> 0 , 

Acid seleiialojjeiitamminecobaUistlenatp, 

[Co(Se()4){NH3)jlSe04H,2HjO, 

was prepared by treating chloropent.ammiiK-cobaltichloridc with 
concentrated selenie acid. From the diluted solution the. acid 
-salt crystallised in reddish-violet crystal .aggregates. It closely 
resembles the julirhato-sulphate and forms the starting material 
for the preparation of a series of sclcuatopcmtamminccobalti-salt^ 
including several of the following. 

N ormal sehnatopentavminembnitiselenale 

' . [Co(Sc04)(NH3)5]„(Sc04),’h„(», 

w^ obtained by treating the above acid selenate with alcoliol: 
it has a bnghter red colour than the acid salt, 

Selenai^entamminecoballtsulp/iale, [Co(.Se().)(NH,),l.SO, H.O. 
was obtained from^the .selenato-bromidc and silver selenate ' It is 
precipitated by alcohol from aqueous solution in liright red, lustrous 
taoiets. this salt is meUmeric with the almve sulphatopciil- 
ammmecoba tiselenate, but.the two arc not isomorplious, a,' tlir 
latter crystalhses with 2H2O, 

SelermlopentamminecobaUinilrate, [Co(Sc04)(NH3)5]N03, was pro- 
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pai^ from the above acid selenate and ammonium nitrate. It 
separates in well-formed, bright red, sparingly soluble crystals. 

Sehnatopentamminecobaltibromide, [Qi(Se04)(NH3)5]Br, was pre- 
pared from the above acid selenate and hydxobromio acid. It is 
thrown down by alcohol frtfm aqueous solution as a bluish-red 
precipitate. 

Sdenatopentamminecobaltihexachloroplalinate, 

[Co(Se04)(NH3)4]4PtCl„2H,0. 

forms lustrous, orange-red tablets, sparingly soluble in water. 

In the tetrammineoobalti-series only carbfinio acid of the bi- 
valent acids- could be introduced into the complex. With two 
univalent acid radicles, stereoisomerism becomes possible, and it 
was found po.ssiblo to prepare the 1 : ‘2- and 1 ; 6-dinitrotetrammine- 
oobaltisclenates. 

Carbonatotetramminecobaltiselenates, [Co(C03)(NH3)4]2Se04,3H20, 
is similar to the corresponding sulphate, crystallisipg in dark red 
leaflets which lose their water of crystallisation on exposure to air. 

Acid dichlorotetramminecobaUisehnate, [CoCl^fNHjljJSeOjH, crys- 
tallises in dark green, well-formed needles but is unstable and 
readily changes to the chloroaquotetrammine salt described above. 

Acid dicMorotetrapyridinecobaUiselenate, [CoCl3Py4]Se04H,2HjO, 
is more stable than the cliohlorotctrammine salt ; it crystallises in 
lustrous green leaflets. The salt corres|K)ml-i with the sulphate 
described by Werner and Feenstra (A., 1906, i, 450). 

1 : 2-DinitTotetramminecobaUiselenate, [Co(N'02)2(NH3)4l2Se04, was 
repared from flavocobaltinitrate (Jorgensen, A., i898, ii, 592) 
ml ammonium selenate; it forms dark brown crystals. 

1 : 6-Dinitroktranmincwballiselenale, stcrcoisomerio with the la.st, 
as prepared from croceocobaltichlorido (Jiirgensen, loc. cit.) and 
liver selenate ; it is precipitated from aqueous solution by alcohol 
n the form of minute, bright yellow crystals. 

The electrical conductivities of many of the above salts in aqueous 
olution were measured at 25“ and their magnitudes were found to 
igree with the constitutions ascribed to the different salts. 

E. H. R. 

The Green Colour of Tungsten Trioxide. J. A. M. vas 
I-IE-MPT (Z. ajiorg. (.’hem., 1921, 119, 310 — 312).— Tungsten trioiide 
L'cnerally has a yellow colour, but is sometimes green. A number 
uf explanations of this idicnonicnon have been offered, but it is 
now shown experimciilaily tliat the grvs^n colour is due to re- 
duction at ordinary temperatures by traces of organic matter to 
lower oxides. Provided the green oxide bus not been ignited, 
the yellow colour may be restored by heating it in a current of 
"■rygen. E. H. R. 

Chlorination by Mixed Carbon Monoxide and Chlorine. 
P P. Venable and D. H. Jackson (J. Elisha Miichell Sci. Eoc., 
19d0, 35, 87 — 89). — Chlorination is sucijessfuJly accomplished with 
J mixture of carbon monoiide and chlorine, containing the former 
h excess, in the following cases : zirconium dioxide at 480°, stannic 
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oxide at 400°, magnesium oxide at 475°, aluminium oxide at 450°, 
ferric oxide at 460°, ohroipic oxide at 625°, manganese dioxide at 
460°, uranoso-uranic .oxide at 500°. With chlorine in excess, the 
requisite temperature for zirconium dioxide is 425° and- for ferric 
oxide 370°. Chemical Abstracts. 

Antimonic Acid and the Use of Sodium Antimonate in 
Analysis. E. S. Tomula {Z. atiorg. Vhein., 1021, 118, 81 — 
92). — The constitution of antimonic acid and of the salts derived 
from it has never hdbn satisfactorily settled, and an attempt has 
now been made to solve the problem by the application of physico- 
chemical methods. The conductivity of the potassium salt was 
measured at 25° at dilutions from r=32 to 1024, and the basicity 
of the acid, by the Oswald- Walden rule, was found to be 1. This 
rules out the possibility that the salt is a pyroantimonatc, 
KjHjSbjO,, an^ .since it gives a solution having an acid reaction, 
it cannot be the metantimonate, KSbO^. It must therefore be 
the orthoantimonatc, KH^SbO^. Hydrogen-ion determinations in a 
l/1024A’-solution by the calorimetric method conlirmed this view. 
The dissociation constant at this dilution was found to be m— O’MT 
and the hydrogen-ion concentration t'ii = 10'**. The equivalent 
conductivity of the sodium salt was, on account of its low solu- 
bility, determined only at dilutions F=512 and 1024, and wa.s 
found to be of the same order as, although slightly lower than, that 
of the potassium salt. The hydrogen-ion concentration at F=1024 
was C'h= 10"*^, and it is concluded that the two salts have the same 
constitution. Delacroix (A., 1898, ii, 340; 1900, ii, 145) and 
kSenderens (A., 1890, ii, 557) both isolated a soluble and an insoluble 
form of antimonic acid, which they called ortho- and pyro-acids, 
but they differed as to which was which, t.’onductivity experi- 
ments on the potassium salts show that the soluble acid is the 
ortho-acid, whether prepared by .‘fenderens's or Delacroix's method. 
It is concluded, however, that a concentrated solution of antimonie 
acid is not a true solution but a supersaturated colloidal pseudo- 
solution, from which the acid soon separates in tho insoluble form. 

Determination-s were made at 18°, 2-7°, and of the solu- 

bility of sodium antimonate in water, iii aqueous sodium acelalc, 
and in aqucoqs lyethyl and ethyl alcohols. Expressed in mg. of 
NajOiSb^Oj.OHjO per lut) c.c. of solution, the solubility at 18 i.v 
in water 56-4, in equal voJumes of water and etlivl alcohol 01, and 
in 2-5% sodium acetate 3T. 

The following method is recommended for the estimation of 
antimony as sodium antimonate. The antimony must be in 
alkahne solution as sodium sulphantimonate, Xa-iSbSj, and mm-kt 
be free from potassium, wncc.in presence of (>o1a,s.sinjn salt.s pir- 
cipitation is incomplete. The solution is warmed at 80° anil 
stirmd while^ a solution of 30% hydrogen peroxide is run in dmp 
y BRtil vigorous evolution of oxygen commcnce.s, and it is 
toen boiled until all oxygeij evolution ceases. The alkaline solution 
n "'ith acetic acid until it*is acid to phciiolphthaleiii, 

but still weakly alkaline to litmus. It is stirred a further quarter 
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of an hour and then one-half its volume of 96% alcohol is added, 
after which stirring is continued for ten minutes. After twelve 
hours, the orystalUne sodium antimnnate is filtered, washed on 
the filter with a solution containing 3 grams of sodium acetate, 

3 grams of acetic acid, and *400 c.c. of ethyl alcohol per litre, and 
finally with 60% alcohol. The dried precipitate is separated from 
the filter-paper, which is burnt separately, is ignit^ for fifteen 
minutes in a porcelain crucible, and weighed as sodium metanti- 
monate, NaSbOj. Special directions are given for procedure 
when tin is present, as it is then necessary to redissolve and re- 
precipitate the sodium antimonate. [See also J. Soc, Chem. Ind., 
1922, 12a.] E. H. R. 

The Reaction Limit of Chemical .^ents on Copper-Gold 
Alloys and their Galvanic Tension. G.Iammann (Z.anorg.Chem., 
1921, 118, 48 — 54). — The reaction limit in diffesent copper-gold 
alloys is reached when the molecular fraction of gold present is 1/8, 

2 8, or 4, 8, according to the chemical reagent used. The reactivity 
of the mixed crystals may be regarded as due to the loosening of 
the copper atoms from their lattice combination by the chemical 
agent or, from another point of view, to the action of the chemical 
agent on copper atoms which have become detached from the 
lattice on account of their solution tension. From the latter point 
of view it was important to determine how the solution tension of 
the alloys varied with the composition. Measurements were made 
against a gold electrode in a number of electrolytes, and against 
silver with silver sulphate as electrolyte. The results showed that 
the limiting composition beyond which no copper ions appear in 
the solution and the, alloy behaves electrically as pure gold, is 
at 2 8 mol. fraction of gold. This method does not give such sharp 
limiting values as the chemical method, however, owing to the 
sensitiveness of the galvanic tension to impurities on the surface 
of the metal. The case of the cell silver [ saturated silver sulphate | 
coppcr-gold is si)CciaUy interesting, since, when the proportion of 
gold in the alloy docs not e.xccod 0T45 mol., .silver is vi.sihly precipi- 
tated and the raetal becomes negatively charged, whilst the alloys 
richer in gold do not precipitate silver and a5.sume a weak positive 
charge. This weak positive charge indicates a* superficial deposit 
of silver, so that the surface acts as a silver-gold alloy of corre- 
sponding composition. It is shown, from consideration of the 
mixed crystal lattice, that when 1 8 mol. of gold or less is present 
in the copper alloy, condition.s are favourable for the formation 
of silver crystals. It i.s suggested that those agents which find 
their active limit at 2, 8 inol. of gold, corresponding with the solution 
tension limit for copper ions, act first onthe copper ions in solution, 
hnt as soon as the osmotic pressure of the copper ions exceeds the 
solution tension, the agent attacks the mixed crystal surface. 

E. H. R. 

Ruthenium Tetroxide*. E. Kbauss (Z. anonj. Chtm., 1921, 
119, 217—220). — An a(iueous solution of ruthenium tetroxide has 
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apparently a weak aoid reaction, aithor^h this is difficult to demon* 
strate on account of the rapid decomposition of dyes by the solution. 
The solution behaves ‘as an oloctrolyte, and is decomp^ed by the 
current with formation of a green colour. With alkali hydroxides 
it forms salts, but only the ammonium salt could be obtained in 
the pure state. It was prepared by adding concentrated ammonia 
to a concentrated solution of ruthenium tetroxide in water until 
the colour changed from yellow to greyish-brown. By evaporating, 
a salt of the composition (NH^lgRuOg was obtained. Under certain 
conditions, which coflJd not be accurately determined, a mono* 
and a di-hydrate of this salt were obtained. In the preparation 
of ruthenium tetroxide, besides the yellow compound, a brownish- 
red substance was observed, less soluble in water than the tetroxide. 
This has not been identified. Ruthenium tetroxide can be estim- 
ated by distilling it in a current of dry air at 15* into a specially 
constructed weighed flask, dissolving in a little water, reducing 
with alcohol, evaporating with dilute hydrochloric acid, igniting 
in a stream of hydrogen, and weighing the ruthenium. E. H. R. 


Mineralogical Chemistry. 


Native Antimony from Kem County, California. C. H. 

Behrk, jun. {Amer. J . 5ci., 1921, [v], 2, 330— 333).~A statement 
of the results of an examination of nodular masses of antimony 
tvith a crust of oxidation products. L. J. S. 

Identity of Flagstaffite with Terpin Hydrate. F. X. GriU) 
{Amer. Min., 1921, 6, 133 — 135). — A comparison of the crystal 
constants of flagstaffite (A., 1921, ii, 51) with those of terpin hydrate 
the identity of these ; and this i.s confirnnccl by comparative 
tests made on the natural and artificial materials. Variable results 
for the m. p. are obtained, owing to loss of water before melting. 
When heated very slowly the crystals soften at about 100®, and 
finally melt n€hr •116'’. Anhydrous terpin from flagstaffitc ha.s 
m. p. 105®. The terpin hydrate formula, CjoHgo^g.HgO, is adopted, 
smee the material analysed had been partly clchydratcd bv 
remaining over sulphuric acid. ' L. J. S. * 


Hydroxides. Karl Wii.lmann [Ctnir. 
Jum., 1921, 673 — 678). — A review is given of the colloidal and 
crystalime forms of iron hydroxides. The scaly fRubingUmmer) 
jlv (Samtblende or needle-iron -ore) forms of goethite 

f ^ <^tical characters and are regarded as dimorphous forms 
^ New analyses of Kubinglimmer from the Eleonore 

mme near Giessen gave ^6203 89-90,^ H^O 10-77= 100-67, and 


Fe^Og 8811, HgO 11-97- 


100 08, agreeing with this formula. 

L. J. S. 
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Curite, a New Radioactive Mineral. Alfred Schoep 
{Compt. rend., 1921, 173, 1188 — 1187).— The new mineral is found 
at KmoIo, Katanga, Belgian Congo, as translucent, reddish-brown, 
acioular crystals on torbemite or at compact or earthy masses, 
and consists of minute needles with straight optical extinction. 
It is readily soluble in cold nitric acid and in hot hydrochloric acid ; 
when heated, it turns dark brown. Analysis gives the formula 
Pb0,5tJ03,4H20. 

PbO. UO,. H,0. Fe,0,. Total. tl" 

21-32 74-22 4-00 0-17 * 99-71 7-192 

L. J. S. 


Analytleal Chemistry. 


The Conditions for the Maximum Precipitation of an 
Amphoteric Electrolyte. Ada Prixs Ifihem. Weekblad, 1921, 
18, 657 — 658). — The minimum solubihty occurs at a definite 
hydroxyl-ion concentration depending for each amphoteric electro- 
lyte on its solubility product as base and as acid . The concentrations 
of the positive and negative ions are inversely proportional to their 
charges. S. I. L. 

Use of Csesinm Chloride in Microchemistry. Enrique 
Herkebo Ducloux (Anal. A-soc. Qxilm. Argentina, 1921, 9, 215 — 
227).— Casium chloride may be used as a reagent in micro- 
chemistry by reason of the well-defined double chlorides which it 
iormn with different metals. Cry.stallographic descriptions, with 
photomicrographs, are given of the double salts thus formed with 
silver, mercury, lead, platinum, gold, palladium, arsenic, antimony, 
cadmium, tin, copper, aluminium, iron, zinc, nickel, cobalt, man- 
ganese, calcium, magnesium, thallium, cerium, and indium. 

G. W. R. 

Use of the Zeiss Water Interferometer’ (PTayleigh-LOwe) 
for the Analysis of Non-atpieous Solutions. Ernst Cohen 
and H. R. Bruins (Proc. K. Akad. Wetexisch. Amsterdam, 1921, 
24, 114 — 122). — A description of the Rayleigh-Lowe water inter- 
ferometer and the metliod of u.se for estimating the concentration 
of aqueous solutioim are given. The accuracy obtainable with this 
instrument is about 99-9998”o for aquepua solutions. 'To use this 
instrument for non-nqueous solutions greater precautions in the 
fixing of the temperature are required. The thermostat liquid 
should also be chosen so as to have a refractive index of the same 
order as that of the solvent used. When these precautions are 
taken an accuracy equal to that obtained for water solutions may 
lie obtained with solutions in organic solvents. J. F. S. 
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A Buffer Solution for Colorimetric Comparison. T. C. 

McIlvaihe (J. Biol. Ckem., 1921, 49, 183 — 186). — The author 
covers the whole range from Pn 2'2 to Ph 8’0 by mining two solu- 
tions only, viz. a 0'2ilf-di3odiHm phosphate solution with 0‘lJl/-citric 
acid. A table to obtain any desired P\, is given and also a graph. 

G. B. 

A SimpliBed Form of Apparatus for Air Analysis. Charles 
Claude Guthrie {J. Biol. Chem., 1921, 48, 365 — 371). — The 
apparatus, which is i^ustrated in the original, “ differs from the 
well known forms in dimensions rather than in principles or in 
design.” E. S. 

Estimation of the Gases of the Blood. Donald D. Van 
Slyke and William C. Stadie [J. Biol. Chem., 1921, 49, 1- — 42). — 
Improvements in the technique of using the apparatus previously 
described for the extraction from the blood and measuring of the 
carbon dioxide ^A., 1917, ii, 422 — 423), oxygen (A., 1918, ii, 82), 
and carbon monoxide (A., 1920, ii, .53). All the gases can now be 
estimated in 1 o.o. of blood by a modified form of the original 
apparatus with narrow measuring tube enclosed in a water-jacket. 
In the oxygen estimation, the blood is now laked with water, and 
the amount of ferricyanldo has been greatly reduced; the results 
are about S% higher than those obtained by Haldane’s method. 
Particularly in the case of the carbon dioxide estimation, the errors 
are fully analysed, and examples of calculations are given. 

G. B 

Mechanical Shaker and other Devices for Use witli the 
Van Slyke Blood Gas Apparatus. Willum C. Stadie (J. Biol. 
Chem., 1921, 49, 43 — 40; cf. preceding abstract). — A motor- 
driven shaker, a levelling scale, and tonometer rotator are de- 
scribed with the help of figures. G. B. 

Estimation of Chlorine in Benzaldehyde. Sciiimmel & Co. 
(Ber. Schimmel Js Co., 1921, 56 — 61; from Chem.. Zentr., 1921, 
iv, 771). — Benzaldehyde is burnt in a small lamp so constructed 
that the amount of liquid burnt may be found by weighing at 
the beginning and end of the experiment. The products of com- 
bustion are parsed through two U-tubes containing glass beads 
moistened with 0*02A’-potassium hydroxide solution, foaming 
being prevented by the use of a few drops of petroleum. The 
washings from the absorption apparatus are united and, after 
addition of an equivalent amount of 0 02-V-sulphurie acid, con- 
centrated in a closed flask. The solution is then made alkaline 
to phenolphthalein and the colour discharged by one or two drops 
of 0-02V-sulphuric acid, five.drops of 10% potassium chromate 
solution are added, and the chlorine is estimated in the usual wav 
with 0 02 A'-silver nitrate solution. G, W. B. 

Action of Potassium Ferrocyanids on Silver Haloids. 
G. B. Bonino [Gazzetta, 19^1, 51, ii, 26i — 265). — Potassium ferro- 
cyanide does not appear to interact with silver bromide or iodide. 
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but with the chloride it reacts according to the equation : 3AgCl+ 
K4Fe(CN)6=Ag3KFe(CN)Q+3KCl. Thq chlorine ion may there 
fore be estimated in presence of the^ iodine, ion by precipitating 
and washing the mixed silver haloids, treating the latter with a 
known volume of 0*liV-potaAsium ferrocyanide solution, removing 
the insoluble silver potassium ferrocyanide by filtration, and 
determining the amount of the residual potassium ferrocyanide 
by titration with standard |>crmanganate solution. The reaction 
lias not yet been studied quantitatively in presence of bromides. 

T. H. P. 

Estimation of Small Quantities of Bromides and Chlorides 
in Iodides. I. M. Kolthoff {Pharm. Weekhlud, 1921, 68, 
1568 — 1569). — The iodide in solution is treated with excess of 
sodium nitrite in pre.sence of sulphuric acid. After filtering and 
boiling, to remove iodine and excess of nitrous acid, chlorides and 
bromides are estimated by Volhard’s method. 'The method is 
quantitative, but docs not distinguish between chlorides and 
bromides. S. I. L. 

Bromine Normally Present in Animal Tissues. A. 

Damiens {Bull. Sci. Pharmacol., 1921, 28, 85 — 93; from Chern. 
Zentr., 1921, iv, 847). — Thirty grams of finely-divided tissue are 
extracted by heating with dilute pota.s.sium hydroxide solution. 
The dried re.sidue is incinerated with a mixture of potassium nitrate 
iiiul sodium carbonate, and the ash dissolved in water. Iodine is 
estimated in -a portion of the .solution as follows: the silver 
lialoid precipitate, obtained by addition of silver nitrate solution 
in the presence of nitric acid, i.s sii.spended in water and a stream 
(if chlorine i.s passed, first in the cold and then in the presence of 
1 c.c. of sulphuric acid with warming. Air is passed through and 
the preeijiitatc removed by centrifuging. The iodine is then 
estimated by a colorimetric inethod. Another portion of the 
solution is precipitated with .silvju- nitrate and nitric acid. The 
precipitate is removed and the filtrate is treated with zinc and 
sulphuric acid. WIjcii loss than a milligram of iodine is present, 
bruiiiine may be estimated colorimetrically in the filtrate. In 
the presence of larger amounts of iodine, the filtrate, after the 
reduction of the .silver haloid jmx-ipitate, neutralised with 
aramonia, diluted to 40 c.e. and after addition of 1 gram of iron 
ammonium sulphate, concentrated to 10 c.c. Bromine may then 
be e.stirnated as before (of. A., 1921, i. 476). O. W. R. 

Estimation of Sulphur in P 3 rrit 6 s. L. Gad.ms (.4?on ( him. 
Analyt., 1921, 3, 330 — 335). — A critical review of Lunge s method 
and certain suggested modifications. • For accurate work, the 
original method without alteration is to be preferred, care being 
taken to adhere strictly to all details of the operatinns. A varia- 
tion of this method, in wliicli the insoluble gangiie is not filtered 
off before the precipitation of the iron vilh ammonia, is not recom- 
mended, as this gangue cotjtains substances such as the sulphates 
of barium, strontium, calcium, and lead which may be partly 
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dissolved by ammonia and reprecipitated on subsequent acidifica- 
tion and addition of barqim chloride. A second modification of 
Lunge’s procedure, which obviates the washing of the gangne, 
consists in making up the solution in aqua regia to 100 c.c., filtering 
off 50 C.C., and proceeding with tlfia aliquot portion as in the 
original method. This is free from serious objection provided 
the insoluble residue is comparatively small in amount. Finally, 
a rapid control method, not suitable for accurate work, consists 
in diluting the original solution to about 80tl c.c., adding ammonia 
directly to this, digesting for two hours at a moderate temperature, 
cooling, making up the volume to 1000 c.c., and filtering off 500 c.c. 
in which sulphate is estimated in the usual way. G. F, M. 

Volumetric Estimation of Sulphide by Oxidation to 
Sulphate. H. H. Willakd and \V. E. Cake [J. Amer. Chtm. 
Soc., 1921, 43, 1610 — IBH). — Sulphide is rapidly and quantitatively 
oxidised to sulphate by an excess of hypohromite in 2’5]V-sodium 
hydroxide or by hypochlorite in 4-V-sodium hydroxide. The 
excess of oxidising agent is determined iodometrically. The 
method gives accurate results for the estimation of sulphur in 
steels and in sulphides if care is taken to exclude all other reducing 
agents. In the case of steels, the method is used as follows ; 
5 grams of steel arc placed in a flask, througli whicli hydrogen may 
be passed, which is connected with a 10-hulb tube for absorbing the 
hydrogen sulphide. Air is removed from the apparatus by hydro- 
gen and 100 c.c. of hydrochloric acid (d IT) are added. After the 
reaction has moderated, the solution is heated just to boiling for 
five minutes after the steel has dissolved. The solution in the 
absorption tube should contain C — 7 grams of sodium liydroxide 
in 60 c.c. of solution. The contents of the l>\ilbs are washed with 
as little water as po.ssible into a fla.sk containing 10 c.c. of 0-3.Y- 
hypobromite solution and kept for tbree or four minutes, then 2 or 
3 grams of potassium iodide are added, and the solution is diluted 
to 160 c.c. It is then exactly neutralised with concentrated 
hydrochloric acid and 5 c.c. excess added and titrated with OTY- 
sodium thiosulphate. If hypochlorite has been used instead of 
hypohromite, more sodium hydroxide must be used. Sulphide.s 
which are soluble^n hydrochloric acid are estimated in the same 
way as steels. Insoluble sulphides are ignited with powdered iron 
in an atmosphere of hydrogen or carbon dioxide, thus producing 
ferrous sulphide. The estimation is then carried to completion as 
above. The error of the method is about 0T“j,. J. F. S. 

Estimation of Sulphurous Acid. Victor CorrF.TTi {Ann. 
Gkim. Analyt., 1921, 3, 827— .330). — The gravimetric methiKl of 
Haas tor the estimation of sulphurous acid, which consists in 
expe^ng the sulphur dioxide from the solution under c.xamination 
by distillation in an atmosphere of carbon dioxide, absorbing the 
gM in a solution of iodinij, and weighing the rc.sulting sulphuric 
acid as barium sulphate, gives accurafe results volumetrically if 
means are taken to prevent loss of iodine by volatilisation in the 
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current of carbon dioxide. For this purpose, an apparatus is 
described consisting essentially of a SCKJ o.o. flask to contain the 
iodine solution, to the bottom of which extends the gas delivery 
tube from the distillation flask. Surmounting the flask is a 
spherical absorption vessel containing iV/lO-thiosulphate solution, 
through which the carbon dioxide and iodine vapours leaving the 
flask must pass. When distillation is complete, the thiosulphate 
solution containing all the volatilised iodine is allowed to run 
back into the flask and the excc-ss of iodine in the latter is titrated 
back with standard thiosulphate solution. G. F. M. 

The Estimation of Sulphates by means of a SusMnsion 
of Barium Chromate. I. M. Kolthoff (Eec. irav. chim. 
1921, 40, 686 — 699; cf. Andrews, A., 1890, 414). — Although it 
would appear on theoretical grounds that an estimation of sulphate 
by means of barium chromate was not practicable, the method 
is valid, since the reaction BaSO.+CrOj” — ’BaCrO.+SO." 
proceeds very slowly from left to right. The solution, acidified 
with hydrochloric acid, should be heated during neutralisation 
with ammonia to avoid the loss of chromic acid which accompanies 
the precipitation of barium chromate at ordinary temperatures, 
and, having regard to the hydrolysis of ammonium chromate, a 
slight excess of ammonia should bo added. Barium chromate is 
adsorbed by ferric, aluminium, and zinc hydroxides, so that when 
these metals are present the method gives results which are too 
Inw, but trustworthy results can bo obtained when ions which 
iilTect the reacting substances are absent. In presence of calcium, 
file results are too low, the error becoming smaller with increasing 
acidity of the solution and decreasing concentration of calcium. 
Practical details are given. H. J. E. 

Catalytic Action of Copper in the Oxidation of Ammonia 
by means of Persulphate. G. Scagluuixi and G. Torelli 
(Gazzdta, 1921, 51, ii, 277 — 280). — Quantitative investigation of 
the oxidation of ammonia by means of either potassium or ammo- 
mum persulphate in presence of copper sulphate shows that the 
oxygen of the persulphate first oxidises the ammonia to nitrous 
acid, which is converted into ammonium nitrite, this being decom- 
iwsed, with liberation of nitrogen, by the heat devefopod : 2NH,+ 

303=2HXO^-f2H,O, 2X-H3+2HXOj=2NH,-NOj, and 2NH,-X0o 

— 4 H 2 O+ 2 X 2 , The catalytic effect of copper salts appears to 
be due to oxidation of the copjxir to a more highly oxidised com- 
pound, w hich passes on its surplus o.xygcn to the ammonia. 

The estimation of persulphate by means of ferrous salts may 
be replaced advantageously by the folbwing method, in which 
use is made of a .Schultze and Tiemann's apparatus furnished 
with a mercury valve (2. anal. Chtm., 1870, 9, 401 : Ber., 1873, 
6, 1041) : 40 c.c. of water and 0*4 — 0'6 gram of copper sulphate are 
boiled in the flask for about ten minutes, the caoutchouc tube being 
then clipped and the boiliflg continued for five minutes to expel 
the air. The apparatus is allowed to cool, the mercury rising in 
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the barometer tube and a I’aeuum becoming established in the 
flask. A known volume^ of the persulphate solution and after- 
wards about 100 c,c. of ammonia solution are drawn into the 
cold flask through the clipped tube, the flask being then heated 
and the evolved gas collected ov^ water and measured. The 
results obtained in this way agree exactly with those yielded by 
the ferrous sulphate method. T. H. P. 

[Method for the Estimation of Tri-, Tetra-, and Fenta- 
thionates present .together in Solution with Sulphite, Thio- 
sulphate, and Sulphate.] E. H. Riesenfeld and G. W. Felh 
{Z. anorg. Chem., 119, 225 — 270). See this vol., ii, 45. 

The Accuracy of Dumas's Method for the Estimation of 
Nitrogen in the Cases of Substances rich in Nitrogen. Brest 
Mohr {Ber., 1921, 54, [B], 2758 — 2767). — A mathematical treat- 
ment of the influence of the errors in measuring weight of substance, 
volume of nitrogen, temperature and pressure on the accuracy of 
the process. 

The usual procedure of estimating the volume accurately to 
within 0 05 or OT c.c., and the temperature and pressure to degrees 
Centigrade and millimetres of mercury is sufficient for substances 
containing 20 — 2,5% of nitrogen, but involve.s considerable error 
when more than this amount is pre.sent. Tlie errors due to 
inaccurate reading of pressure and temperature cannot be minimised 
by increasing the weight of substance taken. On the other hand, 
the errors due to volume and weight of substance become con- 
siderable when a small quantity of substance is taken and can be 
diminished by increasing the amount. The practice of using sm-rU 
weights of material when dealing with substances rich in nitrogen 
by Dumas's method is to be deprecated; Progl'-s method .should 
be used in preference. The error involved in fhe measurement of 
pressure does not depend to an appreciable extent on whether 
the gas is moist or dry (above 50% potassium hydroxide solution), 
but the error involved in measurement of temperature is lower in 
the latter case. In spite of this fact, the measurement is generally 
raade in preference over water by rea.son of the customary large 
diameter of the Sohiff’s nitrometer and the formation of foam ovei- 
the potassium, hyfiroxide solution. 

A simple and accurate method of calculation is as follows. The 
temperature is first brouglit to whole degrees by addition or 
subtraction of x” in the direction of .smallest' change and the 
pressure is then changed by 3.r mm, in the same sense as the 
alteration of temperature, 

A plea is entered for the more uniform recording of analytical 
data in the literature and more precise .statement of the exact 
condition of the flitrogen with respect to moisture as also for the 
reduction of pressures to 0°. H \y 

Nitrogen Method and its Modifications. 

eioi Off. Agric. Chem., 1921, 

o, 108 142).— Investigations are described into the most suitable 
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appara-tus and method for the nitrogen estimation, with particular 
reference to the case of cotton-seed mefl as presenting special 
difficulty. The moat suitable type of bulb-t/ap for use in the 
distillation -is the one in which both inlet and outlet tubes enter 
the bulb and are bent in opposite directions. It is advisable, 
although not absolutely necessary, to have enough acid in the 
receiver to neutralise all the ammonia distilled. Practically all 
the ammonia appears in the first 75 c.c. of the distillate, and all 
ia in the first 100 c.c. During the initial digestion of the material 
with acid, the flame should never touch the naak above the surface 
of the liquid; the fiask should be protected by a ring of a-sbesto.s. 
'I'he volume of the digesting liquid should at no time he less than 
10 c.c. If mercury is used to aid the digestion there is a loss of 
from 2 to 15% of ammonia UJiless enough potassium sulphide is 
added to precipitate all the mercury before distillation. The use 
of copper sulphate daring digestion does not necessitate the sub- 
sequent addition of potassium sulphide. The use of perman- 
ganate is unnecessary. Digestion with sulphuric acid alone 
never gives maximum results. Mercury give.s a much more rapid 
digestion than copper salts, and potassium sulphate is more 
efficient than sodium sulphate. The most rapid and efficient 
digestion is given by the use of 0*7 gram of mercuric oxide and 
10 grams of potassium sulphate. In this way, the liquid becomes 
clear in one to one and a half hours and further heating for three 
hours completes the digestion. The amount of copi>er used in 
the digestion has little eSect on the result. A 2 gram sample of 
cotton-seed meal and similar substances is preferable. Digestion 
should not be carried out in an atmosphere containing nitrous 
fumes. Xitrates in the digestion mixture are not- only entirely 
lost, but they also bring abfuit a considerable redviction in the 
amount of ammonia rccovcml. A. G. P. 

Modification in the Kossel-Neumann Method for the 
Estimation of Phosphorus in Organic Substances. Mario 

Mancini { Biockem , ter, sper., 1921, 8, i — 7; cf. Falk and 
Sugiura, A., 1915, ii, 577). — Or.im of the sub.'stance is heated 
in a 200 c.c. Kjeldahl flask witli 0— S c.c. of sulphuric acid 
Id 1*184), the boiling being continued for one hour. Nitric acid 
[ii 1'4) having been carefully added drop by dro*p, toiling is con- 
tinued until the evolution of oxides of nitrogen ceases. The opera- 
tion is repeated four or five times. The clear, light yellow liquid 
is waslied into a beaker with hot water, and aimnonium liydroxide 
solution is added in alight exce.sa, followed by 30 — 40 c.c. of 40°o 
immonium nitrate solution and 20 c.c, of 2.5^'^ nitric acid. The 
liquid is mi.xed, at 100^ with 120 — KO c.o» of a boiling 3''^ solution 
of ammonium molybdate. After b<'ing kept for at lea.‘st two hours, 
it is filtered and the precipitate wa.shed witli a hot solution 
containing 50 c.c. of nitric acid ami 50 grams of ammonium nitrate 
per litre. Hot 25% ammonium hydipxide solution is poured 
over the filter, which is washed with hot water until the washings 
give no reaction with Nessler’s reagent. To the filtrate is added 
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60 0 . 0 . of ammoiiiacal “ magnesia mixture,” and, after being kept 
for twenty-four hours, ,the precipitate is filtered, washed, and 
ignited in the usual jnanner. Chemical Abstracts. 

The Composition and Preparation of a Neutral Solution 
of Ammonium Citrate. C. S. Robikson (J . Assoc. Off. Agric. 
Chem., 1921, 5, 93 — 97). — To overcome the confusion attached 
to the term “ neutral ammonium citrate solution,” it is recom- 
mended that such a solution should be one showing a pu value 
of 7 0. The solutiqn contains 45-33 grams of ammonia and 172-00 
grams of anhydrous citric acid per litre at 20® and has d 1-09. 
To prepare a litre of solution 172 00 grams of anhydrous citric 
acid are dissolved in 700 c.o. of water, nearly neutralised, cooled, 
and made up to a convenient volume, maintaining the density 
above 109. Of this, 5 e.c. are diluled to about 20 c.c., and 
standard ammonia solution is added until the colour produced 
-with phenol-red indicator matches that produced with the same 
quantity of indicator by an equal volume of neutral standard 
phosphate solution (50 c.c. of Jlf /0-dihydrogen potassium phosphate 
-f- 29-63 c.c. of Mj5 sodium hydroxide in 200 c.c.). The oaloidated 
amount of ammonia is then added to the bulk of the solution. 

A, G. P. 

A Modified Method for the Estimation of Phosphoric Acid. 

A. W. Cl.ahk and R. F. Keeler {J. Assoe. Off. Agric. Chem., 1921, 
5, 103 — 105). — Two grams of the sample are dissolved in 30 c.c. 
of concentrated nitric acid and 10 c.c. of hydrochloric acid. The 
solution is diluted to 200 c.c. and filtered through a dry filter. 
A portion eq-uivalent to about 0-2,5 gram is neutralised with 
ammonia and acidified with nitric acid. Fifty c.c. of 20% ammon- 
ium nitrate solution arc added and then sufficient ammonium 
molybdate solution. After remaining over-night, the precipitate 
is collected on a Gooch cmcible, wa,shed eight times -with 2% 
nitric acid (12 — 13 c.c. each time), then tivice with cold water, 
and dried for two hours at 120®. Precipitation in the cold and 
drying at 120° give a less variable precipitate than the usual 
method. The conversion factor of ammonium phosphomolybdate 
to phosphoric acid is 0 03723. A. G. P. 

Nephelometric Method for the Estimation of Phosphoric 
Acid and its Compounds in Small Quantities of Blood. 

W. R. Bloor (Bull. Soc. Chim. Biol., 1921, 3, 451— 475).— A 
detailed description of the author's adaptation (A., 1918, ii, 4.52) 
of Kober and Kgerer’s method (A., 1915, ii, 794). E. S. 

Toxicology of Arsenic. X. Tarcoi [Boll. Chim. Farm., 
— o76). — llfac Bcsults of experiments with rabbits 
and guinea-pigs ^show that arsenic, either organically combined 
or mixed mechanically with organic matter, always yields gases 
containing arsenic when putrefaction occurs. Such evolution of 
gas may occur quickly apd must be home in mind in cases of 
suspected arsenical poisoning. In the pfltrefaction of animal matter, 
the mechanism by which gaseous arsenic compounds are formed 
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ia more complicated than the action of the “ arsenic moulds ” 
ainre such gases are not formed in the initial stages of the putre- 
faction where acrobiosis appears to predominate, and since also 
the gases contam not only alkylarsines but hydrogen arsenide as 
’ T. H, P. 

-nie Use of Silica Crucibles for the Estimation of Potassium 
^ C. Reeder (Soil Sci., 1921, 12, 

419— 4d2) --Por the estimation of potassium in soils by the 
fusion method, sibca crucibles may be used instead of platinum 
provided ^at certam bmits of temperature are observed, Tci 
ensure perfect fusion, the muffle must reach a temperature of 
812 , and to avoid loss of potassium by volatilisation the tem- 
perato nmst not exceed 855“. Por this purpose an electricaUy 
heated muffle is preferable. An electrical arrangement for heating 
a sihca crucible of the J. L,. Smith type, 10 cm, long, 2 cm. in 
diameter at the top and 1-8 cm. at the bottom is flescribed and 
IS very satisfactory for this type of work. W G 

Detrction of Magnesium in Presence of Manganese and 
i'URGOTTi (Gazzetta, 1921, 51, ii, 265— 
:b6). In presence of phosphoric acid, manganese i.s precipitated 
almost completely as tertiary manganous phosphate, even from 
sulutioits fontamiiig large proportions of ammoiiiuin chloride- 
the precipitate undergoes gradual or, in the hot, rapid trans- 
formation mto pale pink crystals of manganoirs ammonium 
jihosphate, analogous m coiiniosition and jiropeities to magnesium 
ammoiuum phosjihate. The formation of this manganese pre- 
cipitate and lienee the danger of mistaking it for the magnesium 
preoipitate may be avoided by treating the li vdrochloric acid 
solution, not only with ammonia solution to ri-iiiove the kations 
accompanying magno.sium, but also at the same time avith 
ammonium su pliide, which eliminates the whole of the iiiaiigaiiese 
ais sulphide , the filtrate is then tested for niagncsiuLii. 

If the metals of the third group are iirecipitated in the usual 
«ay with ammonia solution, manganese phos])hatc is precipitated 
ra considerable quantity in addition to certain amounts of calcium 
barium, and strontium plmsphate.s, a little manganese and much 
(anium, barn™, and strontium jia.ssing into siolution. Similar 
M'liaviour IS shown by a mixture of magnesium pliosphate with a 
iiuiigancse salt, but less magnesium g,K?s into solution and still 
less manganese 1.S prc-cipitated as phosphate. If the quantity of 
manganese salt is very considerably greater than that of the calcium 
sjrontium pli„.sphates, the equilibrium, CaJPG,),-,- 

a displaced towards the 

nght hand side and the calcium, bafiuiii,*and strontium pass into 
lolution almost completely. -p jj p 

Apparatus lor the Gasometric Estimation of Zinc in Zinc 
itowder. Edgar Beyke (Anv. Vhim.,Analyt.. 1921, 3, 360).— 
e apparatus consists of S ga.s burette, the upper part of which 
«iow the glass stop-cock is expanded into a bulb of 300 c.c. 
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capacity, and the lower part is graduated in 0*5 c.c. from 300 c.c. 
to 375 c.c. The lower »end of the burette is connected with a 
rubber tube to a bulb for adjusting the liquid level and gas pressure 
in the burette, and the upper end is connected through a small 
refrigerating spiral to a Koninck aj^paratus which is charged with 
the zinc dust under examination, and a mineral acid. In a simpler 
form of apparatus the latter is replaced by an ordinary flask con- 
nected bv means of a glass tube with the stop-cock of the burette. 

^ G. M. 

The Direct lodometric Estimation of Lead Peroxide. 

Samuel Glasstonb (T., 1921, 119, 1997 — 2001). 

A Very Sensitive Reagmit for Copper ; the Kastle-Meyer 
Reagent. Pierre Thomas and Georges Carpbntijsr {Compt. 
rmd., 1921, 173, 1082 — 1085). — The Kastle-Meyer reagent, which 
is a 2% solution of phenolphthalein in 20% potassium hydroxide 
solution decolorised by boiling with zinc powder, gives a pink 
coloration with copper salts and is capable of detecting 1 part of 
copper in 100,000,000 parts of water. Four drops of the reagent 
are added to 10 c.c. of the solution to be tested and then one drop 
of hydrogen peroxide (o — 6 vols.). W. G. 

The lodometric Estimation of Copper and Arsenic present 
toother, especially in Paris and Schwemfdrth Green. 

1. M. KoLTHOfF and G. J. Cbemer {Pkarm. Wukblad, 1921, 58, 
1620 — 1624). — Arsenic trioxide can be estimated by means of 
iodine if the cupric-ion concentration is very much reduced, 
which can be effected by addition of excess of p>TOpho8phate 
or tartrate, ^vith which the copper forms complex salts. 0'6 — 
0'8 Gram of the pigment is boiled witli 25 c.c. of water und 5 grams 
of sodium pyrophosphate to a clear solution. After cooling, 
iV'/lO-iodine solution is added until the deep blue solution becomes 
green; the end-point is very sharp. The iodine required is 
equivalent to the arsenious oxide present. Ten c.c. of 4A^-8ul- 
phuric acid and 2 grams of potassium iodide arc then added, and 
after ten minutes the iodiuc liberated by reduction of the cupric 
compound is titrated with .Y/lO-tbiosulphate, stareli being added 
towards the end. 

The results wftre checked by analysis of the pigments by the 
standard Lunge-Berl method. This method was foiuid unsatis- 
factory for copper, the results being alway.s high. Addition of 
hydrazine sulphate before the sodium hydroxide reduces the copper 
compound, the element being precipitated and weighed as metal ; 
this modification is much more accurate than the accepted method. 

The iodine titration rapid and simple, and gives accurate 
results for both elements. S. 1. L. 

Separation and Estimation of Copper, Lead, Antimony^ 
and Tin. Analysis of Wliite IVIetals, A. Kliko and A. 
Lassieur {Compt. rend., J921, 173, 1081— 1082).— 0*5 — 1*0 Gram 
of the alloy -is dissolved in 10 c.c, (ft hydrochloric acid in the 
presence of potassium chlorate. The solution is diluted to 100 c.c., 
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and neutralised with sodium hydroxide. Any precipitate formed 
is redissolved by the addition of 4 — 5 grwns of tartaric acid. The 
liquid is transferred to a conical flask coated inside with wax, 
and to it are added 10 c.c. of concentrated hydrofluoric acid and 
then, after half an hour, 10 'grams of sodium acetate, 1 c.c. of 
glacial acetic acid and water to bring the volume to 300 c.c. A 
white precipitate of lead fluoride is formed, but to the liquid 20 c.c. 
of a 10% solution of sodium sulphide are added and after a time 
the precipitate of the sulphides of copper, lead, and antimony Is 
Altered off. In the filtrate the tin may he estimated either by 
precipitation with cupferron (cf. A., 1920, ii, 452), or eleotrolytically 
after decomposition of the complex fluoro-compound by the 
addition of boric acid and redissolving the tin sulphide by boiling 
with hydrogen peroxide. The precipitate of the mixed sulphides 
is extracted with 80 c.c. of sodium sulphide solution {d 1T4) and 
the antimony estimated eleotrolytically in the extract after the 
addition of potassium cyanide. The copper and lead sulphides 
are dissolved in nitric acid and the two metals estimated simul- 
taneously by electrolysis. W. G. 

Estimation of Mercury in the Mercurial Fills of the [French] 
Codex. Maurice Francois {J. Pfuimi. Ckim., 1921, 24, 369—379 ; 
Ann, FaUif., 1921, 14, 340--347).--The pills are heated with 
concentrated nitric acid for two hours on a water-bath, and after 
a further two hours the solution is filtered, and the destruction 
uf the organic matter j.s completed by adding a small quantity of 
a 10% solution of bromine. After ten minutes the liquid is 
rendered strongly alkaline with sodium hydroxide and after adding 
potassium iodide the mercury is precipitated in the form of a grey 
]) 0 wdcr by means of formaMcJiyde solution. After two hours the 
.supernatant liquid isd<‘cantc<l through a filter, the mercury is washed 
with dilute sodium hydro.xiilc soiutimi, and is then treated, together 
with the lillcr-papcr and its contents, with diluted acetic acid and 
.V lO-iixliiie .solution. After ten iniiiutes' agitation, the mercury 
i-i complelely trunsfornual into inereurie iodide, which dis- 
'olves in the potassium iodide present, and the excess of iodine 

titrated back with tinosiilpliato. The method is of general 
ipplicatiots to all the unTeurial ])ill.s of the French Codex without 
inoditicatiun except in the case of opiate<i mcrcarotis iodide pills, 
with which, after treatment with nitric aeid, a erystuHine precipitate 
nf mercuric iodopitrate, Hgl 2 ,Hg(XOa)«, is formed. All that is 
tu-cessary in this case, however, is to dissolve the crystals in the 
liquur by addition of potassium iodide, and omitting the bromine 
ueutment,to {mK-et'd with the precipitation of the mercury a.s above. 
In pills containing soap, although the fat acids are not destroyed 
by tlie nitric acid treatment, tlii‘y do not I't'tain any mercury in 
wmhination, and fonn a layer on the .surface of' the liquor, which 
s lidities on cooling, and is therefore easily separated. G. F. M. 

Volumetric Estimation of Aluminiuni. Ernst Josef Kraus 
{Chetn. Zeit., 1921, 45, 1173).— The neutral or faintly acid solution 
twntainiiig the aluminium in the form of sulphat-c, and free from 
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other interfering metals, is titrated with standard disodium hydro* 
gen phosphate solution, juiew drojw of silver nitrate solution being 
used as indicator, as yellow silver phosphate only commences to 
form alter all the aluminium has Wn precipitated as phosphate 
according to the equation : Al2lS04)3+2Na2HP04=2AlP04+ 

2Na2S044-H2S04. The titration is preferably carried out in a boiling 
solution as the silver phosphate is more pronouncedly yellow in 
coloiu* and therefore more easily noticeable under these conditions. 
In presence of other metals, such as iron, etc., the aluminium 
should first be separated, by addition of excess of sodium hydroxide, 
for example, and finally precipitated as hydroxide with ammonia. 
The precipitate after washing is dissolved in a slight excess of 
dilute sulphuric acid to form a solution suitable for the titration. 
The method gives good results even when only very small quantities 
of the metal are to be estimated. G. F. M. 

Improved. Itilethod for the Separation of Iron and Man- 
ganese. M. Carus {Chem. Zeii., 1921, 45, 1194). — In the usual 
method for the separation of manganese from the metals of tbo 
iron group by precipitating the latter as basic acetates, the con- 
tamination of the precipitate with manganese is not duo to the co- 
precipitation of the basic acetate of this metal, but to the formation 
of insoluble higher oxidation products owing to the action of 
dissolved oxygen. A perfect separation of the manganese in one 
operation, even when a large excess is pix'sent, is obtained by 
causing the precipitation with sodium acetate to occur in presence 
of a small quantity of hydrogen peroxide, in which case no oxida- 
tion of the manganese salts can occur. The precipitate obtained, 
after washing with dilute acetic acid containing a small quantity 
of sodium acetate and hydrogen peroxide, and finally with hot 
water, is then completely free from mangane.se. G. F. M. 

The Acidiinetric Estimation of Dichromate. I. M. Kolt- 

HOFF and E. H. Vogelenzaxg { Rec . Irav. ckim ., 1921, 40, 981— 
685).— By reason of the hydrolysis of potassium chromate solution, 
neither chromic acid nor dichromate can be neutralised using 
phenolphthalein as indicator. A study of the neutralisation of 
dichromate with sodium hydroxide leads to the following con- 
clusions : — Thymelphthalcin should be used as indicator ; if 
phenolphthalein is used the solution must have been saturated 
previously with sodium chloride, or barium chloride must be used 
to precipitate the chromate formed. The barium chloride may 
only be added when the solution is already yellow, otherwise the 
precipitate of barium chromate contains chromic acid. It is 
claimed that the results are correct to within 0’2%, but the method 
is not recommended owin^ to Uifficulties -with the indicator. 

H. J. E. 

IModified Method for the Estimation of Iron and Vanadium 
after Reduction by Hydrogen Sulphide. G. E. F. Lundei.l 
(J. Amer. Ch^. 8oc., 1921, 43, 1560— 
^lODoj. llie estimation of iron or of vanadium by reduction with 
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Iiydrogen sulphide followed by titration with potassium perman- 
ganate or dichromate ordinarily leads to J>igh values. These high 
values are not due to the presence of sulphur, and persist in spite 
of the complete expulsion of hydrogen Sulphide and the avoidance 
of organic matter extracted 'from filter-paper. They may be 
ascribed to polythionic acids which are not destroyed by boiling 
in moderately concentrated sulphuric acid solution and are 
volatilised slowly from dilute and more rapidly from concentrated 
solutions. Reasonably accurate estimations may be made by 
restricting the volume of the original solution Jo 100 c.c. and pro- 
ceeding by the following modified process. The solution is acidified 
with sul 2 )huric acid until it contains 2*5% sulphuric acid by volume, 
reduced by hydrogen sulphide for thirty minutes in cold solution, 
and for a further fifteen minutes, during which the solution is raised 
ro the boiling point. The hot solution is treated with 15 c.c. of 
I : l-sulphuric acid and boiled for thirty to sixty miputes, during 
which a stream of carbon dioxide is passed through, until the 
tutal volume of lifiuid is about 50 c.c. The solution is cooled, the 
current of carbon dioxide being maintained, diluted to 200 c.c., 
and titrated with standard permanganate solution. In some cases 
it i.s advisable to filter off the .separated sulphur after the hydrogen 
iulphide treatment. The filtrate is treated for a further ten 
iiiiiutes with hydrogen sulpliidc and the proce.ss completed a-s 
fiiove. The average erroi-s found by this method are for iron 
05% and for vanadium 0‘1%. For accurate estimations of iron 
iiiid vanadium in solutions contaijiing platinum (as in rock analysis), 
preliminary separation of the hydrogen sulpliide group, foIIowe(i 
k expulsion of the gas, complete oxidation with permanganate, 
:irid reduction with .‘<ulp!mr dioxide is recoinmon(lo<l. J. F. 8. 

Estimation of Vanadium and Chromium in Ferrovanadinm 
by Electrometric Titration. CJ. h. Kku.ky, J. A. Wiley. 

(1, T. Boirx, and W. F. Wright (J. Jnd. Kn<j. Chem., 1921, 13, 
!i:) 9~941).— Tljree grams of the fcTrovanadium are dissolved in 
.1 mixture of nitric acid and hydrochloric acid, sulphuric acid is 
riicii added, the mixture evajxiratcd to expel all nitric acid and 
■ydrochloric acid, cooled, and the .solution diluted to 1000 c.c. 
"no hundred c.c. of this .solution arc treated with 25 p.c. of sulph- 
I'ic acid {d T5S), diluted to 300 c.c., Ixjilcd, and* 20 c.c, of 10% 
iiininonium pcr.sulphato solution and 10 c.c. of 0’2.)% silver nitrate 
•mlution arc added*; the mixture is Iniilcd for ten nnnutc.';, 5 c.c. 
f hydrochloric acid (I : 3), arc tlien addesi, the boiling i.s continued 
r a furtlier ten minutes, the luixtuix* trt‘ated \silh 2(> c.c. of 
■dplmric acid, cooled at 5^, and titrated with {ena)us ammonium 
solution, the en<l-jH>int of the titcation being dctorniined 
'■litroinctrically. This titration is a measure of the vanadium 
chroniium together. The vanadium is c.stinmted by boiling 
c.c, of the original solution with a few c.c. of ferrous sulphate 
elution, adding 20 c.c. of sulphuric aci(Ji d 1*58, and 40 c.c. of 
acid (d T40), dilutjng*the mixture to 200 c.c., and boiling 
it such a rate that the volume i.s re<luccd to 100 c.c. in one hour. 
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The solution is then cooled and titrated as before. The difierence 
between the two titrations is a measure of the amount of chromium 
present. W. P. S. 

[Estimation of Antimony as Sodium Antimonate.] E. S. 
Tomhla [Z. anorg. Chem., 1921, 118, 81 — 92). — See this vol., ii, 74. 

Estimation of Bismuth. 0. A. CBPrcnETT [Eng. and Min. 
1921, 112, 58). — A solution of the ore in a mixture of nitric and 
hydrochloric acids, having been evaporated with sulphuric acid 
until fumes appear,' is diluted, treated with a drop of hydrochloric 
acid, filtered, and the filtrate boiled with sodium thiosulphate 
and aluminium foil. The precipitate is collected, returned to the 
beaker with hot water, potassium hydroxide added, and the liquid, 
after having been boiled, is filtered through the original paper. 
The latter, with the precipitate, is repeatedly evaporated with 
nitric and sulphuric acids until the paper is completely destroyed. 
After dilution, boiling, filtering, addition of .a slight excess of 
ammonium hydroxide, and again boiling, the precipitate is collected, 
washed, and dissolved in liot dilute nitric acid. The bismuth may 
then be estimated (o) a,s oxide after treatment with ammonium 
carbonate, (6) as oxychloride after neutralising with ammonium 
hydroxide, adding a little hydrochloric acid, diluting, and boiling, 
or (c) by titration with permanganate after dilution, treatment 
with ammonium oxalate, boiling, and separation, with subsequent 
washing by decantation with hot water, of the precipitate oi 
bismuth oxalate, Chemical .4b.straots, 

Analytical Chemistry of Tantalum, Columbium, and their 
Mineral Associates. I. The Use of Tartaric Acid in the 
Analysis of Natural Tantalocolumbates. II. The Separa- 
tion of Zirconium from Tantalum and from Columbium. 
Walter Raymond Schoelleb and .Alan Rioiiard Powei.l 
(T., 1921, 119, 1927—1935). 

Evaluation of the Degree of Unsaturation of Mineral Oils 
in the Bergius Process. H. I. Waterman and J. N. J. Perqcix 
{Kec. trav. chim., 1921, 40. 077—680; cf. Dean and Hill, Technical 
Paper 181, of l/iaes, 1917), — Determination of the iodine 

number of an unrefined mineral oil, before and after treatment 
by the Bergius process, show's that it is a little greater aftei' 
treatment. ■ Jf. ,(■_ j,;. 

Estimation of Phenanthrene. .Autih r G. Williams (J. 

Chem. Soe., 1921, 43, 1911 — 1919). — Tiie phenanthrene is 
oxidised by iodic acid t» phenanthraquinone, w hich i-s precipitated 
aa toluphenantiirazme by means of 3 ; 4-tolylonediamine and 
weighed as such, the procedure being .a.s follows : 

For materials containing 30% or more of phenanthrene, 0'25 gram 
is weighed into a 50 e.c. conical flask, 0'7.5 gram of iodic acid and 
20 c.c, of glacial acetic acid are addeti and the mixture is hoilol 
for two and a half hours under an air condenser. After cooling for 
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several hours, any anthraquinone formed from anthracene present 
in the original material is filtered off on a Gooch crucible and washed 
^tb the minimum amount of glacial acetic acid. The filtrate 
and washings are evaporated to slightly less than 25 c.c. and then 
the volume is made exactly to'25 c.c., the mixture is cooled and 
1 gram of 3 : 4-tolylenediamme is add^ and the flask left in run- 
ning water at 20® over-night. The toluphenanthrazine is collected 
in a Gooch crucible and washed first with 25 c.c. of 50% acetic 
aoid saturated with the phenanthrazine and then with 200 c.c. of 
cold water. The precipitate is dried and weighed and to the 
^veight is added 0*053 gram to allow for the toluiDhenanthrazine 
remaining in solution in the 25 c.c. of glacial acetic acid. The 
factor for conversion into phenanthrene is 0 6052. C'arbazole, if 
present in amounts exceeding 10%, interferes in the determination 
of phenanthrene, and some of the high-boiling coal tar constituents 
interfere; a crude anthracene cannot be directly analysed. 

For the detection of phenanthrene, the material is oxidised as 
described above, the mixture being cooled and filtered. The 
filtrate is poured into water and the precipitate collected and 
svaslied with water. Tlio i)recij)itatc is warmed with concentrated 
sodium hydrogen sulphite solution and any residue is filtered off. 
The filtrate is waslied in a separating funnel with one or two 
portions of carbon tetrachloride and then, after the addition of 
a fresh portion of carbon tetrachloride, is acidified with hydro- 
chloric acid ccmtainiiig ferric chloride. The carbon tetrachloride 
laver, which contains the phenantJiruquinone, i.s .separated and 
tested by Hilpcrt and Wolf’.s reaction (cf. A., 1013, ii, 733), using 
a solution of antimony pentaohloride in carbon tetrachloride, a 
purplish-red precipitate l>cing obtained on boiling if phenanthrene 
was originally prc.sent. W. G. 

Chemical Analysis of Caoutchouc Articles. Asimf: Dubosp 
[Am. CAwt. Analyt., 1921, 3, 335—344). — A ri^ume of the methods 
employed and the c.stiniation.s necessary for a complete chemical 
analyst of caoutchouc and ebonite articles. (l)The acetone 
extract contains the natural rc-sins, added resins, free sulphiu*, 
oils, and waxes, and i.s evaporated to drymos-s and quantitatively 
examined for these substances by the usual rnetluids. (2) The 
chloroform extract .should l>c almost colourless. lirowii coloration 
indicates the presence of tar or asphaltic adulterants. (3) The 
extract in alcoholic* jxdash t)f the insoluble rc.sidue of the chloro- 
form extraction should not excc*<Ml 15% from a material cou- 
tuining about 50% of caoutclnuic, a larger jiroportion indicating 
added oils or fats. (4) The aquwus extract n^voals the presences 
of .starch or dcxtriiis. (5) The estimation of total sulphur is 
best carried out by Henriquer/.s methoil a.s modified by the Bureau 
nf Standards. (0) The a.sh i.s determined on the residue from the 
acetone extraction, and a rough estimate of the caoutchouc content 
can be obtained by subtracting ash and* total sulphur from 100. 
I') Mono of the various m^hods which have been proposed for 
thfi estimation of caoutchouc itself give entire satisfaction. The 
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totoHoreign Wtter may be obtaiped, howevei:, by solution in boiling 
nitrobenzene, diluting 't?ith chloroform, filtering through a tared 
filter, washing with acetone, drying, and weighing. G. F. M, 

Estimation of Oxalic Acid, in Urine. E. Salkowski 
{Biochem. Z., 1921, 118, 259— 266).— A reply to Ban’s cnticisa 
of the author’s method (A., 1921, ii, 356). H. K. 

Estimation of the Amino-acids of Feeding Stuffs. T. S. 

Hamilton, W. B. Nevens, and H. S. Gmndlby {J. Biol. Chen., 
1921, 48, 249 — 2?2). — Further improvements are made in the 
application of Van Slyke’s method to the estimation of amino- 
acids in feeding stuffs (of. Eckstein and Grindley, A., 1919, ii, 204), 
Non-protein nitrogen is first removed from the material by suc- 
cessive extractions with anhydrous ether, cold absolute alcohol, 
and cold 1% trichloroacetic acid, any protein removed by the 
latter being recovered by precipitation with colloidal ferric 
hydroxide. Xhe main portion of the protein is then extracted 
with dilute (0'2%) sodium hydroxide. Starch is removed from 
the residue by treatment with hot 2% trichloroacetic acid and the 
remaining protein extracted by treatment first with boiling 20% 
hydrochloric acid and then uith cold ■>%„ sodium liydroxide. A 
small quantity of protein extracted with the starch is recovered 
by precipitation of the latter by addition of alcohol. The various 
fractions of protein thus obtained arc hydrolysed with concentrated 
hydrochloric acid, united, and submitted to the V’an Slyko analy.sis. 
Tlie method is aimlied to oats, corn, cotton-seed meal, and lucerne. 

E, S. 

Estimation of Hippuric Acid in Urine. J. Snapper ami 
E. Laqueto {Arch. y<krl. Fhi/siol., 1921, 6, 48 — 57). — To 100 c.e. 

’ of urine 25 grams of sodium chloride are added, and a little con- 
centrated hydrochloric acid. An aliquot portion is extracted six 
time.s with ethyl acetate, and the total extract is wa.shed once 
with one-quarter of its volume of water. The wash water is 
washed with an equal volume of ethyl acetate, which is added to 
the original extract. After evaporation of the ethyl acetate, the 
nre.a is decomposed by sodium hypobromite, and the residual 
liippurio acid estimated by Kjeldal^ method, G. B. 

The RottMion of Dextrose m Solutions of ’Trisodium 
Phosphate. Mutarotatiou as an Analytical Method. Hans 
Mcrschhauser [Biochem. Z., 1921, 117, 215-;-225). — The mute- 
rotation of dextrose is accelerated by trisodium phosphate. It 
follows a unimoleeular law, the velocity constants being also linear 
functions of the concentration of sodium phosphate. As the 
mutarotation is a function of the hydroxyl ion, its use is indicated 
for distinguishing .salts <5 different alkalinity. H. K. 

Conditions Affecting the Quantitative Estimation o! 
Reducing Sugars by Fehling’s Solution. Elimination of 
certain Errors Involved in Current Methods. F. A. Qcisu-u- 
BiNO and A. W. Thomas (J. Amer. Ghem. Soc., 1921, 43, 1603 — 
1526). — The various sources of error in the current methods of 



ising Fehling's 

^mperaturo, 60 — 110°^ and time of heatii^, ten minutes to two 
loura, to determine the best time and optimum temperature for 
eduction has been investigated. FehBng’s solution has been 
tudied from the point of view of the nature and concentration 
^ the alkali, concentration of copper sulphate and potassium 
jodium tartrate, to find the maximum and minimum concentrations 
of these constituents necessary to give the greatest yield of cuprous 
oxide and to ensure the formation of the complex cupric tartrate 
(on. Auto-reduction of Fehling’s solution at different times and 
tfroperatures of heating has been measured, showing those con- 
ditions under which absolutely no “ blank ” reduction is obtained. 
Conditions affecting the physical properties of the precipitated 
cuprous oxide, the photosensitiveness, and the keeping quality 
of Fehling’s solution are recorded. A study of .surface oxidation 
, involving different methods of heating and ve.ssels^ of various 
' 'zes has been carried out in order to determine the loss of copper 
ue to surface oxidation and how to avoid it. The catalytic effect 
f tire walls of the container has been demonstrated. A modified 
lethod of procedure for the estimation of sugars by means of 
?ehling’3 solution is de.scribcd. In this raetirod the .solutions required 
ire, (1) copper sulphate solution containing 82'4 grams of 
JiSOj.oHoO per litre, (2) alkaline tartrate solution ; 376 grams of 
crj-stalUsed potassium sodium tartrate dissolved in water in a litre 
JiiA', and the calculated amount of .sodium hydi'o.vide solution 
added to make 1 litre of this solution containing 130 grams of 
sodium hydroxide. 'I’he .sodium liydroxido i.s made from material 
puritied by alcohol which k kept in concentrated solution for 
several days to allow carbonates and other insoluble impurities 
to .separate. To make an estimation, 2.5 c.c. of the copper 
!i|]ptiate solution, 25 c.c. of the alkaline tartrate .sohilion, and 
50 c.c. of the sugar .solution are placed in a beaker and warmed on 
a water-bath at 80“". After exactly thirty minutes, the cuprou.s 
elide is filtered on a Gooch crucible ami wa.shod. This may either 
be dried and weighed as cuprous oxide, or dis.solved in nitric acid 
aud estimated eleetroljdically. From the Height of copper, the 
amount of sugar may be obtained from taiaies wliich are given 
a the paper or by lucaiis of tlie following equations, in which 
t is the amount in milligrani.s ifeoiqKT obtained from y mg. of 
iug.rr; dextrose, y=0'-t74.r -O'OOOl I5x- : l;e\ ulo.se, y=0'526x-r 
0'0i0078x“; lactose, y=0'813.r f 0 (XX)003 j:^ ; maltose, ,y— 0'990x+ 
O'OOOOOOoa:- ; and invert-sugar, y~0'504.r— 0'0000870.r-. This 
method is designed for use in the analysts of saccharine materials 
wntainiug sucrose, dextrose, lajvulose, invert -sugar, lactose, and 
maltose. It is not claime<l that the .metijod can be used for the 
accurate quantitative estimation of or less of invert-sugar 

in approximately pure sucrose. ' J. F. S. 

Errors in the Estimation of Su^ar^hy Fermentation with 
Yeast. Cabl Lanob {Berlin Klin. IFocA., 1931, 58, 957 — 959; 
fem Chem. Zentr., 1921, iv, 848). — The estimation of sugar in 
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J.min moBnwnnr irjivu Certain errors. Th( 

evolveclgas is not entu^iy carbon dioxide, but contains also nitre, 
gen from the reaction of carbamide, ammonia, or amino-acids iritt 
nitrites. The latter may be formed by reduction of nitrates ir 
the urine, or may occur in the' yeast. There may also be at 
evolution of carbon dioxide from carbonates present in the urine 
Errors may be diminished to some extent by sterilisation, ant 
precipitation of carbonates with calcium chloride. The ^timatior 
of sugir in urine, however, gives only an approximate 


Limitations of the Modified Lewis-Bene^t Method cl 
Blood Stmar Estimation. ■ Ruth A. Guy {Biochem. J., 1921 
ItL 575 — 576). — 0 0001 Gram of acetone added to 2 c.c. of blood 
princes an observable colour change in Lewis and Benedict’s 
picric acid method of sugar estimation (.4., 1915, ii. 111), but no 
change is noted with similar f|uantities of acetoacetic acid. G. B. 

The Catalytic Power of Flour. O. Fernandez and A. 
PiZAEROSO {A 7 ml. Fis. Qutm., 1921, 19, 205— 268).— The catalytic 
activity of flour, measured by it.s decomposition of hydrogen 
peroxide, has been proposed as a measure of its grade of extraction. 
The results obtained by the authois, using samples of flour o( 
different origin, .sJiowed no correlation between catalytic activity 
and total- or phytin-phospliorus. The test is held to be of little 
value. G. W. R. 

Identification of OxyceUulose by means of the Barium 
Compound. Ernst Becker {Zellstoff u. Papier, 1921, 1, 

5 7 ). — When 2 grams of oxyceliulosc are shaken with 50 — 60 c.c. 

of barium hydroxide solution for four hours, and the insoluble 
portion is washed with water until the filtrate is free from barium 
compounds, a barium compound of oxycellulose remains, of which 
the content of barium varies according to the origin of the 
oxyceliulosc. * Ohemical Abstracts. 

Benzidine Hydrochloride as a Reagent for Wood CqUs. 

C. VAN ZiJF {Pharm. Weekblad, 1921, 58, 1539—1542). — A solution 
of 0*2 gram of benzidine in 19 c.c. of water, to which 1 c.c. of 25% 
hydrochloric^acid has been added, gives an orange stain to ligneoas 
matter in luicioscope sections. Sections of material containing 
tannins or acids which act on iron should be washed free from 
iron with a 1% solution of hydrochloric acid in alcohol aftci 
cutting. Starch can be stained with iodine in the same section 
without interfering. The reagent also detects diseased tissues 
in Hevea bark, and for this reason, as well as because of its cheap- 
ness as compared \\ilh»phloroglucinol, is of great use for control 
on rubber plantations. S. I. L. 

Detection of Formaldehyde with Phenols. B. Pfil, 
G. Reif, and A. Hanker {Chem. Zeit,, 1921, 45, 1220 — 1221).^ 
Phenol reactions for the* detection ot formaldehyde as previously 
carried out (cf. A,, 1921, ii, 663) are not suffici ent l y truatw ortfaj 


when the test is to 

in potable spirits and tinctures after distiUaJ^on with permanganate 
as colour reactions are often simultaneously given by the traces 
of other aldehydes, alcohols, etc., which pass over into the dis- 
tillate, and the mixed colours produced allow of no certain con- 
clusions bemg drawn. A solution of guaiacol, or of apomorphine 
hydrochloride in concentrated sulphuric acid {0 02 gram in 10 c c ) 
gives howevOT, a r^ent with which a sharp distinction can always 
be observed if mefliyl alcohol is present in the original tincture 
The reaction is best carried out by adding a few drops of the 
(liatillate to 0-5 c.c. of the reagent in a watch glass. With the 
guaiacol reagent a clear dark red colour is produced when forrnalde- 
liyde IS present which is readily distinguished from the pale yellow 
loloration produced in its absence, whilst with the apomorflhine 
ivagent a charactenatic precipitate is formed in presence of form- 
ildehyde. As httle as 0 25% of methyl alcohol in tinctures, etc 
an be detected with certainty by the new method. ti. h’, M. 

Qrein ol Reaction of Furfuraldehyde. Kd. .IirsTi.v-.MuEi.LEK 

336).-A.s little as 1 part 
I 192 ^*^*0>000 parts of solution may be detected 
I of r wilirh is obtained when o c.c. of tho solutioji, 

I IV ™ ‘'yc|tt)ohlorio acid, and 0-02 gram of orcinol are heated 
^ thcr, cooled, and shaken with a few drops of amyl alcohol 

W. P, S. 

Source ot Error in Tests for Acetone, E, PirrABELLi 

Pohclmico, 1921, 28, 621 ; J. Am. Med. Assoc., 76, 1803). 

.'aoutchouo under the influence of steam or boiling water yields 
i volatile .substance which re.sponds to all the tests most character- 
stic of acetone ; therefore conclusions based on technique involving 
listiilation in the presence of caoutchouc may be misleading. 

Chemk'al Abstracts. 

mcrochemical Reactions of “ Dulcin ” fp-Ethoxyphenyl- 

and R. Toukroc- {C'ompt. rend., 1921, 
IM, 1181 1186). — Vvhen a few jiartioles of dulein ” on a 

mcro.scope slide are moistened with one drop of nitric acid (d 1-39) 
hey dissolve and' on the adibtion of a rlrop of water microscopic 
range or bnck-red crystals of p-etho.xynitrophenylc.'irbamide are 
ihtamed. These crystals are soluble in chloroform and, on 
•vaporation after the addition of a droj) of acetic acid, character- 
suc crystals are obtained. If dilute nitric acid is used in place 
It the concentrated acid the “ dulein ” does not di 3 .solve but the 
iia-xs gradually becomes permeated with crystals of the nitro- 
'iniixiiiiid and under the micrixsoope there is the appearance of a 
narked elfcrvcsccnce. " Dulein ” is .saJublo in concentrated 
iiilihum: acid or glacial .acetic acid and is deposiled a.s a luicro- 
■ly.-italliiic precipitate from such .solutions on the addition of water 
ir alkali. q 

Reaction for i::ocaine. I’aul Hardy (J. Pfuinn. 
[viij, 24, iJJ,) 330).— Pure cocaine, and most sub- 
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stituted cooaanes, yield a yellow coloration witn tne Vital! test 
in the goI(^; t5oatropy)%:>caine, however, yidds a violet coloration, 
and the presence of a small’ quantity of this substance in certam 
specimens of cocaine causes these to give a violet coloration with 
the teat. When t^e reaction mixture is heated, pure cocaine 
produces at most a slight yellow coloration. W. P. S. 

Morphine, Codeine, and Narcotide in Indian Opium. 
JiTENDBA Nath Rakshtt {Amlyat, 1921, 44^ 481 — 488).— The' 
morphine content of the bulk of Indian opium! is between 8‘5 and, 
10’6%. ‘The B.P.' process for estimating morphine is inefficient! 
in India owing to the hmh temperature which prevails. The 
U.S.P. process is better and compares favourably with the author’s 
pol^imetric process {Analyst, 1918, 43, 321). The solubility of 
codeine and narcotine has' been determined in various solver^ at 
temperatures between20'* and 100°. Methods have also been worked 
out for the estimation of codeine and narcotine, for which the 
original should be consulted. H. K. 

Estimation of Tannin and Colouring Matters in Win^. 


treated with a few grams of pure animal charcoal; after''“V.^j 
hours, the mixture (a further quantity of charcoal must be adde'??] 
all the colour has not been removed) is diluted to 1 litre, filtered, aad 
400 c.c. are diluted to 1 litre, treated with 10 c.c. of sulphuric acid, 
{d I’ll), and 30 c.c. of indigo solution (3 grams of indigo dissolved in 
20 c.c. of sulphuric acid and diluted to i litre) and the mi.xture is 
titrated with permanganate solution. Twenty c.c. of the dt'- 
alcohoUsed wine not treated with charcoal are titrated in a similar 
manner. The difference between the two titrations is a measure of 
the tannin and colc^iring substances in tlie wine. The permanganate 
solution should contain 1-33 grams of potassium permanganate 
per litre and be standardised against 10 c.c. of A^/lO-oxalic acid 
solution ; the volume of permanganate solution used is divided into 
0'0416 to obtain the tannin value of 1 c.c. of permanganate solution. 

W. P, 8. 

Determination of the Size of Particles. Attempts to 
Explain thi I>ormation of Layers In Clay Turbidities and 
their Use in Soil Analysis. Erxst Ungerkr {Kolloid Chm. 
Beihejte, 1621, 1l 4, 63 — 95). — The layers in clay suspensions are 
brought about solely by the size and weight of the suspended 
particles, so that each layer corresponds with particles of a definite 
size. The turbidity between two layers contains particles uniformly 
dispersed. Layers are fprm^ both in solutions containing electro- 
lytes and in solutions which do not contain electrolytes, but a higli 
concentration of a coagulating electrolyte will probably prevent the 
formation of layers. The individual layers either rise or fall wth a 
uniform velocity, and fropi the rate of falling or rising the size of the 
particles in a given layer may be calculated by means of Stokes’s iavr 


W. Presenius and L. Grunuut {Z.anaL Chem., 1921, S^vdro^ 
417 ). — One hundred c.c. of the wine is evaporated 
alcohol, cooled, diluted to 100 c.c. and 50 c.c. of this 
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Refraction of Ligflit at Coi^^spondinig Temperatures. 

W. Hebz (Z. phyaikal.^ Ghem., 1921, 98, 175— 180).— lA theoretical 
paper m which from the examination of the data for a large number 
of substances it is shown that the refractive index of all substances 
has the same value l'i26 at the critical temperature. This formulas 
of Gladstone and IDale, and of Ijorentz and Lorenz yield approxi- 
mately the same specific refraction ’’values for this temperature. 
It is also shown that at other comparable temperatures the refrac- 
tive indices approximate to the same value, although in these 
cases considerable differences do occur. Thus at the boiling point, 
ten liquid substances give a mean value of 1-335 for the refractive 
index, the extreme values being 1-348 and 1-320. J. F. S. 

The Spectrochemistry of Aliphatic Dienes with Conjug-ated 
Double Bonds. K. von Auwers and H. VVestebmann (Ber. 
1921, 54, [5], 2993 — 2999). — The physical constants of a number 
of oarbinols and the corresponding dienes are recorded. The 
specific exaltations in the cases of the latter substances with “ un- 
disturbed, doubly disturbed, and singly disturbed ” conjugation 
are ilSaetr. +2-0, +1-4, and +0-9 and jESnisp. +50%, +43%, and 
+35%, respectively. The boiling points of the dienes are de- 
pressed by branching of the chain, but raised by the approximation 
of the methyl group to the double bond; this regularity is not 
always very definitely marked. The density of isomeric com- 
pounds increases relatively greatly when the methyl group is 
attached to a doubly-bound carbon atom. Similarly, the index 
of refraction increases with similar alteration in strueture; these 
changes arc consonant ivith those observed with cyclic compounds. 

The following constants are recorded ; A«-pentene-8-ol, b. p.’ 
(i4°/'62 mm., 0-8382, 1-42558, 1-42821, 11^“ 1-43502 

1-44065. Af-Hexcn-S-ol, b. p. 59'’/27 mm., df ‘ 0-8370, 
1-43025, 1-43286, 71='-’ 1-43962, 1-44510. A«-Heptene’-5-ol, 

b. p. 63711 mm., dl" 0-8422, Ji'*' 1-43698, 1-43065, n'** l-4462o’ 

ii'*‘ 1-45176. t-jMethyl-A^-hexen-S-ol, b. p. 75°/45 nira., dj’ 0-8411 
si® T43539, Till 1-43788, 1-44478, 1-4.5045. ^-Mcthvl-A^- 

hepten-5-ol, b. p. 67’/ll mm., d'+- 0-83.54, id'- I -4367',), 1-43926 

n'p 1-44585, 1-45127. v-Methy|.A.->-iK-U-il-,5-ul, b. p. 85’/12 mm ’ 

i'r 0-8402, <<-' 1-44202. «r 1-44448, 1-4.5114, nl'^ l ■45651’ 

S-lIethyl-Av-heptenc-t-ol, b. p. 60’/17.mui., dj- ’ 0’-852o +■ ’ 1-445-'-, 
ill;' i-44T%2, n'p 1-45454, 1-46018, g-MclIiyl-Av-octcn-col h'p’ 

897I6 mm., dr 0-8495, 1-44.576, 1-44838, 1-45490' 

ii“‘ 1-46059. ^ ’ 

Ae«-Pentadienc, b. p. 43°, dr 0-6887, d];i* 0-685, m'-’‘ 1-42991 n'” 
1-43443, nf 1-4465.5, »”• 1-45694, 1-4309. A««-Hexadiene ’b p 

VOL. oxxn. ii. a ’ 
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80°, 0-7237, <ig“ 0-720, 1-44962, 1-45420, 1-46651, 

1-47764, »g 1-4514. ^^«-Hcptadiene, b. p. 107°, rfl"’ 0-7341, 
0-731, l-iolOl, 1-45543, 1-46695, n'" 1-47735, nf 1-4534. 

e-Methyl.A»‘-hepta<lienc,b.p,U7°,df'>0-7361,<'0-733,<'M-44887, 
111;-’ 1-45302, 1-46397, ■»”» 1-47379, liS 1-4505. ,-Methyl-A9». 

octadiene, b. p. 149°, (i;“ 0-7515, dg* 0-751, “ 145427, nV,'* 1-45831, 

1-46903, b”* 1-47812, mS! 1-4.553. £-Methyl-A^*-he.\-eMiiene, b. p. 
104°, «.»’ 0-74o, 1-4600, (i) 0-7439, b«~ 1-45659, b]?’ 1-46117, 

1-47340, nf 1-4^433, (ii) rff® 0-7473, b““ 1-45589, nB® 1-46037, 
1-47262, Ji'"® 1-48316. P-Methyl-A-'v-butadiene, b. p. 34°, d)'* 
0-6826, 0-682, <»* 1-41902, »);* 1-42309, 1-43422, «;»» 1-44405, 

n]^'^4224. S-Methyl-Ar-heptadieno, b. p. * 0-7598, 0-763, 

P45010, 1-46003, 1-47125, 1-48103, n'g 1-4625, 

8-Methyl- A>*-oc-tadieiie, h. p. I50^ rff^' 0-7708, 0-771, 1-46206, 

n'i"--' 1-46617, df'^ 1-47724, 1*48708, nf, 1-4663. Py-Dimethyl- 

A'^v. butadiene, b. p. 70^, dy' 0*7230, 0*725, 1*43307, K’g' 

1*43703, n'p 1-44758, ay ’ 1-457W, nf, 1*4382. H. W. 

{Substitution Processes]. K. von Aowers {Ber., 1921, 54, 
[B], 3000—3003), — A reply to K. H. Meyer (A., 1921, i, 853), 
The view that the methyl group causes optical exaltation cannot 
be maintained. In certain of the examples quoted by Meyer the 
differences lie within the limits of experimental error, whereas in 
other examples readily polymerised substances, for instance, 
acrylic acid and its esters, have been chosen and the data obtained 
arc not due to the unimolecular forms. H. \V. 

The Molecular Retraction of Aromatic Hydrocarbons and 
“Aromatic” Carbon. K. von vVvnvers [Ber.. 1921, 54, [BJ, 
318aS — 3194). — In a recent communication (A., 1921, ii, 473), von 
Steiger has endeavoured to .show that the molecular refraction of 
hydrocarbons can be calculated more accurately from linking 
refractions than from atomic refractions and ho has postulated 
that all C — C bonds and all C—H bonds in aromatic hydrocarbons 
are equivalent among themselves but different from the corre- 
sponding values in the aliphatic series. This mode of calculation 
appears to the author to be unsound theoretically, since the atomic 
refraction of •aromatic hydrogen as deduced from the molecular 
refraction of benzene, diphenyl, and naphthalene, in these circum- 
stances is negative, whilst also the " linking refraction ” for 
(C— H)a, falls with decreasing wave-lengths. 'Von Steiger has 
illustrated his arguments by citing the cases of benzene, diphenyl, 
and naphthalene, and the agreement between the observed and 
calculated values is excellent. Unfortunately, the data quoted 
for naphthalene arc incflh-cct*, and the amended figures show that 
the presumption of arlditivity is not fulfilled. Further, the data 
for the three hydrocarbons are not directly comparable, since tiny 
are obtained under widely-differing conditions; when due allow- 
ance is made for this facISor, it is fouujl to bo impossible to deduce 
constant atomic or liulang refractions. The molecular refractions 
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of homologucs of benzene, and other aromatic hydrocarbons cannot 
be calculated from von Steiger’s aromatic and aliphatic linking 
refractions, since the differences between the observed and calcu- 
lated values increase more and more with increase in the number 
of side-chains. . 

The fundamental idea in von Steiger’s refraotometric hypothesis 
and thermochemical theories (A., 1920, ii, 355) i.s the existence of 
a practicmly tervalent “ aromatic ’’ carbon atom of the graphite 
type which differs from the quadrivalent “ diamond ” carbon atom 
of the paraffins (cf. Debye and Schen'er, A.^ 1917, ii, 437). To 
the author, this view of the varying valency appears to be mis- 
leading. The supposed ter- and quadri- valency of the carbon 
atom does not, as in the case of other elements, correspond vith 
different stages of oxidation or different electric charge*; the 
atom is invariably quadrivalent and the apparent variation is 
caused by alteration in the distribution or compensation of its 
affinity. ^ yy 

'The Mechanism of Continuous Luminous Radiation. 

J. Duclau.x {Compl. rend ., 1921, 173, 13.5.5— 13.57).— The author 
has previously put forward the hypothesis (cf. ibid ., 1914, 158, 
1879) that the emi.ssion and absorption of the continuous spectrum 
depend on the e.stablishment or rupture of chemical valencies. 
E\id6nce in support of this hypotJu'sis is now given. W, G. 


I "“'I'l'-''’ K. SMiTHB {ADtrophy.s. 

'^i’ With a discharge passing between gold 

electrodes, the ultra-violet region of the fluorine .spectrum was 
photographed tlirough a fluorite window, tJic gas having been, 
prepared by the clectroly.sis of polassiiim hydrogen fluoride and 
piiritied by being pas,sod tbroiigb .socUiim fluoride and a freezing 
trap, reii fluorine litie.s. all in the rod, were ob.served and tabulated 
with an accuracy of : u l .V. An impuritv wbicb was .supposed to 
have the composition CK,, v.a.s ob.seiu ed following a flare back from 
the oliaicoal chamber, flic appro.ximalc po.sitions of nine heads 
uf bands between a 4829 and X B52o were ob.soiu ed in this spectrum. 

Chemical Abstracts. 

Arc-cathode Spectra. Aiiriini St. C . Dinst.v.n and Bknjv- 
,M1.V A. VVOOTKX- (d-rfropllys. J., 1921. 54, ti5--7.5).-The spectra 
uf strontium, barium, lithium, copper, and lca<l were observed 
when the vapours of the inetal,s were introduced into a direct 
fUiTcnt arc by means of an alternating current arc placed below 
It 111 the same enclosure. It was .shown that by cooliim the dec- 
tiodes alternately, the inten.sity of the iiietaliie 'lines remained as 
Ipi'fore, greater at the cathode than at the anode when the metal 
MS introduced into the are symmetricallv ; neither was the effect 
rtuo to electrolytic or electrostatic separation. , Since the pheno- 
muiion IS fully developed in 1/120 second, the transference of vapour 
Irom one electrode to the other must be of little iiiiporfance. The 
iglit appears to be due clyelly to boiiiKardmoiit of the metallic 
'apour by electrons from the cathode. Whilst the line,s of aU 

4—2 
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metals are stronger at the cathode, the difference decreases with 
increasing atomic weighty Chemical Abstbaots. 

The Electric Furnace Spectrum of Scandium. Arthur 
S. Kino {AstTophys. J., 1921, 54, 28 — 14). — ^The spectrum of a 
pure sample of scandium oxide was observed in the carbon arc 
and in the electric furnace through the range X 3015 — 6559 A. The 
furnace was operated at the usual low gas pressure, and tem- 
peratures of 2200', 2250°, and 2600° were used. A table gives 
the classification of 257 lines with respect to their behaviour in 
the arc and at various furnace temperatures. Some 25 lines ai*e 
indicated as being enhanced in the arc; 150 are enhanced in the 
furnace. The 29 arc-flame lines belong to the latter class, some 
of ffeepi showing moderate strength at all temperatures, whilst 
others increase in intensity more or less rapidly with increasing 
temperature. These lines are not due to oxidation, but the bands, 
on the other hand, are quite probably due to the oxide. Lines 
which appear at a low temperature and those enhanced in the 
furnace are weak or lacking in the general solar spectrum but 
prominent in that of sun-spots. The Zeeman effect for scandium 
lines is large and apparently uniform in sunspot spectra, although 
laboratory observations have not as yet been made. Scandium 
oxide fused in the furnace seemed to form a carbide with the 
graphite of the boat. The glossy black residue became a greyish- 
brown powder on exposure to the air, presumably reabsorbing 
oxygen. Chemical Abstracts. 

Wave-length Measurements in Arc Spectra Photographed 
in the Yellow, Red, and Infra-red. F. M. Walters, jun., 
{Bureau of Standards, Sci. Papers, 1921, 17, No. 411, 161 — 177). — 
Observations were made with a grating spectrograph of 640 cm. 
radius and 299 lines per mm. The photographic plates were 
sensitised to yellow, red, or infra-red light with pinacyanol and 
dicyanin. The wave-lengths of silver, aluminium, gold, bismuth, 
cadmium, mercury, lead, antimony, tin, and Aiiio are given in 
international units and to 0-01 A. The longest wave-length 
measured is that at 10395 A. iu the spectrum of cadmium. The 
work is compared with previous results of others and discrepancies 
are accouuted.toi; a.s arising from impurities, ghost.5, or overlapping 
spectra of higher orders. Chemical .\bstraci3. 

Extension of the Ultra-violet Spectrum tyid the Progres- 
sion with Atomic Number of the Spectra of Light Elements. 
R. A. MilJ.iK.AN {Proc. Xal. Acad. Sci., 1921, 7, 289 — 294). — The 
results of an investigation of the extreme ultra-violet raiations 
emitted by the second riqg or shell of electrons in the atoms of atomic 
number 2 to 13 (helium to aluminium) are recorded. The ultra-violet 
spectrum has been photographed down to X=136'6 A. in the case 
of aluminium and to X=i49’5 A. in the ease of copper. The i, 
lines of aluminium, magnjsium, and sodium are found at 144-3 A., 
232’2 A., and 372'2 A., respectively. .Aluminium emits no radia- 
tions when excited by condensed sparks in a vacuum between 
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144'3 A. and 1200 A., where the M spectrum due to the three 
outer electrons begins. The chief lines below 2000 A. clue to the 
three outer electrons of aluminium are 1379‘7, 1384’5, 1605*9, 
1612 0, 1671 0, 1854'7, and 1862*7 A. Magnesium is like aluminium, 
there is a blank between its 24 line at 232*2 A. and the lines due to 
the two outer electrons which begin at 1700 A. The lines measured 
below 2000 A. are 1735*2, 1737*9, 1751*0, and 1753*7 A. Sodium 
emits no lines between the L line 376*5 A. and the lines due to the 
single M electron which have their convergence wave-length at 
2412*63 A. The spectrum due to the six L ring electrons of oxygen 
begins at 230 A. and extends with mucli complexity and strength 
up to 834*0 A., where the strongest line is found; above this point 
the lines are few in number and relatively faint. The ratio of the 
K/L frequency for oxygen is about 35. The strongest oxygen lines 
are 321*2, 374‘.3, .507*8, 525*7, 554*2, 599*5, 610*1, 616*7, 625*2, 
029 6, 644*0, 703*1, 718*5, and 834*0 A. The spectrum of the 
four X-ring electrons of carbon begins at 360*5 A. and extends with 
much complexity and strength up to 1335*0 A., where the strongest 
line lies ; above this point the Iine.s are widely scattered and rela- 
tively weak. The ratio of the K}L frequency in carbon is about 30. 
The spectrum due to the five £-ring electrons of nitrogen is simple ; 
it begins at 685*6 A. and reaches a maximum at 1085*3 A. The only 
other strong Hne.s of nitrogen are 685*6 A., 916*2 A., and 991*1 A. 
The ratio of the KjL frequency is 34*8. In the case of liuorine, a 
strong line appears at 657*2 A. and a second at 607*2 A. ; these are the 
only lines thus far identified as coming from the seven L-ring electrons 
of riuorine. The spectrum from the three />-ring electrons of boron 
is very simple. It con.sl.sts of 676*8, 760*0, 1624*4, two doublets, 
2104*2, 2106*2, and 2496*0, 2497*8, and a single spark line, 345T5 A. 
The ratio of the frequency KIL is 37. The spectrum of the two A-ring 
electrons of glucinuin begins at 2175 A. and finishes in its La. doublet 
at 3130*6 and 3131*2 A. Similar experiments with lithium reveal 
no lines between the shortest wave-lengths measurable by the 
present method and the familiar .‘^cries due to its single A-ring 
olectron the />,. lino of which is at 6708 A., and its convergence 
wavc-Ieiigtli at 2290 A. Tb«* progression shown in these optical 
spectra is simple and verv like lliat exhibited by A'-rav spectra. 

.1, F. S. 

The Structvire of the Elements of Mean Atomic Number. 

-V D.Arvii.LiKn {('’ompt. 1021, 173, H5.8 1461). — An exten- 

sion (tf })rcvi()Us work (ef. A., 1021, ii, 660), furtlier results being 
liiven for gohl ami new ineasnrenient.s of the L series for cerium 
and antimony. W. (1. 

The Structure of the Bismuth Lines. If. Xau.aok.a and 
V. SrulOBA {Aslrophys. 1921, 53, 330- -348).— The liglit resulting 
from the l.>ombarding <»f bismuth by an electronic current waa 
observed by means of a ghuss Luinmer-Clebrcke plate crosserl with 
'ne of (juartz or crossed ivitli an echelon grating. For the line 
1 4722 the live known {x>sitivc eouiponents were confirmed and 
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seven weak negative satellites were discovered, showing the line 
to have the general structure common to lines of heavy metals. 
The principal component is probably multiple, its constituents 
varying in relative intensity. The line X 4122 has four strong 
comiJonents. The line X 4308 coilsists of two principal lines 
separated by 0350 A., each being a narrow doublet; there are 
also two faint satellites. The authors point out some constant 
frequency difierenccs and suggest that tlicse may be interpreted 
in terms of the quantum theory. Chemical Abstracts, 

The Zeeman Efiect. H. R. Woltjer {Cham. Weekblad, 
1921, 18 , 677 — 682). — A paper written in connexion with the 
twenty-fifth anniversary (October 31st, 1921) of the first announce- 
ment ©f Zeeman's discovery. The importance and subsequent 
developments of his work are di.sciissed at some length. S. I. L. 

Anisotropy of Molecules. C. V. Raman (.Yaiure, 1922, 109, 
75 — 76). — An extension to direct viNiial observations is de.scribed 
of the method whereby it has been shown photographically (Lord 
Rayleigh, A., 1920, ii, 574) that the light scattered by molecules 
is, in general, iK>t completely polarised wlion observed in a direction 
transverse to the pencil of light traversing the gas. With carbon 
dioxide, tl\e effect is conspicuous, and visual determinations of its 
magnitude have been made. Similar evidence that the molecules 
of gases are not spherically symmetrical and are anisotropic in 
their properties is furnished by observations on the polarisation 
of light of the sky; liquids also show an impericct polarisation 
attributable to anisotropy. A. A. E. 

Sols with Non-spherical Particles. H. Zochkr {Z. 2>h\/sikal 
Cheyn.f 1921, 98 , 293 — 337). — The double refraction discovered by 
I'liossclhorst, Freiuullich, and Leonhardt (A., 1916, ii, 65) with 
flowing vanadium pentoxide sols lias been found in the following 
sols : Soap solution, clay susjMuisKms, sols i>f silver cyanate, benzo- 
purpurin, ‘‘ benzo-hrown/’ primulin, scKlium alizarinsuiphonate, 
alizarin, p-azoxyphcnetole, p-azoxyanisole, anthracene, ccrasin- 
orange, and aniline-blue. Some observations 4»n the spacial par- 
tition of the double ndraction in agitated sols showed that in tho 
eddies jjhenomena were obsi-rveil wiiieh exliibited many analogies 
to the behaviour of uniaxial crystals in convergent light. These 
observations serve as metliods f»u- determining the llowing-doubk 
refraction and pleoehroi.sni am! for determining' the cliaracter of 
the sols. The rotation of the <lark cross in eddies in i>pposition to 
the polarisation direction shows the direction of How does nut 
always need to correspond with the main vihration direction of tlif 
light. The coincidence •f the <huk eross with the direction of 
polarisation in old vanadium pentoxide sols and soap solutions is 
attributed to tlie bending of the doubly refracting j)articles. The 
sign of the double refraction of soaj) solutions varies with the age 
and concentration of the sol. 'Vho change in the sign of the double 
refraction is explained as follows : (Jollt»i<lal j)artieles in the form 
of short rods must arrange them.selvcs with their symmetry axis 
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in the direction of flow, particles in the form of leaflets must arrange 
themselves with the axis of symmetry at right angles to this direc- 
tion. If now, in the process of ageing, the rods pass into leaflets, 
then the optical character of the direction of flow must at fir.st be the 
same as that of the colloidal particles and afterwards of the opposite 
sign^ Aniline-blue sols, prepared by pouring an alcoholic solution 
of the dye into water, show on flowing a strong negative double 
refraction in the red, negative pleochroisra in the region orange to 
green, and a positive double refraction in the blue. Anomalous 
interference hands arc produced by this ai?omalou.s behaviour 
The optical anisotropy iiroduccd by a magnetic field has the 
opposite sign, that is, the colloidal partielc.s arrange themselves at 
right angles to the lines of force. On the other hand, they arrange 
tliemselves parallel to the electrical lines of force. The negative 
double refraction of benzopurpurin can bo made to di.sappcar bv 
heating. The addition of electrolytes camses the doulile refraction 
to reappear on cooling. The coagulum obtained by the addition 
of an c.xcess of electrolyte gives a doubly refracting sol on peptisa- 
tion if the addition of tlic electrolyte was slow or if the original 
sol was doubly refracting, but if the coagulation took place rapidly 
or if tho original sol was isotropic, there will he no iloublo refraction. 
When acidified, double refracting red .sots may be changed into 
double refracting lilue sots. 'J'he strong pleoehroism has always a 
negative sign, and the particliw of the sols are diamagnetic. The 
doulile refraction of vanadium jx'ntoxidc .sols disappears more 
slowly tlie older and more concentrated tho .sol. \'ery concentrated 
old vanadium pentoxide .sols and concentrated, electrolyte-poor 
bcnzoijurpurin .solutions show a persistent double refraction similar 
to that of tlio cry.stallinc lirpiids. 'I’he view of Diesselhorst and 
Freundludi {loc. at.), that the growth of non-splierical particles is 
not a orystallnsatioii Imt an aggregation of non-splierical priinarv 
IJiiitii'les in parallel layers, is confirmed, witli the addition that 
the primary particles may be cry.stallinc and that eventually tliev 
may undergo erystaliino proce.s.se.s. ,j, p s; ‘ 

Recent Advances in Stereochemistry. 15. K. Sini.h tJ 
I'rac. Asiatic .S'or. Bait/al, 1921, 17, 213—230).— A goneraracooiint 
Ilf the liistorical diwclopment of stcreix'heinistrv and a discussion 
of tile relation between optical activity and ehe'inieal oonstitution. 
I’artieular consideration is given to optical aetivitv in homologous 
MTie,s, the effect of conjugated iiusaturation. and of iiosition 
isomerism on nptieal activity. The W'aliien inversion is also 
(liseiissed, pf 

Investigations on the Fundamejital taw of Photochemistry 
1. b.iSARKV (Z. physikal. Chan., 1921. 98, 94— 97).— A theoreticai 
ciiseussion of work iireviously ])ubli,slicd on tlie bleaching of lives 
by light (A , 1912, ii, 219; .tnn. Phi/sik. 1997, (ivj. 24, (itil). i'lie 
experiments on the blcaidiing in tlie presence of oxygen under 
mil-eased pressures (up t<f InO atm.) are part ieulariy 'considered 
ihe fundamental law for the bleaching of dyes lias the form 
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— in which C is the concentration 
of the dye, K a constant proportional to the absorption constant, 
C\ and similar values for the substance non-sensitive to light, 
and a the photochemical constant. It is assumed that in the 
reaction, during the absorption of light, an electron from the first 
Bohr orbit springs over to the furthest orbit. It is shown that the 
total absorption of light is proportional to the absorption of the 
largest (ionised) atoms. The increase in volume during photo- 
chemical reactions is explained by the assumption that the light, 
inasmuch as it ocoanions an increase in the volume of the atoms 
by effecting the electron spring, brings about an increase in the 
gaseous volume. J. F. S. 

New Measurements of Precision in the X-Ray Spectrum. 
M. SiEGEAiw {Compt. rend., 1921, 173, 1350 — 1352). — By the use 
of three spectrographs, each adapted to a particular spectral region, 
it was possible to measure a wave-length with an accuracy of 
0-01 — 0-005%, and by this means the wave-length of the copper 
line was found to be 1537-36 X 10'*^ cm. in a vacuum. A more 
precise instrument is described the readings of which are accurate 
to within 0-002%, and -with this the value of X for Ifxj was found to 
be 1537-302 x 10-“ cm. W. G. 

Spectrographic Study of the De-intensifying of Barium 
Platinocyanide in the Villard Efiect. A. Zimmeen and E. 
Salles (Compt. rend., 1922, 174, 80). — Fluorescent screens which 
have undergone the Villard efIect can be regenerated by exposure 
to diffused light. It is shown that the radiations capable of de- 
stroying the Villard effect are found in four principal bands of 
almost equal breadth. The first is entirely in the infra-red, the 
second in the greenish-yellow, the third in the blue, and the fourth 
in the ultra-violet. W. G. 

The Theory of Absorption of .Y-Rays by Matter and the 
Principle of Correspondence. Bolls de Broglie [Compt. 
rend., 1921, 173, 14.50 — 1458). — .-Vn expression for the atomic 
coefficient of absorption of a substance for a radiation of wave- 
length X has previously been given (of. .4., 1920, ii, 208) in which 
the constant, a, was defined by the hyjxitlie.sis that, for the possible 
changes of internal configuration of an atom placed in a system in 
thermodynamic equilibrium at the. teniperalure T, the probabilitj- 
of the return of the atom from a configuration of energy- f, 
to a configuration of leas energy, t.^, is proportional to ^2 
also to the absolute temperature in such a way tliat .-l^j“x(ej- t.,)?'. 
A mathematical proof of the trutli of this hypothesis and a means 
of calculating the constant ot are given, and it is .shown that the 
coefficient of the Bragg-Rerce’ law is a universal constant capable 
of being expressed as a function of the constants of the electron 
and of the radiation. W. G. 

Calculation of the X-fiay Absorption Frequencies of the 
Chemical Elements. I and II. VViluasi Dlame [Proc. Nat. 
Acad. Sci., 1921, 7, 260—267 ; 267— 273).— In the first paper. 
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the author has calculated the K critical absorption frequencies of 
the elements magnesium, sulphur, calcium, iron, selenium, 
molybdenum, tin, cerium, dysprosium, tungsten, lead, and uranium 
on the basis of the Rutherford-Bohr theory of the structure of 
atoms and the mechanism of* radiation. The assumption is made 
that the electrons are distributed in circular orbits, which do not 
lie in planes passing through the nucleus of the atom. In order 
to estimate the forces exerted on an electron in one orbit. A, due 
to the electrons in the parallel orbit, R, it is assumed that they 
are the same as if the charges are concentrate^, half at the nearest 
point to the orbit A and half at the point furthest from A. A 
series of values is obtained which are in fair agreement with 
those observed. In the second paper, it is assumed that the 
forces are the same as if the electricity of the electrons in the orbit 
B is uniformly distributed along the orbit. The values calculated 
on the second assumption are somewhat smaller than those of 
the first calculations. J. F. S. 

The Laws of Absorption of X-rays. F. K. Richtmyer 
[Physical Rev,, 1921, 18, 13^ — 30). — An experimental study of the 
absorption of X-rays by water (oxygen), aluminium, copper, 
molybdenum, silver, and lead, each over a great part of the range 
of wave-lengths 0*093 A. to 0*95 A. The longest of these waves 
is shorter than the critical K absorption wave-length of oxygen, 
aluminium, or copper, and falls between K and L for molybdenum, 
silver, and lead. Rays from a Coolidge tube were analysed by a 
spectrometer with a sodium chloride crystal, and the intensity was 
measured by ionisation of methyl bromide. Scattered and fluores- 
cent radiation from the absorbing screen were suppressed by placing 
the screen in front of the spectrometer slit nearest the tube. De- 
tailed tables and curves of the results are given. The mass- 
absorption coefficients, njp, of these substances is given by pjp— 
where X is wave-length and <r/p is the mass-scattering 
coefficient, except in the region close to X^ on the short-wave- 
length side, where the equation gives values Ts hich are somew’hat 
too large, the error being greater as the difference between X and 
is smaller. For each substance F has a constant value for 
X<Xa: and another much .smaller constant value for X>X^. The 
mass-scattering coefficient is independent of wave-length, and is, 
to a first approximation, the same for all elements. The atomic- 
absorption coefficient is given by ^«=2*29x 10"-' A^X^+o-a, where 
*Y is the atomic ‘number and va Ih® atomic-scattering coefficient, 
for X<Xi. No trace of the suggested “ J ' absorption discon- 
tinuity was found. At 0*093 A., p- jp for water is still much greater 
than for the hard rays of radium-C. Chemical Abstract?. 

The Luminescence of certaid 036des Sublimed in the 
Electric Arc. E. L. Nichols and D. T. Wilber [Physical Bi v., 
1921, 17, 707 — 717). — Thin films of metallic oxides were obtained 
by subliming the metal or one of it-s salts from the crater of a direct- 
current carbon arc on to ^ metal disk.* Oxides prepared by sub- 
limation are found to respond to excitation by cathode T&ys. 
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The shift in colour with increasing temperature in luminescence is 
in general to the violet. The effect of pressure on luminescence is 
discussed. The most active oxides were those of calcium, mag- 
nesium, zinc, zirconium, silicon, and aluminium. 

Chemical Abstracts. 

Anode Rays of Glucinum. G. P. Tho.mson (Nature., 1921, 
107, 395).. — The method of positiv'e ray analysis applied to lithium 
(Aston, A., 1920, ii, 344) ha.s been extended to glucinum and found 
to yield a well-marked parabola corresponding with a single charge 
and an atomic weight 9-0d;0-l{Na"23). No second parabola 
was observed which could be ascribed with certainty to glucinum, 
but it is doubtful if a line of intensity one-tenth that of the first 
could have been detected. No indication was found which would 
auggest'that the atom of glucinum can lose two electrons under the 
prevailing experimental conditions. -4. -4. E. 

Reactions in Penetrating Radium Radiation and in Ultra- 
violet Radiation Filtered by Quartz Glass. II. The 
Hydrogen Peroxide Equilibrium set up in Radium Radiation. 
Aston K.vilan (Z. phi/sikal. Chem., 1921, 98, 474—497; cf. A,, 
1912, ii, 10, 522; 1020, ii, 576). — Radiation from 0-1 gram of 
radium metal after passing through 1 mm. of glass into 100 c.c. 
of water in contact with air produces a solution containing 6x 10"' 
gram-equivalent of hydrogen peroxide; in the presence of O'OIA- 
sulphurio acid the amount of hydrogen peroxide becomes 10'^, 
and in l-O.V.acid the amount is 5x10"* gram-equivalent. In 
the last-named solution 6x10*'^ and in the first 3x10** molecules 
of hydrogen peroxide are formed jier second. These values arc 
considerably less than those obtained nine or ten years ago, and 
reasons for the discrepancy are advanced. .4 comparison of the 
values obtained for the velocity of formation of hydrogen peroxide 
then and now with the rate of formation by other reactioii.s which 
have been obtained in a similar maimer to the present slunv.s that 
both in aqueous and in non-aqueous so!ution.s, wlien the dccain- 
Iiosition of hydrogen peroxide is neglected, the number of mole- 
cules of hydrogen peroxide formed is of the same order as that of 
the ion pairs absorbed from the radiation by the medium. In 
ultra-violet light from a quartz glass lamp under similar conditions, 
the reduction of the jx^roxide concentration by increase in the 
hydrogcii-ion concentration is less than in the radium rays, whilst 
the decomposition of hydrogen peroxide is more than one hundred 
times greater than in the radium rays. J. F, S. 

Stationary Electron Vibrations without Radiation Resist- 
ance. A. D. Fokker (Physica, 1921, 1, 107 — 109).— It is 
theoretically shown that » Bofar atom with electrons revolving in 
closed paths may lie free from radiation rcsi.stance without violating 
the principles of the classical theory. Chemical Abstracts. 

The Radioactivity of the Oxides of Uranium. Charles 
Staehung (Compt. remi., *1921, 173, \468— 1471 ; cf. A., 1920, 
ii, 5).— In continuation of previous work (!oc. cit.), it is shown that 
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the radioactivity of the green oxide, which has been restored to its 
original value, commences to diminish as Indore. The restoration 
of activity may be brought about by simple calcination without 
passage through ammonium uranate. During this process of 
restoration, the oxide undergoes loss in weight, due, for the most 
part, to the removal of moisture. The black oxide which shows 
little loss in activity also shows little los.s in weight or alteration 
in activity on calcination. The author considers that the green 
oxide exposed to the air in thin layers undergoes hydration as well 
iis loss in activity, the hydration diminishing the superficial density 
of the uranium atoms. The black oxides obtained by calcination 
at high temperatui-es do not hydrate and show little or no decrease 
ill radioactivity. These facts tend to confirm the existence of a 
definite black oxide, which is probably an allotropic modification of 
the green oxide. VV. G. 

Isotopy of the Radio-elements and Meitner's Nucleus 
Model. Maximilian Camillo Nbuburoer {Z. j^hjsikal. Chm., 
99, 161 — 167). — A theoretical paper in which, on the basis 
of Meitner’s nuclear hypothesis (A., 1921, ii, 293), the author has 
subdivided isotopes into four groups. These arc termed isotope-s 
of the first, second, third, and fourth order. Isotopes of the first 
order have the same nuclear charge and arrangement of the outside 
electrons, but different nuclear mass, total number of nuclear 
constituents, arrangement of the nuclear eoJi.stituents, number of 
each kind of nuclear constituent, and probability of disintegration; 
radium and mesodhorium-l illustrate this group. Isotopes of the 
second order have the same nuclear charge, arrangement of the 
outside electrons, nuclear mass, and total number of nuclear con- 
stituents, but different numbers of each kind of nuclear constituent, 
iirrangement of the nuclear oonstitucnt.'<, and probability of dis- 
integration. An c.xainpio of thi.s cl<is.s is furnished by ionium 
and uranium-}'. Isotopes of the third order differ only in the 
arrangement of the nuclear ciuistituents ajul the probability of 
Ji.sintegration, all other properties being identical; this is the case 
with radium-/} and actinium-/}. Isotopes of the fourth order are 
identical in all the properties mentioned; no examples of this class 
arc known. J. F. JS. 

Calculation of the Branching Relationships for Dual 
a-Disintegration. and the Meitner Nucleus Model. .Maxi- 
MiLUN Camillo Nkubukcek {Z. physikal. Vhvut., 1921, 99, 16S — 
ITi; cf. Meitner, A., 1921, ii, 293). — A theoretical paper in which 
it is shown that the method of calculation adopted by Smekal 
(A,, 1921, ii, 149) for determining the bra^nching relationship is so 
clo.scly dependent on the assumptions made avS to the structure of 
tho radioactive nucleus, that it cajinot possibly be of general u.st\ 
Tlie branching relationship cannot be ••alculated by this iiietliod, 
•^iiicc it leads to inaccurate values M hich Jead to results opposed to 
experimental data. The agreement found for the branching 
relationship by this method for the uranium, radium, thorium, 

4*— 2 
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and actinium families with the experimentally determined values 
for this relationship is accidental. J. F. S. 

Emissivity of Iron and Copper. K. Lubowsky {Ehktro- 
techn. Z,y 1921, 42, 79 — 81). — The emissivity of both bright and 
blackened iron and copper was determined. Curves are given 
showing the effect of convection currents obtained from a flat 
plate of the material, first perpendicular to, and second in the 
direction of the air stream. Expressed in watts per sq. cm. per 1° 
of temperature excess, the emissivity varies from 0-75x10"* to 
l‘5x 10”* under the various conditions. Chemical Abstracts. 

The Efiects of Impurities on the Ionisation Potentials 
Measured in Thermionic Valves. L. S. Palmer {Radio Rev,, 
1921, 2, 113—125). — The method of investigation used is based on 
a study of the current-voltage curves measured in hard and soft 
3-electrode tubes. The details of the method have been given in a 
previous paper. Certain bends in these curves are interpreted as 
being due to the bombardment of the filament by positive ions. 
The ionisation potentials of helium, mercury, and argon have thus 
been determined. There arc variations in the values for the 
ionisation potentials obtained in helium. These are ascribed to 
impurities, and the amount of impurity active accords with the 
values found by Horton in helium (A., TOIO, ii, 210 ; 1920, ii, 660; 
1921, ii, 672). This effect of the impurity also explains the low 
values of the potentials obtained by Stead and Gossling (A., 1920, 
ii, 659). The characteristic of the soft 3-elcctrodc tube can be used 
to determine the resonance and ionising potentials of the contained 
gas. The nature of the gas and presence of the impurities can be 
determined from the critical points of the characteristics. Methods 
of measuring ionisation potentials arc liable to error if impurities 
are present. Horton’s previous work is confirmed and the result 
has been extended to argon with traces of mercury. The value 
of the ionisation potential decreases slightly with increase of gas 
pressure, causing changes in the characteristics similar to those for 
impurities. A number of critical potentials obtained for helium 
and argon are given. Chemical Abstracts. 

Estimation of the Radium Content of Radioactive Luminous 
Compounds. E. A. Owen and Winifrel E. Page (Proc. 
Physical Soc., 1921, 34, 27 — 32). — The absorption of y-radiation 
in zinc sulphide has been measured by different method, and its 
value found to be approximately the same by all. No indica- 
tion was observed of the occurrence of an abnormal absorption 
when the radioactive salt w'as mixed with the sulphide. A tabic 
has been drawn up which gives the values of the ratio of the true 
to the apparent radium content for tubes of different diameter^ 
filled with a radioactive luminous compound. This table applies 
to a compound the apparent density of which is 2-03 grams per c.c. 
The value of the absorption of y-radiation from radium has been 
measured for zinc sulphide* (0-101), bariqm sulphate (0*079), barium 
chloride (0*100), barium carbonate (0*046), lead monoxide (0*294), 
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bismuth sesquioxide (0'206), and uranium pentoxide (0’315) The 
iibsorption coefBcients are given in brackets in cm.-i. The mass 
absorption coefficient has been calculated in each case and it is 
shown that the barium salts have nearly the same value’ the mean 
value being 0-053. j ^ ^ 

Etectrical Conductivity of Salts and Mixtures of Salts 
■5' (2- pJiysikal. Chem., 1921, 99 ' 

57_70 Ihe specific conductivity of molten mixtures of potass- 
ium sulphate v^th sodium sulphate, magnesium sulphate, potass- 
uim fluonde, and hthium sulphate respectively has been determined 
over the whole range of compositions and from the results relation- 
ships to the diagram of condition are drawn. It is shown that the 
conductivity isotherm can be deduced only to a smaU -extent 
from the ffiagram of condition. It is also shown that the point 
at which the eutectic appears is a well defined conductivity point 
Pure salts as weU as salt compounds change their conductivity 
with temperature according to the formula logii:=a+6T This 
formu a is not generally applicable to mixtures of .salts and mixed 
crystals ; attetupts to obtain a theoretical basis for the formula 
gave the relationship : log i"-f 67” = const. The formula of 
lubandt, log la not generally applicable. For the 

complete explanation of the phenomena, other factors, particularly 
the viscosity, must be known and taken account of in the calculation^ 

J F S 

S°“ductivity of Anhydrides of the Higher 

ini r V — ■‘n® values previously given 

for the molecular conductivity of oleic anhydride and oldc acid 
m “^tonc on being adjitsted to a dilution of 50 and 8 respective v 
pvc 2-015 xl0-< and 0-53xI0-«. If it is assumed th^ these- 
t«o compounds are only slightly dissociated, that is, that the 
molecular conductivity increase.s proportionally to the square 
root of the dih^on, the calculated figure for X„ for oleic^acid 

l that 

acetone S" ’ n>ay be due to impuritie.s in the 

Measurement of Dielectric Constants .1 P k'.v,. 1 

A bridge meth^od for the measurement of dielectric constants is 
de^cnbcd in which an arrangement consisting of an electron tube 
condenser, and an induction coil connected in a circuit 
the source of alternating emrent of symmetrical wave form 
Preliminap measurements of the diplect,ic constant of mixtures 
of ethyl alcohol with benzene, ethyl ether, and carbon tetrachloride 
respectively up to 100% by weight of alcohol, are recorded*^ The 
d Icetno constant increases with each addition of alcohol to thi 
other constituent in a fairly regular manner. J F S 

Hectrical Moments ot Carbon Monoxide and Dioxido 
Molecules. Hans Weigt (/>AysiI-«f. ^ 64? ^^® 
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dielectric constants of carbon monoxide and carbon dioxide and 
their dependence on temperature have been determined with 
the object of ascertaining by means of the Debye theory the 
electrical moment of the two gases. The values obtained arc 
/^.-(0-1420±0-0017)xl0'-i», /x,^-(0*]180±0-0016)xl(r« both of 
which are in good agreement with that calculated from the 
Lorentz-Lorenz formula. d* F- S. 

Application of the Theory of Allotropy to Electromotive 
Equilibria. IV. A. Smith [Z. fkyaikal. 1921, 98, 455 — 

459 ; cf. A., 1915, ii’ 217 ; 1016, ii, 77 ; 1017, ii, 232).— The author 
offers a corrected interpretation of that published (“ Theorie der 
AUotropie,” Leipzig, 1921 , 403—405) for the electromotive behaviour 
of metals as soon as they are attacked by acids. The E.M.F. of 
ilf/2-zinc sulphate dissolved in water, 0-05A**sulphiiric acid, OTA’*, 
0*5iV- and l-OA’-aniphuric acid, and xV-potassium sulphate has been 
determined at 18® in an atniosplicre of nitrogen. The results 
show that the potential of zinc is not effected by the presence of 
acid below 0-oN, and from this point upwards the ])otcntial is only 
changed by 2 niillivoUs. Similar c.\periments arc described with 
zinc chloride in hydrochloric acid solutions; here it is shown that 
a concentration of hydrochloric acid of OdxY is without influence 
on the potential, but that 0-5.V and 1-O.Y cause a change in the 
E.M.F. of 0-021 and 0-038 volt, rcsjx'ctivcly. J. F. S. 

Electromotive Behaviour of Aluminium. A. Gt:sTUER. 
Schulze {Z. Elf’ktrorhem., 1921, 27 , 579 — 582). — A reply to Smits, 
in M'hich the author maintains his previous itssertions (cf. this vol.. 
ii, 20). -F F. S. 

Electromotive Behaviour of Metallic Compounds with 
Electron Conductivity. G. TrU-MPLEb {Z. physikal. Ch^^m.. 
1921, 99, 9 — 56). — Metallic or mixed conducting binary compounds 
combined with the metallic component as conductor and immersed 
in a solution of a salt of the juetal which i.s saturated with tlic 
compound, have a zero potential when j«casurt*d against the 
metallic com]>oncnt iu the same solution. The formula pul 
forward previously by Haber for such cases )ia.s been confirmed 
in the case of cuprous iodide, and cuprous, lead, and silver sulphide.v 
It U also shown that metallic and mixed conducting compounds 
coniltined with the metallic coinpoiictit as comUictor possess the 
same potential as an indifferent electrode (platinum) when im- 
mersed in a sohition saturated with these subst.anees and containing 
the negative component both as ioii and in the free condition. 
A necessary condition in this case is the Rtal)ility of tlie compound 
towards the metallic conductor and tlic solution. 7'his has been 
investigated in tlie case #.f lead, e\iprie, cuprous, silver, and ferrous 
sulphide against sodium sulphide and polysulphidc solutions. 
If in the last case pure electrolytes are us;ed, the free negative 
component has no influence on the potential again.st the solution; 
this is much more dependent on tlie concentration of the com- 
ponents in the solution. This has •‘been shown in the cells 
AgjAgBr|KBr,Br 2 (sat.); Ag|Agt|KI,r 2 (j^at.). In the eavSe of the 
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mixed conducting silver sulphide in the presence of free sul- 
phur the potential lies between that of the pure components 
This potential is a characteristic of the mixed conductor The 
three forms of condiietors, metallic, mixed, and electrolytic are 
characterised by the potential relationship obtained by the above- 
named measurements. From the different behaviour of the 
metallic and electrolytic conductors (compounds) with respect to 
the influence of the negative component on the potential relations 
as obtained by the above method, a fundamental difference of 
the internal structure is deduced, according to which in the pure 
metallic conducting compounds the space lattice points are 
occupied by atoms or moleciile.s and not by ions. They appear 
in opposition to electrolytes, to be non. polar. It is shown that 
pure cuprous sulphide i.s an electrolyte, or a mixed conductor 
in which the metallic component of the conductivity is very 
small. The passivity of lead sulphide in solutions of lead salt 
has been investigated and a process for activating the substance 
is put forward. The data in the literature on the .solubility of 
lead sulphide ancl cupric sulphide are corrected. The electro- 
metric determination of the solubility of lead sulphide is not 
])ossible on account of the complete pa.ssivity of the lead electrode 
in sulphide solutions. The solubility product of lead sulphide 
has been determined approximatelv from the solubility in hydro- 
chloric acid and the value [Pb"]-[S"]=-)X obtained, "jt i.s 
shown that cupric sulphide i.s not .stable in .sodium sulphide and 
that in the pre.sencc of copper only cuprous sulphide can exist in 
sodium sulphide solution, ami coii-secjiieutlv the measurement 
nf the copper potential in sodium sulphide .solution docs not give 
the solubility product of cupric sulphide (cf. Knox, A,, 11)08, ii, 830). 
The solubility product of cuprous sulphide is found to' be rriTi^-bS'’l 

=2x10-’^. j p ^ 


The “ Salt Error ” of the Quinhydrone Electrode. S. P. L. 
SoRKXSEX, .\I. Shrf.x.sex, and K. LtsDERSTRoM-LAXo {Compl. rend 
Tmv. Lab. Carlsherg, 1921, 14 . No. U. pp, 31 ).— Biilniann's 
(liimhydroiie electrode (A., 1921. ii, .372) gives, in the prc.seuce of 
sodium chloride, too small a iiotcutial (with 3-99.V-so<iium chloride + 
O OLV-hydrocbloric acid 0-f)931 volt iii-stead of 0-7044 volt at 18'). 
This is due to a lowering of the solubility of quinlivdrone and 
can be overcome by saturating the salt .solution with quin- 
liydrone and with one of its constituents, for example, with quinol. 
This and various' ot her qiio.stioiis are di,scu.s,sod theoretically in detail, 
and the theory is verified by cxperiiiieiits. G, B. 


The Quinhydrone Electrode. Einar Biii.maxn and Hakon 
Lixn (.-lim. Chim., 1921, fix], 16 .. 321— 340).— It has previously 
ht-cn shown (A., 1921, ii, 372) that aqueous solutions of quinhvilroiie 
may be ii.sml for the preparation ot reversible electrodes with very 
constant potential, which may serie to determine liydrogcn-ioii 
concentrations in solutions which are., onc-tenlh mol.ar. t’oiicor- 
ciant results are not obtained with stronger solutions. It is po.ssihie 
to construct electrodes, however, in wliich the electromotive 
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reaction is a transformation of one solid body into another solid 
body. The preparation of such electrodes with benzoquinone- 
quinhydrone and with quinol-quinhydrone is described. Such 
electrodes -have hydrogenation potentials ir,8=0’7562 and 0-6179, 
respectively. They may be usM for measurements over a wide 
range of hydrogen-ion concentration. W. G. 

Electromotive Force produced by the Relative Displace- 
ment of an Ehectrode and an Electrolyte. Stefan Procopiu 
{J. Ghim. Physique, 1921,19, 121 — 134). — Itis found that the move- 
ment of an electrode'in a liquid gives rise to an E.M.F. of move- 
ment which is general for all metalUe electrodes. The dimensions 
of this E.M.F. are determined only by the solution pressure of 
the metal and the osmotic pressure of the metallic ion in the 
solution". The effects produced when a .series of metals is moved 
in water, nitric acid, sulphuric acid, salts of the metals, and 
potassium hydroxide have been measured. The phenomenon is 
explained by the existence of a layer of solution round the electrode 
of composition different from that of the rest of the solution. This 
leads to a relationship between the photoelectric E.M.F. and that of 
movement, and makes it possible to find the effect of movement 
on the cleotrioal resistance of liquids. J. F. S. 

The Overvoltage of the Mercury Cathode. Edqab Newbeky 
(T., 1922, 121, 7—17). 

Theory of the Electrolytic Ionic Condition and the Calcu- 
lation of the Electrolytic Solution Constants, and of the 
Related Quantities from the Chemical Relationships. Karl 
FREDEyiLiOEN {Z. physikal. Chem., 1921, 98, 38 — 69). — A 
theoretical paper in which it i.s .shown that neither Arrhenius’s 
electrolytic dissociation theory nor Xernst’.s theory of solution 
tension furni.shcs any information on the nature of the ionic con- 
dition or the nature of ionic dissociation. Neither of these theories 
can be directly deduced from the facts of inorganic chemistry, 
and they do not bring these facts into relationship rvith one another. 
The author has put forward an hypothesis of the ionic condition 
and the electrolytic solution constants which removes the above- 
named defects and shows how ordinary thermal dissociation 
passes into electrolytic dissociation. The hypothesis also shows 
how the solution constants of the elements, and the partition and 
dissociation constants of chemical compounds may be calculated 
from the chemical relationships of the compounds and elements 
and from a factor which expresses the condition of the solvent. 
The hypothesis permits a qualitative deduction of the electrical 
and dielectrical behaviour of conductors of the second class. 

J. F. S. 

An Electrolytic Current Intensification ESect, a New 
Qectrolytic Displacement E0ect, and the Connexion between 
Electrolysis and the Emis^sion of Electrons in a Vacuum. II. 
D. REiCHtxSTEiif and F. Klement (Z. physihil. Chem., 1921, 99, 
27.7 — 289 ; cf. A., 1921, ii, 729). — A continuation of work previously 
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published (loc. cit.). It is shown that in a closed circuit by means 
of superimposed alternating current a stronger direct current can 
he produced, the work from which can be greater than that of 
the alternating current used to generate it. The action of a high 
frequency current on an elec^^rolytic cell is not a specific high 
frequency action; qualitatively, it is the same as that of a low 
frequency current. All passivity phenomena, both anodic and 
cathodic, show on superposing an alternating current on the direct 
current a decrease of the direct current polarisation, and thereby 
allow themselves to be used as detectors or isurrent intensifiers. 
Using the commutator method, an inteasification of two hundred 
times has been obtained and the experiments indicate that this 
may be still further increased. A new experiment with a highly 
evacuated electron tube is described, which indicates that after 
removal of the polarisation it is possible to generate cathode rays 
with low potentials and co^jd electrodes. J. F. S. 


Applicability of the Gas Laws to Strong Electrolytes. II. 

j. N. BrOnsted {K. Danske Videnskab. Selskab., Math.-fys. Medd., 
1930, 3, 1 — 21 ; cf. A., 1920, ii, 78).' — By a modification of the 
original electrometric method, consisting in the use of a streaming 
electrode, E.M.F. determinations have been carried out with one 
electrolyte dissolved in a concentrated solution of another. Cells 


j .h. W ^ Ag,A*a I j 1 A8a.Ag..a 

is afforded to the theory that tlie simple gas laws are valid for 
ions pre.sent in salt solutions the concentrations of which are large 
in comparison with that of the ion.s concerned. Conditions under 
vliieh the law fail.s to apply are discussed, and the results of 
Loomis, K.«sex, and Meaeham (.A., 1917, ii, *353), that slight changes 
in the activity coefficient occur with var^dng concentrations, are 
ron finned , Un EM ica l A bstracts . 


AgCljAg and 


Newer Investigations on the Anomaly of the Strong 
Electrolytes. Luinvic; Ebert {Jakrb. Radioaktiv. Ehktronik, 
1921 , 18, 134—196). — An alphabetical bibliography of the work 
on strong electrolytes is given. The whole subject of t)ie behaviour 
(if strong electrolytes i.s di.scussed under the headings (i) chief 
anomalies, and (ii) the hypothe.sis of complete dissociation of the 
strung electrolytes and the activity of electrical forces between the 
ions. J. F. S. 


Transport Numbers of Sulphuric Acid by the Concentra- 
tion Cell Method. Alfred L. FERorsoxand Wesley G. France 
(/. Amer. Chem. Soc-., 1921, 43, 2150 — 2100). — A method ia 
described for the determination of the transport numbers of a 
^i-bivalent electrolyte by measurement of the potentials of con- 
entration cells. The transport number of the anion of sulpimric 
dd for concentrations between and 0*013/ has been mea.^ured 
ind found to be 01868d:0'0007 ut 25°, This value is compared 
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with the values obtained by other investigators. It is shown that 
the dissociation values determined from freezing-point data are 
more satisfactory for calculating the potentials of concentration 
cells than those obtained from conductivity data. A correction 
to the formula for the potential of a concentration cell has been 
developed which takes into account the undissooiated part of the 
acid. It is shown that the concentration cell method is entirely 
satisfactory for the determination of the transport numbers of 
sulphuric add. J. F. S. 

Influence of Gelatin on the Transport Numbers of Sulphuric 

Acid. Alfred L. Ferguson and \Veslf.y G. France {J, Amer. 
Chem. Soc., 1921, 43, 2161 — 2171). — The efteot of gelatin on the 
transport numbers of gelatin has been investigated. It is shown 
that the addition of sulphuric acid up to 20®, ^ increases the transport 
number of the anion of sulphuric acid (01— O'Ol Jf) from 0'187 in 
the absence of gelatin to 0'68'> in the pre.sencc of 20% gelatin. 
The effective concentration of O'l.V and O'Ol-l/ .sulphuric acid 
solution is reduced by the addition of gelatin. Tlie conductivities 
of sulphuric acid are reduced by the addition of gelatin. An 
hypothe.sis is put forward to account for the action of gelatin in 
the presence of electrolytes. J. F. S. 

Electro-osmosis. A. H. W. Aten {Chem. WeeWnd, 1921, 
18, 690 — 692). — The theory of electro-o.smosis of liquids through 
porous solids is discussed, and the volume passing in unit time 
shown to he directly proportional to the current density, the 
dielectric constant of the liquid and the potential difference between 
the liquid and the porous material, and inversely proportional to 
the viscosity and conductivity of the liquid. The various attempted 
technical applications of the phenomenon, and of kataphorcsis 
(which term is restricted to the motion of solid particles suspended 
in a liquid under the influence of the electric tioM) are de.scribed. 

S. I. L. 

Some Electro-osmotic Experiments with de Haen's 
Membrane Filters. F. H. Pr.ausnit?. (KoUoid Z., 1921, 29, 
293 — 309). — The electro-osmosis of water, solutions of ammonia, 
sulphuric acid, ammonium sulphate, sodium sulphate, pota.ssium 
ferricyanide, and aluminium sulphate, through de Haen filters 
for var 3 -iiig .size of pores, has been inve.stiguted at 2.T and undei- 
a pressure of 43 cm. of water. It i.< shown that the de Haen filters 
are particularly' well adapted to the .study of tlie intliu in c of 
electrolytes on eleefro-endosmosis. Filters of medium -sized jaires 
(Nos. 20 and .120) when 5 em. thick allow 1(X> — .700 c.e, of watt r 
to pa.ss per hour under tiie psessure used in the exiawiments. Dis- 
tilled water (X = 6 x 10"®) Iravols toward the cathode throiigli the mem- 
brane under a current of 100 volts and about O' 1 amjjcre at t he rate 
of 1 — 2 litre.s per hour. The addition of sulphuric acid to the anode 
compartment, or any addition of thorium chloride or alumiiiium 
sulphate, reduces the clectro-endosmOki.s to value.s below that of 
water and in ca.ses may produce even a weak anodic endo.smo.si 3 . In 
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other cases, the addition of electrolytes brings about an increased 
cathodic endosraosis, in which the amount of water transported 
varies with the time the current is flowing and the nature and 
concentration of the electrolyte. It is shown that, in general, 
with an electrical conductivity of 200 — 400x10"^ and a consump- 
tion of energy of 0*01 — 0*06 KWHfMtre of transported liquid, 

8 — 16 litres /hour of liquid can be made to pass through a dia- 
phragm of 100 cm.®. It is not always neces-sary that the electrolyte 
should pass through the membrane as such; particularly in the 
case of ammonia it is shown that the addition of the base to the 
cathode compartment can bring about a very considerable endos- 
raosis of the water, which is to be attributed to the wandering in 
the opposite direction of those ions which are responsible for the 
discharging of the membrane. The transport of the *804*1011 
through a de Haen membrane from negative to positive corapart- 
nienta brings about a considerable passage of water from the 
positive to the negative compartment. In every ca.se there is 
an optimum electrolyte conciuitration, and if thi.s is exceeded 
anomalies occur which arc found to be connected closely with the 
electrical conductivity. The discharge of the membrane is held 
to be due in all probability to the adsorption of hydro.xyl ions, 
for all processes wliich effect a reduction of the hydroxyl-ion 
concentration also effect a reduction of the electro-endosmosis 
(cf. D.R.-P. 333575,. 1910). J. F. 8. 

Attainment of Constant High Temperatures. K. .Moser 
{Z. angew. Ckem., 1921, 34, 625). — The apparatus or object to be 
maintained at constant temperature is itimier.sed in paraffin con- 
tained in a cylindrical gla.«s vessel .surrounded by an outer glass 
vessel of similar shape l)ut enlarged to a spherical form at the 
bottom to accommodate a liquid of .‘suitable boiling point, which 
is kept in ebullition so that its vapour surrounds the inner vessel. 
The two vessels are .sealed together round the top except where a 
tube servc.s to connect the vapour jacket with a retlu.x condenser, 
d'he lower end of the condenser tube project.s downwards fur some 
distance into the vapour jacket and the vapour enters it through 
a lateral oritice. Tlie end of the tube is drawn out to a jet and 
disposed vertically above the boiling liquid. By tliis arrangement 
the condensed liquid is warmed again before it falls back into the 
jacket and is jireventcd from falling on the hot walls of the vessels. 
Liquids of high boiling point, .sueli a.s ethyl Ijenzoate, b. p. 212-.3'^. 
have been succe-ssfully ii.-^ejl in the out< r ve.''sel. .1. H. L. 

The Expansions of some Refractory Materials at High 
Temperatures. JL HooiTrn {('ompt. nad., 1921, 173, 135S— 
1360). — The expansion curves for bau.xko, clay, .silica, chromite, 
and magnesia over the ten)})era(urc range 0" to 1600" arc given. 
The smallest expan.-^ion was shown Iiy the bauxite, which is suitable 
for use in furnaces subject to sudden changes in tenq^crature. 
Silica showed the most irregular expaiysion ; it expanded rapidly 
up to 600° and then only* very slowly, and above ICHX)° showed 
a slight contraction. The curve shows two singular points at 210*^ 
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and 570® respectively, which are the transformation points of 
cristobalite and quartz. Furnaces constnicted with such bricks 
]uust only be heated up very slowly, the temperature rise being 
less than 60° per hour. The curve for the clay bricks is intermediate 
between the curves for bauxite and Silica. Magnesia and chromite 
showed the biggest expansions, and such bricks are only suitable 
for the construction of furnaces in continuous work . W. G. 

Coefiicient of Expansion of Molten Salts- W. Herz {Z. 
physikal. Ghem., 192], 98, 98— 102).— Tii previous papers {A., 1914, 
ii, 25, 245 ; 1921, ii, 381) it has been shown that Mendeleev’s equa- 
tion is true for the expansion of normal organic liquids. In the 
present paper, the equation has been applied to the molten inorganic 
substances, sodium molybdate, lithium nitrate, sodium nitrate, 
rubidium bromide, caesium nitrate, potassium tungstate, caesium 
iodide, potassium molybdate, sodium tungstate, rubidium fluoride, 
eaeaium sulphate, and thallous nitrate. The data employed are 
taken from the work of Jaeger (A., 1918, ii, 33). The densities 
calculated by the Mendeleev formula agree in most cases to about 
1 per 1800 with the experimental values. The only cases where 
divergence is shown are thallous nitrate and sodium tungstate, 
and here it is not much greater than in the other cases. The 
density values calculated by the Mendeleev equation arc compared 
with those calculated by Jaeger {loc. dt.) by a single constant 
formula for ca?.sium iodide and rubidium fluoride, and by a two 
constant formula for ciesium sulphate and the value of the single 
constant Mendeleev formula demonstrated. J. F. S. 

General Methods for the Determination of the True Mole- 
cular Constitution of Pure Substances and their Mixtures. 

Mario Basto Wagheu (2. physikal. Ohem., 1921, 98, 81—93). — A 
theoretical paper in which the author differentiates between the 
thermodjTiamics of mixtures treated in connexion with their 
independent components and the thermodynamics of mixtures 
treated in connexion with their triie components. The advantages 
and drawback.s of both method.s of treatment are explained and 
the nature of the results obtainable is pointed out in each case. 
The various propertie.s which may be used in tlic determination 
of constitution arc enumerated and their application is indicated. 
These include volume, heat change, vapour pres.surc, solubility, 
freezing point, boiling point, specific heat, compressibility, thermal 
coefficient of expansion, and osmotic pressure. The properties, 
dielectric constant, viscosity, refraction, and surface tension do 
not permit conclusions being drawn which may be used in the 

second method of treatment. J. F. S. 

• » 

Thermodynamics of Mixtures. IX. Mario Basto Wagner 
(2. physikal. Chem., 1921, 98, 151 — 156; cf. A., 1921, ii, 375). — A 
theoretical paper in which the theory of the heat of mixtures is 
developed on the basis of the thermodynamics of mixtures treated 
in connexion with the true components 1(cf. preceding abstract). 

J. F. S. 
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Theory of Equations of State. II. Mario Basto Wagmeb 
[Z. 'phyaihal. Chem., 1921, 98, 244—251; cf. preceding abstract). — 
The hypothesis developed previously is extended. The present 
paper deals with the theory of the heat of vaporisation and the 
internal pressure. • J. F. S. 

Equation of Condition of Nitrogen at Small Pressures 
and Low Temperatures. R. Bartels and A. Eucken {Z. 
physikal. Ghem., 1921, 98, 70 — 79). — The equation of condition of 
iiitrogen has been measured by means of a constant pressure gas 
thermometer between the temperatures 90° and 76° Abs. and 
between the pressures 0*5 and 1*0 atm. The results are repre- 
sented by means of an empirical formula for the correction quantity 
B' of the form v==RT jp—RTB\ This formula has been used to 
calculate the molecular heat of nitrogen for the ideal gas con- 
ditions, and the value 6*873 obtained for Cp. This value is 0*07 cal., 
or 1% lower than that (6*944 cal.) demanded by the classical theory, 
whilst the Berthelot equation of condition leads to a value 0*2 cal. 
lower than the classical value for the temperature 92° Abs. A 
comparison of the reduced B' values for a range of temperature 
shows that the curves for hydrogen and nitrogen cannot be brought 
into coincidence, but that at low temperatures they diverge. 

J. F. S. 

Equation of Condition. II. Principal Equation of Con- 
dition. 111. Principal Equation of Condition and the 
Equation of Condition for Individual Substances. IV. 
Compressibility Eqpiations of Liquids. A. Wohl {Z. physikal. 
Chem., 1921, 99, 207—225, 226—233, 234—241 ; cf. A., 1914, ii, 
430). — A series of theoretical papers in the first of which the author 
further develops the equation of condition previously published 
[loc. cU.). The various relationships brought out by this equation 
are considered and compared with the equations of van der Waals 
and Kamerliagh Onnes. In the second paper, equations of 
fonditioii are developed and considered for hebum, hydrogen, 
water, and ethyl alcohol. The third paper deals with compressi- 
bility equations for liquids, particularly highly compressed sub- 
stances. The substances ethyl ether, carbon dioxide, and hydrogen 
are considered. J. F. S. 

Extension of EbuUioscopy and its Application to Binary 
Mixtures. Ernst Beckmann and Otto Liesche {Z. physikal. 
CJicin., 1921, 98, 438 — 454).— The authors have combined the 
Haoult equation 7^— P^fA/lAd-w)] with Dalton’s law 
(.V' ba')] to form the etpiatioii 

shown that this equation may be used generally in the cbullioscopy 
uf binary mixtures, and may be cxtendt‘<.i to meet complicated 
i;iscs, since the determination uf the absolute boiling point fixes 
the value of Pq with the help of vapour pressure tables or formulae. 
The introduction of the bo^ng point di^erence A and the ebuUio- 
ijcopic constant E leads to a special ebullioscopic equation 
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A — AX/t— -which, may only be used for small A values. If in 
either of the above exiuations n or n' is given the value zero, the 
two limiting cases arc obtained, in which the second component 
(represented by small letters) is non-volatile or is not soluble in 
the first component. J. F. S. 

A Vapour Pressure Formula with a General Integration 
Constant. F. A. Hesgi.kin {Z. physikal. Cheui., 1921, 98, 1 — 13). — 
A theoretical paper in whicli the constants of a previously pub- 
lished rule (A., 19211, ii, 732) for the comparison of the vapour 
pressure curves of two substances, log « log T^+b, have been 
brought into relationship with the Trouton constants. From this 
relationship a vapour pressure formula has been deduced which 
contains two specific constants and has the form log p(atia.) = — 

4*6222. The formula holds, in comparison with other two constant 
vapour pressure formula*, over greater temperature ranges and is 
characterised by the fact that the integration constant is the same 
for all substances. The index is shown to be equal to X/(v-- v')p . K 
where K has the same value for all substances, and consequently 
\j{v—v')p may be calculated from the above formula; on the other 
hand, n may be determined from X/(y— v')p or XjRT. To calculate 
the actual formula, two vapour pressure determinations are neces- 
sary, or tl\e knowledge of one vapour pressure point and the molecular 
latent heat of vaporisation at llie same pressure. The formula is 
shown to be- equally true for sublimation prcs-surcs, and it may 
also be applied to decomposition pressures. J. F. S. 

Theory of Binary Mixtures. VII. Mixtures of Ethyl 
Ether and Bromoform. F. Dolf.zalek and M. ScutJLZE (Z. 
physikal. Chem., 1921, 98, 395^29; cf. A., 1920, ii, 32).— The 
vapour pressure of a scries of mixtures of ethyl ether and bromo- 
form has been determined at 2.’)' and ; tlio contraction on mixing, 
the coefficient of expansion, and the density of the mixtures have; 
been determined at 25". T'hc results show tlmt on mixing the 
components a mutual partial complex formation occurs. The 
resulting compound consists of one molecule of ether and one 
molecule of bromoform; it occurs in tlxe solution in a dissociated 
condition and on heating it decomposes. Bromoform itself la 
strongly associated, but with decreasing concentration the associa- 
tion decreases. The vapour pressure was <letermined by a new 
static method. A theory is developed whereby tlm molecular 
constitution may be calculated from the vapour pressure measure- 
ments. From two measured vapour pressures the combination 
constant K and the association constant k were determined, and 
from these the molecular ^constUution of the mixture was calculated 
for 25°. The results show that at 2.5° bromoform consists of 65% 
of bimolecules and that in the mixture of I mol. of ether and 1 mol. 
of bromoform, 23% of the eqiii-molecular compound is present. 
The vapour prc.ssure for ajl mixtures has been calculated from tlie 
molecular composition, and found to be in good agreement with 
the experimental values. A marked contraction occurs on mixing 
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etlier and bromoform; the conlraction curve is 8tr<>ngly depressed 
oil account of the association of the bromoform. The contraction 
]ias been calculated on the basis of the theory and found to agree 
with the observed contraction. Fix)in the coefficient of expansion 
the contraction at 15°, 20°, apd 30° has been calculated. From 
the contraction at 25°, the density of the mixtures was calculated, 
and the results show that the measurement of volume change by 
the differential method is the most exact for the measurement of 
easily volatile liquid mixtures. J. F. 8. 

Vapour Pressure of Binary Mixtiorcs. Gerhardt (t 
Schmidt {Z. -physikal. Chem.^ 1021, 99, 71 — 86). — A new simple, 
static method of measuring the vapour pr€?ssure of liquids is 
described. It is shown that the dynamic method of measuring 
the vapour pressure of mixtures gives only moderate results ancl 
then only when the experiments arc made under definite conditions, 
and it is inferior in every way to the new static method. The 
vapour pressures of the following mixtures, benzene-ethyl ether, 
bonzcue-chloroform, benzcnc-mctbyl acetate, methyl acetate- 
ethyl acetate, benzene-carbon disulphide, benzene-toluene, toluene- 
carbon di.sulphide, ethyl alcohol-methyl alcohol, benzene-methyl 
alcohol, chloroform-carbon disulphide, and acetone-chloroform 
have been measured up to a pres.sure of 4 atinosphere.s. By plotting 
the molecular composition.s as ab.sciss® and the vapour pressures 
as ordinates, it is found that at all temperatures (2U —100°) mixtures 
of ethyl alcohol and methyl alcohol give a straight line. Mixtures of 
benzene and ether and of benzene and chloroform give approximately 
straight lines up to 30°, but at higher tcm})erature curves which 
are convex to tl\e abscissa axi.s, and the higher the temperature 
the greater the convexity. Mixtures of acetone and chloroform at 0° 
jiivc a straight line, and at higher temperatures curves convex to 
the abscissa a.xis, wliich become more convex as the temperature 
is raised. ^li\( ures of benzene and toluene, ethyl acetate and methyl 
acetate, and benzene and methyl acetate at low temperatures give 
.‘traight lines, but at higher temperatures the curves arc concave 
i(j the abscis.sa axi.s and the concavity becomes greater as the 
triiipcrature is raised. Mixture.^ of benzene and carbon di.sulphide, 
tdluene and carbon disulphide, ehluroforin and carbon disulphide, and 
briizeiic and methyl alcohol, give at curves whieli are concave to 
the ab-scissa axis, and the higher the temperature the greater the 
(.oncavity, this being particularly noticeable in the ease of benzene- 
niethyl alcohol. From the fact that the higher the temperature 
the greater the concavity or convexity, the conclusion can be drawn 
that for every liquid mixture there is a temperature at which the 
rrlationahip l)etween the vapour pressure and the molecular coui- 
iwsition may be represented by a sfrAight'*line, generally speaking 
this occurs at low temperatures. It is .diown that a scries of deduc- 
tion.s from Dulezaleks theory of binary solutioius, which refer to 
the influence of temperature on the course of the isotherms, are 
iwt confirmed by the experiments. Consequently the theory 
cannot be maintained. J. F. S. 
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Intersecting Vapovir Pressure Curves and Deductions 
therefrom. Carl von Rechenberg {Z. physikal. Gl^m.y 1921, 
99, 87—104). — A large number of pairs of substances are recorded 
for which the vapour pressure curves intersect. From a comparison 
of the intersecting vapour pressure curves the following conclusions 
are drawn. All liquid and solid substances consist of largo 
molecular complexes of undetermined variable composition of 
different stability, and present as many classes of compounds as 
they have different molecular types. Every individual com- 
pound behaves in a characteristic manner. The division of liquids 
into associated and non-associated groups from surface tension 
measuremente is incorrect. All comi>ounds are associated, but the 
so-called associated compounds are more loosely combined. The 
sub'diyision only separates the most divergent compounds, but 
does not take account of the intermediate and transition com- 
pounds. A table is drawn up of the various aggregates according 
to the increase of vapour pressure with increase of temperature. 
The table is very similar to Rothmund’s solubility table, from 
which it follows that vapour formation and solubility are parallel 
phenomena and must be due to the same cause. J. F. S. 

Vaporisation of Solutions of Liquid Pairs possessing 
Intersecting Vapour Pressure Curves. CARii vox Rechbnbbrg 

(Z. physikal. Chem.y 1921, 99, 105 — 115; cf. preceding abstract). — 
The Bancroft rule, that liquids with intersecting vapour pressure 
curves form solutions with a characteristic point, has been con- 
firmed, when notice is taken of the fact that the property of the 
characteristic solution only obtains inside a limited pressure region. 
A large number of homogeneous mixtures with intersecting vapour 
pressure curves are tabulated with the minimum boiling point and 
the concentration of the characteristic fraction at 760 mm, 

J. F. S. 

Distillation and Rectification. L. Gay [Chim. ei Irid., 1921, 
6, 567 — 578; cf. this vol., ii, 85). — In order to obtain the maximum 
efficiency from a column, ceteris paribus, the higher the tem- 
perature of the initial mixture the lower should be the level of its 
introduction into the distillation apparatus. This level should be 
such that an initial liquid or gaseous mixture meets a liquid or 
gaseous mixture of approximately the same composition in the 
column. If the liquid mixture is at its boiling point, or rather if 
the gaseous mixture is at its condensation point, then the com- 
position of the two mixtures is identical. The determination of 
the m i n imum intensity of heat and the minimum number of com- 
partments of the column necessary for an initial gaseous mixture 
has been carried out in a similar manner to that used for an initial 
liquid mixture {loc. cit.), and applied to the separation of practically 
pure water and alcohol from any gaseous mixture of water and 
alcohol at 95'^. The determination of the minimum intensity of 
heat necessary to remove a trace of impurity from a liquid has 
also been carried out. F. M. R. 
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Heat of Formation of Silver Iodide. Hugh Stott Taylob 
and William Theodore Anderson, jun. {J. Amer. Ckem. Soc.f 
1921, 43 , 2014—2017). — Braune and Koref’s calorimetric measure- 
nient of the heat of formation of stiver iodide (A., 1914, ii, 536), 
using A^-potasaium cyanide instead of SA-solutions as solvent for 
silver iodide, have been repeated. The result 15,100 cal. per mol. of 
silver iodide has been obtained, which confirms Braune and Koref’s 
value. J. F. S. 

Relationship between Heat of Solution and Heat of Fusion 
of Organic Silbstances. Georo Gehliioff {Z. physikal. Chem.y 
1021, 98 , 252 — 259). — The heat of solution of naphthalene, diphenyl, 
diphenylamine, azobenzenc, a-naphthylaminc, [3-naphthylamine, 
urethane, paraffin (wax), nitronaplithalene, nitrophenol, m-dinitro- 
benzene, phenol, menthol, thymol, p 3 rrogalloJ, resorcinol, citric 
acid, and chloral hydrate has been determined in 1—3% solutions 
in the solvents water, benzene, ethyl ether, alcohol, carbon disulphide, 
acetone, amyl acetate, aniline, chloroform, and acetic acid. The 
results show that for a series of .substances, particularly hydro- 
carbons, aromatic amines, urethane, and. azobenzene, the heat of 
solution in various .solvents is practically identical with the heat 
of fusion. Organic substances containing the hydroxyl group give 
very different values for the heat of solution and the heat of fusion, 
whilst substances containing the nitro-group take up an intermediate 
position between the other substances. The heat of solution of 
Ihc sodium, potassium, and ammonium haloids ha.s been deter- 
mined in aqueous solution, and the results arc di.scussed in con- 
nexion with the structures and .space lattices of the.se salts. 

J. h\ S. 

Heats of Solution and of Transformation of the Acido- 
and Aquo-cobalt Pentammines. Arthur 13. Lamb and John 
P. S[MMONy {./. Amer. Ckem, Soc., 1921, 43 , 2188 — 2199). — A method 
(if calorimetry ha.s been developed in which only observations on 
:i silver coulometcr and of time and electrical resistance arc required. 
[( i.s .shown that ti»e same cobalt sulphide, is produced 

liv the action nf sodium sul|jliide on chloro- and aquo-pentammine- 
Niiialt chloride in ju^ueous .solution. The solubility of chloro- 
uentanuninecobalt chloride in water at 9'^, .30'^, and 50’ has been 
ilctcrmined, and the values 2'24-l. 6047, and respectively, 

!i;i\e been ol)tained in giams per lilrc. The lieat of solution ha.s 
ii'M ii (-alculatcd from these data and the value 13,440 cal. obtained, 
uliich is ill fair agrceineiit with the e.\|K*riu!en(al value. 12,4(X) cal. 
Tlic Ijcat-s of sohiiion of a niimlicr <if acido- and aquo-pcntainininc- 
(u)>alt salts ill water have been ineagurcd* The following values 
n'c found at 25", in cals., cliloro-chloikle. -12,420; aquo-c-hloride, 
0,400 ; bronio-lu'omide, -- 12,660 ; aqiio-bromide, —9,220 ; 
nilrato-nitrate, — 14,fK)0; ami aquo-nitrate, —15,300. Tlie Iieat 
uf reaction of solutions of penUinimine* .salts with solutions of 
fSMiiurn sulphide ha.s been* ineasurwl at 25’’ and that <if the 
^lid salts with .sodium .sulphide solutions calculated. The 
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following values in cals, at 25° are obtained, chloro-chloride, 
15,070; aquo-chloride, 12,030; brorao-bromide, 13,290; aquo- 
bromide, 11,600; nitrato-nitratc, 12,340, and aquo-nitratc, 11,860. 
From these results the heat of transformation of the aeido-salt to 
the aquo-salt in each case has been calculated, and the values 
chloride, 2,140 cal.; bromide, 1,690 cal., and nitrate, 480 cal. 
have been obtained. J. F. S. 

Heat of Wetting of Silica Gel. W. A. Patrick and F. V, 
Grim (-/. Amur, Chem. A’oe., 1921, 43, 2144 -2150). — The heat 
change occasioned by wetting silica gels with water, ethyl alcohol, 
benzene, carbon tetrachloride, and aniline, respectively, has been 
determined at 25°. The quantity of liquid used in each experiment 
was 50'07 c.c. and the amount of gel 2*3 — 2*5 grams. The follow- 
ing values in cals./gram of gel were obtained ; water, 19-22 ; alcohol, 
22'63; benzene, 1113; carbon tetrachloride, 8-42, and aniline, 
17*54. The heats of wetting have been discu-ssod and found to 
be in keeping witit the changes of surface energy. J. F. S. 

Viscosity of Gelatin Sols. Robert H. Rooitk (,7. Ampr . 
Cham. iSoc., 1921, 43, 1764 — 1773). --.4 number of experiments 
have been effected with gelatin sols to determine the relation 
betsveen viscosity and eoncenlralion. The data obtained have 
been applied to Ifatschek’s formula for the viscosity of omulsoids, 
and it is shown that the value of A'jA^ rej>rcscnlijig the volume 
occupied per unit weigiit of dispersed phase, is not a constant 
with varying concenU-ation, but rises regularly to a maximum 
and thereafter regularly diminishes with increasing concentration. 
This behaviour is noticed also in the ease of other colloids. .V 
tentative explanation is pre.sented based on the effect wliieh increas- 
ing concentrations of dispersed i>hase will have on the surface 
tension of the dispersion medi\im. .\ssunung the e^iuilibrium. 
surface tension ::2 solvation potential, an empirical relation is 
developed which, wilh a fair degree of accuracy, delincs the 04111- 
librium. At very high concentrations, a reversal of jiliasr 
probably occurs, at which no expi'csslons yet developed adeijuatcK 
represent the relations involved. A high degree of .solvation is 
sliown to be indicated by a high coeflicient of viscosity, that is. 
solvation and viseo.sity are parallel function.^.. T.'sorlectnc gelatin 
at a hydrogen-ion concentration 2>:10'5 is shown to have the 
lowest \ iscosity and tlie lowest degree of solvation, gelatin 
at a hydrogen-ion concentration 31 1<>-^ the highest, and calcium 

gelatinatf.' at a liydrogcn-ion concentration 2-.5 • lO '- i.s intci-mcdialc. 
If an excess of acid is allowed to remain in the gelaliu solution, 
even although tlie acid'bc of very low eoneenf ration, the viscosil\' 
and degree of solvation will be reduced. J. K. S. 

A New Viscostalagmometer for the Estimation of Surface 
Tension and Viscosity of Liquids of Very Different Limpidity. 

1. Tr.\ube J5., 1921, 12Cr, 106 -107).— The es.Hential 

feature consists in the adajdation to the ordinary form of stalagino- 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 123 


meter of five interchangeable ground-in mouth-pieces of differ- 
ing capillary bore, thus allowing measurements to be performed 
with the same apparatus on liquids of a great range of fluidities. 

H.K. 

Ionisation and Surface Activity of Aqueous Solutions of 
Aliphatic Acids. Wilh. Windlsch and PHir,. Osswald [Z. 
'pkysikal. Chem.^ 1921, 99, 172 — 188). — The connexion between 
ionisation and surface activity of organic acids has been investigated. 
It is shown that of iV/IO-acid or alkali when added to an aqueous 
solution acts only a.s a diluent, that is, the surface activity is 
independent of the hydrogen-ion concentration. Experiments 
have been madi; to determine the concentration of acids of different 
.strengths, such as hydrochloric, formic, and acetic acids, 'w’hich 
must be added to .solutions of nonf)ic acid so that the same sixe 
of drops may be obtained, and also tlie concentrations of the.se 
acids which will produce the same colour with methyl-orang(> 
solution. It is sliown that free iionoic acid in aqueous solution is 
lO^^/o dissociated, and therefore the addition of acid increases its 
surface activity. The simuitancoiis prc.s(*nce of sodium chloride is 
without action on the activity. With continued addition of acid, 
the size of tlic drojJs sinks to a con.stanl minimum. A .solution 
of sodium nonoate exhibits a .small activity, because through 
hydrolysis a small quantity of acid exists in the free condition. 
By the addition of a small quantity of alkali, the free molecules 
ure ionised and the size of the droj) sink.s to that of water. An 
addition of hydrocliloric acid produces fresh acid molecules, and 
die .size of the drop sinks to a minimum, whicli Is reached when 
11 the aliphatic acid ions have disappeared. ( ‘on.sequently it 
)ll()Ws that tlie surface activity of af|ueou.s .solutions of aliphatic 
c*ids Is due to ionisation proce.s.ve.s, and the possibility of calculating 
\io size of the drops due to the actiem of various additions is pointed 
ut. J- F. S. 

High Pressure due to Adsorption, and the Density and 
^olume Relations of Charcoal. William 1). Harkins and 
). T. Ewino (./- Amrr. Chcin- Sor., 1921, 43. 1787— 1S02). — The 
resent paper furnishes evideixv in favour of the hypothesis pre- 
ieu.'^ly expressed (A., l!t21, ii. 87) by the author's, M'hieh state.s 
liat the litjuifls which ixuictrate into chare<ial are compressed by 
force due to molecular allraetion, whieh acts as a pressure of 
luinv thousand atmosphere.s or more). 1’he present paper 

liow.s that it is tlie Uqukl in the miem-poix's and not the inaero- 
lorcs which is compress'd, ami eon.s<-i|m*nf ly the pre.-isuiv would 
)r(ibublv be much gns-itn* than the 4igur«* mentioned. Not only 
harcoa] but other jjorons .sub.stanec's and fine jxnvders should 
xtTt this eompres.'iiive idh-vt, but to a mueh Mualler extent. A 
lumber of experiments aiv described in whieli the compression 
s demonstrated liy volume eh.angos, btit the values measured 
lave nut exceeded 72 a(iu5. Ethyl ellier, whk’li is mueh more 
urnpresaible than water, o<'<'Ujiies a volume in charcoal which is 
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about 10% less than that occupied by the amount of water which 
outside the charcoal is equal in volume to the ether. Tt is probable 
t hat the water in the micro*pores is compressed by about 25% or 
more, whikt the ether is compressed by 40%. The liquids in the 
macro-pores of the diameter 1*2^10“® cm. are not compressed 
sufficiently to produce a noticeable effect on the volume. The 
true volume relations in 1 c.c. of a characteristic coconut shell 
charcoal are 0'28 c.c. micro-pores, 0*18 c.c. macro-pores, 0'54 c.c. 
carbon, which give a density of 1*60 for the carbon. The density 
of the lumps of sbeh a charcoal is 0'866. Charcoals which arc 
inactive as adsorbents of gases do not exert a compressive effect 
on the adsorbed liquids of a sufficiently high magnitude to be 
very evident, although there appears to be a .slight effect of this 
nature. The densities of the carbon in the two inactive wood 
charcoals investigated arc 1*65 and T50. When coconut-shell 
charcoals alone are considered, it is found that the lower the apparent 
density in an organic liquid, the less in the adsorptive action on 
vapours, and it is indicated that this relation may be expected to 
hold better the more compressible the liquid which is adsorbed, 
80 that either ethyl ether or pentane or another highly compressible 
liquid should be used in such tests. Simple thermodynamic equa- 
tions are given for the heat of immersion or adsorption of a plane 
surface. Whilst there is probably no definite area of surface 
inside a lump of charcoal, a definition for an apparent area may 
be given. The one chosen here is that tlie apparent area with 
respect to the heat of immersion is the area of the plane surface 
of carbon which will develop the same amount of heat on immer- 
sion as is equal to that developed by the immersion of 1 gram of 
the charcoal in the same liquid. Since the film in the charcoal is 
probably a number of molecules thick, this apparent area is prob- 
ably larger than corresponds with the carbon surface. This metliod 
indicates that the area of I gram of cluarooal is 120 sq. metros. 
The magnitude of the heat of immersion of liquids on mercury u 
Jl*3xl0"® cal. for octane and 3*25x10"® cal. for fsobutyl alcohol. 

J. F. S. 

The Origin of the Potential Differences Responsible for 
Anomalous Osmosis. .Tacques Txieb (./. Geti. Fhysiol., 1021, 
4, 213 — 226). — If a collodiim hag, coated on the inside with protein 
(gelatin) separate two identical acid solutions an<l .a neutral salt 
be added to the inside, the rate of diffusion inwards througli the 
membrane is a minimum at the isoelectric {X)int of the protein, 
increases with the acidity to a maximum, and then decreases. 
The potential difference between tJir two solutions varies similarly. 
In the absence of prott^in, the.se charucteri.stic varialiona are nut 
obtained. T!k‘ anomalous variation of the potential difference is 
apparently a consequence of the Donnan equiliiniiim between 
.solution and protein, and tliis ])oteatial difference causes electrical 
endosmosis, andhencethfe irregular rates of diffu.sion. The potential 
difference Is also intluenced by the fliffusinu potential, hut tiiis 
exists although no protein is present. W. 0. K. 
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Penetration of Electrolytes into Gels. UI. of 

the Concentration of the Gel on the Coefficient of Difiusion 
of Sodinni Chloride. IV alter Stiles and Gilbert Smithson 
Adaie {Biochem. J 1921, 15, 620 — 626). — ^The coefficient of diffusion 
from normal solution into gelatin and agar gels was measured by 
the indicator method previously described (A., 1920, ii, 235). With 
increasing concentration of gel, the coefficient of diffusion at first 
decreases rapidly according to an exponential relation, but with 
concentrations above 2% the curve connecting coefficient of diffu- 
sion and concentration is approximately a straight line. It is 
shown how this result can be harmonised with the relation between 
diffusion and viscosity found by Einstein, Sutherland, and von 
Smolimowski. The diffusion coefficients found when extrapolated 
for diffusion in water are about 7-5% higher than those obtained 
from ^e results of Oholm (A., 1905. ii, 147). This is attributed 
to the fact that m Oholm ’a experiments the salt concentration refers 
to ionised+un-ionised salt, whereas the authors measure only the 
rate of penetration of the ions, which diffuse about tivice as fast 
as the un-ionised salt. 

The resistance which even a stiff jolly offers to salt diffusion is 
quite small; the rate is reduced by less than 2% for each gram 
of gelatin added to 100 o.o. when the concentration exceeds 2% 

G. b’ 

Penetration of Electrolytes into Gels. IV. Diffusion of 
Sulphates. Walter Stiles [Biochem. J., 1921, 15, 629—635).— 
in 0'5% agar, ammonium, potassium, sodium, and magnesium 
sulphates diffuse almost as fast as in pure water. In 10% gelatin 
the rate is decre^ed by about 25%. The diffusion coeffident of 
copper sulphate in agar is considerably greater than in water 
and in 10% gelatin less than in water, but stiU greater than the 
values for other sulphates uidicate. The abnormal results of von 
lurth and Bubanovid (A., 1920, ii, 94) have not been confirmed, 
the comparatively small uptake of sulphates by plant tissue is 
act to be explained on the basis of retarded diffusion through a gel. 

G. B. 

A General Theory of Solutions of Electrolytes. Jn.anendra 

Ch.indba Ghosh {Z. physikal. Ckem., 1921, 98, 211 — 238). A 

theoretical paper in which the author develops a new theory of 
electrolyte solutions on the basis (i) that in solutions of strong 
electrolytes only ions exist, and (ii) in solutions of weak electrolytes 
or those of medium strength there exists an equilibrium between a 
nou-polar form (non-electrolyte) and a polar form (which behaves 
as a strong electrolyte). This hypothesis is examined in connexion 
"itli the data obtained in recent years on electrical conductivitv, 
activity coefficients, conductivity in ribn-aqueous solvents, inffucncc 
of salts on solubility relations, .absorption of light by salt solutions, 
and the relation between osmotic pressure and activity coefficients' 

. J. F. S. 

Theory of Strong Eleotrolytes. H. Kallmann (Z. phmial. 

1921, 98, 433 — 437). — A number of criticisms of Ghosh’s 
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liypothesis of solutions of elcctrolytOvS (T., 1918, 113, 44‘J, 627, 707, 
unci preceding abstract) ai'e put forward. J. F. S. 

Solubilities in Mixtures of Two Solvents. George Pucheh 
and William M. Dehs {J. Amer. Chetn. Soc., 1921, 43, 1753 — 
1758; cf. A., 1917, ii, 445).— The ‘solubility of forty-iive organic 
substances has been deteriiiined at 20—25°, in ethyl alcohol, 
quinoline, and equimolccular mixtures of the two solvents. In. 
some cases, the solubility in the mixed solvent lies either above or 
below that in the individual solvents; this is most marked in the 
case of carbamide,*" saccharin,"’ p-nitrophenol, acetanilide, resor- 
cinol, piperine, cinnamic acid, and chloral hydrate and in all these 
cases compound formation is imlicated. The solubility of carb- 
amide, "saccharin,'’ brucine, and o-nitrophcnol in a series of 
mixtures of alcohol and quinoline has been determined at 25°, 
and the solubility of lactose at 1° and 25° and raftinosc at 25° in 
a series of mixtures of water and pyridine has also been determined. 
It is shown that the solubility of carbamide decreases quite regularly 
as the concentration of quinoline increases, but at quinoline 
a break occurs and the compound of one molecule of quinoline and 
thi*ee molecules of carbamide is formed, m. p. 154°. Compound 
formation is indicated in the case of " saccharin,” brucine, lactose, 
and raftinose, but uo detinite compound was isolated. J. F. S. 

Compound Formation and Viscosity in Solutions oi tbe 
Types Acid-Ester, Acid-Ketone, and Acid-Acid. James 
Kendall and Elizabeth Brakeley {J. AtMr. Chem. 6’oc., 1921, 
43, 1826 — 1834; of. Koiidall and Gross, this vol., ii, 32, 33). — 
The visco!iit 3 *-com position curves at 25° have been determined 
for the sj'stems trichloroacetic acid-ethyl acetate, acetic acid- 
ethyl acetate, trichloroacetic acid-ethjd benzoate, acetic acid- 
ethyl benzoate, trichloroacetic acid- acetone, acetic acid-acetone, 
trichloroacetic acid-<icelopheuc)ne, acetic acid-acctophcuone and 
trichloroacetic ncid--acetic acid. The results obtained indicate 
extensive conipoinul formation in solutions of the esters and ketones 
with a strong acid (trichloroacetic), 'fhc same substances witli a 
weak acid (acetic) give viscositj’ curves which are much less 
abnormal, although compound formation is still evident. The 
curve for the system acetic acid-trichloix.)acetic acid exhibits con- 
siderable compound formation anil an examination of the results 
of previous workers on s^'stems of the types acid-acid and acid-base 
shows that this behaviour is general except when the components 
are of similar acidic strength. The rules formulated in previous 
papers relating to the extent of conqx)und formation with diversity 
in character of the components are confirmed by the present work. 

J. F. S. 

Compound Formation and Conductivity in Systems of 
the Types Formic Acid-Metal Formate and Sulphuric Acid- 
Metal Sulphate. Jaues Kendall, Howard Adler, and 
Arthur W. Davidson (./. Amor. Chfm.^^oc., 1921, 43, 1846—1853; 
cf. preceding abstract). — Electrical conductivity determinations 
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have been made of solutions of various concentratioiLs of barium, 
magnesium, and lead formates in anhydrous formic acid at 25"^, 
and of solutions of sodium, barium, calcium, magnesium, zinc, lead, 
and silver sulphates in anhydrous sulphuric acid. In this case, the 
^solutions contained 0‘04 equivalent of solid sulphate. Comparing 
the results for the formates with those obtained for other formates 
ill formic acid by Schlesinger (A., 1919, ii, 01; 1920, ii, 72, 73), 
it is shown that a definite parallelism exists between the degree of 
ionisation and the extent of compound formation. In the case of 
tlie sulphates, however, the uncertainty of the correction to be 
applied for the solvent is so great as to obscure the re.sults. Vari- 
ations in compound formation, solubility, and ionisation in systems 
of the general type IIX—RX arc all more extreme the weaker the 
acidic radicle X. Hydroxides in aqueous solution differ more widely 
than formates in formic acid, and these are more diverse than 
sulphates in sulphuric acid solution. J. F. S. 

The Photography of Opaque Crystals. H. FR.^Ngois and 
Or. Lobmand {Bull. Soc. chhn., 1921, [iv], 29, 1056 — 1059). — The 
application of the apparatus previously described for the photo- 
graphy of transparent crystals (of. A., 1921, ii, 626) to the photo- 
graphy of opaque cry.stals is given in detail. W. G. 

Stereoscopic Photography of Crystals, M. Fkan^ois and 
Cu. Lormand {Bidl. Hoc. 1921, [iv], 29, 1059 — 1063). — For 

this purpose, a micro.scopc, the tube of which can be inclined suc- 
cessively to the left and right, is used. It is fitted with the apparatiw 
previously described for the j>hotomicrography of ciystals (cf. A., 
1921, ii, &6, and preceding abstract). A photograph is taken with 
the tube inclined to the left and then one with it inclined equally 
to the right. The examination of the two photographs in a stereo- 
scope gives a stereoscopic picture of tlie cry.stals in relief. W. G. 

Ionic Properties and Crystallo-chemical Relationships. I. 
The Properties of the Ions which appear in Crystals, H. 
tKiMM {7j. phtjsikal. Chem., 1921, 98, 353 — 394). — A theoretical 
^laper in which it is shown that the electrostatic action of the ions 
111 crystals is due to the following ionic j)roperties, (i) the charge 
if the ion.s, (ii) the radius of the ion.s, (iii) the structure of the 
ions, particularly the .surface and number of exterior electrons. 
I'he ions are divided into live principal groups depending on the 
iniiiiber of exterior olectron.s. (i) lon.s of the helium type (2 exterior 
I ioctrons), (ii) ions of the Xe, A, Kr, Xe, and emanation type (S ex- 
terior electrons), (iii) ions of the Cu^, Ag", Au" type (probably 
"ith 18 exterior electrons), (iv) ions of the Te^ and Pb'' type, 
;v) ions of tlic ty[>e Fo-^+, Xi* " (transition ions), 

[t is shown from man}’ compounds and elements that the expression 
6v-'^.\e><^xe“^Kt>‘^Kr— hoMs fo^ mah}’ physical properties 
rikTC 0 is the numerical value of the property and the index i.s 
that of the inactive ga.s the structure t»f which comes nearest to 
that of the ion concerncHl. This inequality is due to au analogous 
inc(piality of the ionic radii. The ionic radii of O"', S Sc" y 
Tc' ; yig^ Ca'% Sr^S^a’‘ have been calculated and that 
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of Cs+ has been approximated. The series order of the other 
ionic radii has been deduced from the molecular volumes of iso- 
morphous compounds in which the interchangeable ions have the 
same number of exterior electrons. Ions with different structures 
and different exterior sheaths show a similar electrostatic action 
when the difference in the ionic radius compensates the other 
properties. J. F. S. 

Structure of Organic Crystals. Sir W. H. Bragg (Proc. 
Physical Soc., 1921, 34, 33 — 50). — ^The author has determined the 
.X-ray spectra of ' naphthalene, a-naphthylamine, benzoic acid, 
aoenapbtbene, p-naphthol, and a-naphthol by the pwvder method. 
To interpret the results, he has made the assumption that the 
benzene and naphthalene rings are actual structures having definite 
size and form, and that they are built as a whole into the organic 
substances in which they occur. It is shown from crystallographic 
and other data that this hypothesis is an extremely probable one, 
and it leads to results which are in excellent agreement with 
crystallographic data. It is shown that the unit cell of naphthalene 
contains two molecules and has a mass of 213 A.U., where 1 A.U.= 
10"^ grams, the linear dimensions of the cell are o=8-34, 6=6-05, 
and c=8-69 A.U. Two molecules of anthracene occupy the unit 
cell, and this has the linear dimensions a—S-7, 5=6-1, and c=ll-B 
A.U. The unit cell of aeenaphthene contains four molecules, and 
has hnear dimensions 8-32, 14-15, and 7-26 A.U., respectively, whilst 
o-naphthol has a unit cell which also contains four molecules and 
has linear dimensions o=13-l, 6=4-9, and c=13-4 A.U. ; the same 
number of molecules occupy the unit cell of p-naphthol and here 
the linear dimensions are o=5-85, 6=4-28, and c=8-7 A.U. The 
unit cell of a-naphthylaraine also contains four molecules, and has 
the dimensions 0=8-62, 6=14-08, and c=7-04 A.U. Benzoic acid 
has a wide spacing between the planes, the unit cell contains lour 
molecules and has the dimensions 0=5-44, 6=5-18, and c=21-S 
A.U. In a note the author stated, “ It is convenient in this work to 
extend the Angstrom system of units so that an A.U. of area is 10‘^‘ 
cm.*, of volume 10"** cm.* and of mass iC** grams.” J, F. 8. 

Rontgen Spectroscopic Investigation of Organic Com- 
pounds. I. and II. K. Becker aud W. Jascke (Z. physikal. 
Chem., 1921, 99, 242 — 266, 267 — 274). — In the first part an account 
is given of the X-ray u.xamination of the structure of a number of 
organic substances. The substances were examined in the form 
of compressed jiaatiUes by a method whicli is a combination of 
that due to Bragg and I)ebye-8cheiTcr. In the case of indigotiji 
it is found that the unit cell is an hexagonal parallclopiped with a 
rhombus as base of ec)ge 19/55 A.U. aud height 11-80 A.U. This 
contains 12 indigotin molecules. The figures refer to indigotin 
which has been subjected to a pressure of 4000 — 5000 atoms. Indi- 
gotin which has not been so compressed has a unit crystal cell with 
the linear dimensions p=6=20-20 A.U., c=12-15 A.U., which 
means that there is a volume contraction of 9-8%, the base de- 
creases 3-2% and the height 2-9%. Carbamide has a unit cell 
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of dimensions a=b=H-16 A.U., c=7-24 A.U., and contains 8 mole- 
cules. The umt cell of succinic acid contains 2 molecules and has 
dimensions o=5-00 A.U., 6=8-20 A.U., c=5-40 A.U., ri=94-70°. 
Compression reduces all values, the c value relatively most the 
value.s being : volume 10 g%,a^-2%, 64-8%, and c 5-4%. Measure- 
ments are recorded for (juinol, quinone, anthraquinone, anthracene 
naphthalene, phenanthrene, resorcinol, phthalie anhydride, phthalio 
acid, cinnamic acid {trana), fi-phcnylpropionic acid, azobenzene 
hydrazobenzene, lithium oxalate, maleic acid, .succinic acid, maleic 
acid, d- and f-tartaric acids, pentaerythritol. a-methylglucoside, and 
acctylenedicarboxyhc acid. The results show that the number of 
molecules in the unit cry.stal cell is always greater than one, and is 
not the same for nearly relateil substances such as maleic acid and 
succimc acid. In the second paper, the results of X-ray examin- 
ation of a large number of aliphatic acid-s are given. The results are 
arranged in. four groups. 1. Acids witli an odd number of carbon 
atoms, formic, propionic, valeric, beptoic, norioic, undecoie. II. 
Acids with an even number of carlion atoms, acetic, butyric, octoic 
laiirio, myrnstic, palmitic, stearic (also x-z'-distoariii). III. Isomeric 
acid.s, tsobut^ic, isovaleric, Irimc-thyiacetic. IV. Unsaturated acids, 
crotonic, undeccnoic, oleic, and olaidic. In many cases, the acids 
were measured as tlieir lithium suits. It i.s shown in the case of 
the e\ cn*nuiiibcr saturated acids apart from the hrst two members 
that they possess an hexagon symmetry with 72 molecules in tiie 
unit crystal, or possibly rhomboliedral with 2-1 molecules’ the 
uneven-number acids arc tetragonal with 24 or 48 molecules in 
the umt cell. There is no fundamental <lilTerence between the 
free acids and the Lithium salts. I P -8 


Mixtures of Anisotropic Liquids and the Identity of 
(^andjean s Stratified Liquids with Liquids of the Azoxy- 
phenetok Type. G. Pkikdel and L. Rover iCompt. rend 
1921, 473, 1320—1322; cf. Urandjcaii, A., 1921, ii. 91 1— In the 
case of mixtures of .substance.s capable of funiisliing ani.sotropio 
liquids, the two ])hases, tlie conic and thread-like (liquides a 
comques ct liqiiidc.s a Ills), are perfectly distinct and separated from 
one another by an absolute di.scontimiitv. Mixtures of Grandieaii’s 
stratified licpiids with other anisotropte liquids alwavs slimv an 
absolute discontinuity between the stratiKod liquid aiid the conic 
phase. On tile other hand, these mixtures do not show aiiv dis. 
oontmuity between the 1lirea<i-like phase, and the stratified liquid 
nr Cirandjoan. It is suggested, therefore, that t h-;indjeau”s stratified 
u(iuuls are only a speeial asjxft of the threafMiko liejuids of the 
type of azuxyphenetole. 


Some Fundamental Conceptions of Colloidal Chemistry. 

liUiiARi) /.suiMuxnv {Z. physikal. (hnu., 1021. 98, 

A theorelieul jiajK-r in whieh the nature of matter’ in the col- 
condition is eonsidrred. The put forward by Xageli 

( fianiiig, Munieli, 1879)^>n the nature of mieelke are considered, 
and it is shown that in general these views are in keeping viith 
VOL. CXXII. il. K 
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experimental data. The conceptions to be generally adopted are 
expressed as follows : by micell® in its broadest sense is to be 
understood a molecular complex of the dispersed material, which 
is not permeated by the dispersion medium. In the narrower 
sense, miccUsB are crystalline, ultramicroscopic particles of the 
dispersed material. Micellar complexes are formed by the 
association of micellae, and are ultramicroscopic particles generally, 
but in isolated cases may be microscopic. According to the form 
of the association, micellar complexes form, on the oae hand, 
microscopic or ultramicroscopic particles which are permeated by 
the dispersion medium, or, on the other, ultramicroscopic or 
microscopic swelling crystals. J. F. S. 

An interesting Colloid Gel. Ross Aiken Gortner and 

Walter F. Hoffman {J. Amer. Ckem. Soc., 1921, 43, 2199— 
2202). — Dibenzoylcystine is insoluble in water and in the crystalline 
state has no hydrophilic properties, but it can give rise to rigid gels 
which do not contain more than 0-2y(, of dibenzoyl-l-cystine. The 
0'2% gel is prepared by dissolving 0-2 gram of dabenzoyl-i-cystine 
in 5 c.o. of 95% alcohol. The solution is heated and water added 
to make the solution up to 100 c.c. After cooling for two to three 
hours, the solution sets to a gel comparable with that of a 5% 
gelatin gel. The gel is transparent, but after several days opaque 
nuclei are formed, due to crystallisation, which is accompanied by 
syneresis, and after several weeks most of the dibcnzoyl-l-cystine 
has separated in dehnite crystals. On applying strong suction, the 
liquid may be drained from the gel, thus shoving the coarse dis- 
persion. The gel has a fibrillar structure. J. F. S. 

Coagulation of Colloidal Solutions of Arsenious Sulphide 
by Electrolytes. E. F. Burton and E. D. JIacInnks [J. Physical 
Chem.f 1921, 25, 517 — 525). — The coagidation of solutions of 
arsenic sulphide sols of concentrations 0-027 gram per c.c. to 0-00337 
gram per c.c. by means of potas-siuni, lithium, magnesium, barium, 
aluminium, and zirconium chlorides, lanthanum sulphate, and cerium 
nitrate of various concentrations lias been investigated. It is 
shown in the case of aluminium chloride that the volume of the 
electrolyte required for coagulation of a given amount of the dis- 
perse phase varies inversely as the concentration of the eleotrolyto 
solution, provided the final concentration of the colloid is kept 
constant. For univalent ions, it is shown that the concentration 
of ion necessary to produce coagulation increases with decreasing 
concentration of the colloid, whilst for bivalent ions the concen- 
tration of ion rcj^uired to produce coagulation is almost constant 
and independent of the c^ncenjiration of the colloid. With tcrvalent 
ions, the concentration of ion required to produce coagulation varies 
almost directly with the concentrat ion of the colloid, whilst quadri- 
valent ions necessary for coagulation decrease much more rapidly 
than the concentration of, the colloid. These results are in keeping 
with earlier results of Burton and Bishop (A., 1921, ii, 176). It 
is also shown that the coagulation curve for barium chloride shows 
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a tendency to resemble the curve for tervalent ions as given by 
aluminium chloride, whilst the curve for the quadrivalent zirconium 
ion differs from that of the ceric ion, which is similar to that for 
tervalent ions. J. F. S. 

Acidity and Basicity- Rudolf Keller {Z. physical. Chem., 
1921, 98, 338 — 351). — A theoretical paper in which the terms 
acidity and basicity are considered. It is shown for the determin- 
ation of the acidity of a combination solute-solvent, or the sense 
of the electric charge, not only the inner chemical constitution of 
the dissolved substance is to be considered, but also the chemical 
constitution of the solvent, which may, in the case of substances 
which are nearly amphoteric, be determinative. Further, the 
difference in the dielectric constants of the solvent and* solute 
must be considered ; this quantity makes its influence noticeable in 
the case of amphoteric, iion-ionised, and associated solutes. The 
so-called basic dyes in aqueous solution usually migrate toward the 
anode, that is, they are acid according to the ruling terminology; 
this is particularly so in the case of the slightly dispersed and non- 
dissociated colour colloids; the so-callcd acid dyes are for the 
greater part basic or amphoteric. Certain acid dyes, such as 
picric acid, Martius-yeilow, aurantia, are really acid, that is, negative, 
and wander to tlic anode. The capillary rule of Fichter-Sahibom is 
generally correctly expres.scd in the literature, but incorrectly 
defined, since it places the dyes in the incorrect position in the 
electro-polarity series. All the experimental capillarity experi- 
ments show that immediately on diiq^ing the jjaper strips, the 
neutral and positive dyes rise with the solvent. In this correct 
form, the rule holds, not only fur colloids, but also for ion- 
dispersoids. Gobbelsroder (“Kapillaranaiy.se,” Dresden, 1910) has 
actually found the stroJigest acids below in the anode region. The 
strongest acids and bases, such as hydrochloric and sulphuric acids 
and potassium hydroxide in suitable solvents, migrate in directions 
which are opposed to their nature. Concejitration cells may be 
built up in which the strongest acids behave as bases. J. F. S. 

Homogeneity and Dispersity. Wa. Ostwald [Z. phyaikal. 
Chem., 1921, 99, 155 — 159). — A theoretical paper in which the 
conception specific surface is investigated on the basis of the phase 
rule. J. F. S. 

Reactions in Heterogeneous Systems. The Systems 
ILCOalBaSO.-K^SO.IBaCOs ; JCCOsiCaCaO.-K.CoOJCaCOa 
aSd “k^CrotlAl^Oa-KIOal^rO,. Ji. KamaA Ad H 
S.iLLiXGER {Z. physikal. Chem., 1921,. 98, 103 — 150). — The systems 
named in the title have been experimentally investigated. By 
the addition by barium chloride solution to an excess of a mixture 
of potassium carbonate and potassium sulphate solution, the 
relation in which barium divides itself between the carbonate and 
the sulphate ions has been approximately determined. This ratio, 
[COj '] : [SO 4 ”], is termed the precipitation equilibrium. In the 

5—2 
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case of tlie addition of silver nitrate solution to an excess of the 
mixed solutions of potassium iodate and chromate, the original 
equilibrium partition of the silver takes place according to the 
anion ratio, [IO3'] : [Cr0/7-]> ^ the previous case, but the two 
equilibria differ to an extruordinari^ degree in stability. Whilst 
the first can be approximately fixed by the rapid addition of alcohol, 
the second can only be fixed by a special experimental procedure. 
In the system .TK2C03H-2/K2C204-l-^CaCi2(2<a:+?y), the precipi- 
tation equilibrium could not be fixed by the addition of alcohol. 
The precipitation t:quilibriiim in general is labile, inasmuch as 
immediately after the precipitation a reaction is set up which 
brings about a change in the relationship of the salts in the solid 
phase and leads to the formation of one of the salts (solution 
equilibrium). The solution equilibrium has been determined for 
various concentrations for thesystein KoC03|BaS04-K2S04|BaC03 ; 
for the system K2C03|CaC>04-K2C204|CaC03, at various total 
potassium salt concentrations and various temperatures and for 
the system K20r04lAgI03-KI03|Ag2Cr04 at various total salt con- 
centrations and one temperature (20"). In the system K3CO3I 
BaS04-K2S04lBaC03, the partition relationship K2C03|ICgS64 
shows a marked dependence on the total salt concentration. No 
measureineuts uexc made on the temperature influence on this 
ratio. In the system K2C03lCaC204-K2C204lCaC03, the partition 
relationship K2CO3IK2C2O4 is but slightly" influenced by the total 
salt concentration but very .strongly influenced by tcjnperature. 
The ratio K2CO3IK2C2O4 is shown to be a strict linear function of 
the temperature. The data obtained for the systems investigated 
and those obtained by Kuupffer (A.. 1898, ii, 420) for the system 
KCNS|TiCl-KCl|TlCXS and by Xoyes and Kohr (A., 1903, ii, 201) 
for the system KOH|AgCl-KCl|Ag()H have been examined by 
means of the formula put forward bv Xernst and Noyes (A., 1891 
ii, 142). “ J. h\ S. 

Studies on Chemical Affinity. XIII. Reaction Affinity 
in Systems of Solid Salts. J. N. Bronsted (Z. physikal Ckem., 
1921, 98, 239 — 243). — In earlier papers (A., 1920, ii, 290, 298), 
a method was described whcrel)y the reaction atfinity betu’een very 
soluble solid salts might be determined. This method docs not 
yield the required results when applied to sj)aringly .soluble salts. 
In the present paper, a method is described for the determination 
of the reaction affinity in systems of sparingly soluble solid salts. 
The method has been applied to the I'eaction ICoCl(NH.,).]Br.,-r 
[CoBr(NH3)5](J!2 — ^ [CoChNH^)- jC]2-|-tt)oBr(XH3)5]Br2 and consists 
in determining the solubility of the four cobalt complex salts in 
mixtures of (i) potassium formate and ciiloride solution, (ii) potass- 
ium formate, and bromide, (iii) sodium chlorate and chloride, and 
(iv) sodium chlorate and potassium bromide, where, tho total alkali 
concentration is O-oA’ in each case. Then from* the solubility 
products of the four cobalt complex salts by means of the gas 
laws the reaction affinity may be calctilated. The results of the 
experiments lead to the value Aq — 621 cal. for T=:273®, a value 
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which is probably accurate to 1%. The system is characterised 
by the fact that the lighter ions are combined with the lighter 
ions and the heavier ions with the heav'ier. J. F. S. 

The Velocity of Decomposition of High Explosives in a 
Vacuum. III. Mercuric Fulminate. Robert Croseie Farmer 
(T., 1922, 121, 174—187). 

Sensitiveness of Very Sensitive Explosives. J. Eggert 
{Z. ElektTochem.i 1921, 27, 547 — .558). — l^he. sensitiveness of a 
number of explosives, including the iodides of nitrogen, has been 
experimentally investigated. The results show that the inter- 
inolccular decomposition of nitrogen iodide takes place according 
(0 the equation 8NH3Nl3=5N2+()NH4r+9l2, whether the flecom- 
position takes place in the dark or in light or is occasioned by 
detonation. Nitrogen iodide i.s not sensitive to shock, and many 
effects which M'ere previously attributed to detonation are now shown 
to be secondary raochanical cffcct.s. The sensitiveness of nitrogen 
iodide and silver amide is not materially changed by lowering the 
temperature to — 190°. Gradual isothermal increase of pressure to 
5000 atm. brings at>out a decomposition in 70% of the cases of 
nitrogen iodide or silver amide, lint all other explosives examined 
are unchanged by this treatment. An attempt i.s made to find an 
explanation of the sensitiveness of explo-sivcs; since earlier experi- 
iiients have shown that the mechanical effects are not to be explained 
as secondary temperature effects, there only remains the possibility 
tliat local increases of pressure occur with all mechanical influences 
and these are to he rcgardeil as causing the detonation. This 
view is supportci! by the pre.sent experiments on the behaviour of 
the sensitivenes.s with incroa.se of ])res.s\ire. A consideration of the 
processes occurring during the decom])ositiou of explosives from 
the point of view of Hcrzfcld'.s theory of i-elocity of chemical 
reaction leads to a possible explanation of .some of the propertie.s 
of these substanees. In this connexion, the primary, generallj'' 
very simple, nnimolecular decomposition of the explosive, whicli 
depends on the persistence of the inoleeule alone, is to he differ- 
entiated from the aeconipanyiiig, at least bimoiceular reaction, due 
III the collision hetwee-n tlic [iroducts of reaction of the primary 
process. If in the primary reaction products are formed which 
pos.sess more energy and a greater persistence than the original 
sub.staiices, or if, following on the jiriiuary process, other processes 
which are subjected to seviwai negative accelerations occm, then 
there will be no marked tendency to detonation. But if, on the 
other hand, the primary reaction leads to the stable end products 
of the reaction, or if these products iiruhjrgo other reactions with 
no retardations or at most only one retardation, then the explosive 
is one which has a high sensitivenes.s and a great tendency to 
detonation. Pres.sure k the factor which removes the retardation 
to the reactions, since it causes the atoyis, molecules, and atomic 
groupings which have affiiities for one another to come closer 
together. J. F. S. 
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The Autoracemisation of Potassium Chromioxalate. Erto 
Keightley Rideal and William Thomas (T., 1922, 121 , 196 — 

202 ). 

Neutral Salt Action, at Higher Salt Concentrations ; 
the Velocity of Hydrolysis of Ethyl Acetate, and the 
Hydrogen-ion Activity of the Catalyst. Gosta AkerlOf {Z. 

physihal. Chem.y 1921, 98, 260 — 292). — The velocity of hydrolysis 
of ethyl acetate by 0‘05N-solutions of hydrochloric, sulphuric, and 
nitric acid at 25^* has been determined in the presence of various 
concentrations of the chlorides of ammonium, potassium, sodium, 
magnesium, calcium, and barium, the nitrates of ammonium, 
potassium, sodium, magnesium, and calcium, and the sulphates of 
ammonium, potassium, sodium, and magnesium. The hydrogen- 
ion activity of the catalyst in the various reaction mixtures has 
been determined by means of E.M.F. measurements. An attempt 
is made to ascertain the cause of the neutral salt action on the 
velocity of hydrolysis at constant acid concentration by combining 
the velocity measurements ^vith the hydrogen-ion activity. A 
relationship between these two quantities is furnished by the 
formula .K=:Ca./(n)^a, in which K is the reaction velocity, n the 
acid titre, and a the hydrogen-ion activity. The formula holds 
for all concentrations of catalyst, and is not influenced by the 
nature or concentration of the added salt, as far as the present 
experiments go. This formula is probably also true for the inversion 
of sucrose and allied inactions. The "foregoing shows that the 
hypothesis of the catalytic activity of the non-ionised molecule is 
incorrect. The salt molecules have no activity of their own, but 
they are the cause of the change of activity of the catalyst. Exactly 
how the neutral salt changes the activity of the catalyst is not 
known with certainty, but the most probable hypothesis is that 
the water sheath of the hydrogen ion is changed by the addition 
of neutral salts. The concentration of llie liydrogen ion remains 
constant whilst the activity changes. According to this view, 
the hydration numbers do not represent definite quantities, but 
the ions control all the water molecules in the solution. The various 
neutral salt actions are controlled by the various forces with which 
the different ions attract the water molecules. J. F. S. 

Velocity of Hydrolysis of Acetals. Anton Skiiabal and 
Anton Schiffrer {Z. physikal, Chem., 1921, 99, 2U0 — 313). — The 
velocity of hj’^drolysis of methylene dimethyl ether, methylene 
diethyl ether, cthylidene diethyl ether, methylene diacetate, and 
ethylidene diacetate has been investigated. The reactions were 
carried out with hydr^hloric acid of various concentrations, 
(0*001— 0'3iV), and also in alkaline solution. It is shown that the 
measured velocity constants represent the velocity of hydrolysis 
of the first ether group ; the removal of the second group is much 
more rapid, and is regarded as a water hydrolysis. The velocity 
constants vary very much for the different cases, thus for the 
acid hydrolysis the value of ka ia 70,000 for methylene diethyl 
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ether, whilst for ethylidene diacetate it is 0-00650, whilst in the 
case of alkaline hydrolysis the value of h is 1,100 for methylene 
diacetate and 96 for ethylidene diacetate. In the case of the 
hydrolysis of esters it is shown that the velocity depends largely 
on the nature of the acid but very little on the nature of the alcohol. 
These rules are established from the published data of a number 
of authors. J. F. S. 

Velocity of Hydrolysis of Sucrose. R. H. Clark (J. Amtr. 
Chem. Soc., 1921, 43, 1759 — 1764). — The velocity of hydrolysis of 
sucrose by hydrochloric, hydrobromic, sulphuric, or nitric acid 
has been determined at 25"^. The experiments were effected in 
the presence of acids of varying concentration and in the presence of 
potassium nitrate and dextrose. It is shown that the addition of a 
neutral substance, to keep the concentration of the water constant 
while vaiying the concentration of the acid, has no appreciable effect 
in producing a numerical proportionality between the quantity of 
hydrogen ions present and the inversion velocity of sucrose. The 
increase in the velocity of hydrolysis of sucrose produced by a 
strong acid in the presence of a neutral salt of that acid over the 
velocity produced by the acid alone can only to a small extent bo 
attributed to the fact that the volume of the reaction is reduced 
Ijy the presence of the salt. On the assumption that both the 
dissociated and undissociated forms of an acid are catalytically 
active in sucrose inversion, the values of A',- for the hydrogen ion 
from hydrochloric, hydrobromic, and nitric acids have the same 
value (Ar(=0'234) ; the corresponding value for sulphuric acid is 
considerably lower (Aj=0-144). J. F. S. 

Affinity Dimensions of Weak Acids and Bases in Alcoholic 
Solution and the Alcoholysis of their Salts. Helseich 
Goldschmidt, Carl Goebitz, Haakon Houqen, and Kristian 
Pahle (Z. phijsikal. Chem., 1921, 99, 116 — 154). — The theory of 
the alcoholysis of salts of weak acids with bases of the aniline type 
ill anhydrous alcohol and in alcohol containing water i.s developed. 
A method of determining the degree of aleoholy.-iis based on electrical 
cunductivity raeasiircment-S is described. The electrieal conduc- 
tivity of a .series of sodiuin, aniline, and ammonium salts in pure 
and in aqueous alcohol has been determined. The affinity dimen- 
sion of several organic acids iu alcohol solution has been deter- 
mined. The alcoliolytic uoiistanl of eleven aniline salts has been 
measured and from the results the affinity constant K^, corre- 
sponding with tile equililiriiim (-Aniline X H*)/-lniIine ion, has been 
calculated. The same quantity has been deterniined for the three 
toluidincs and mono- and di-methyl anilines. The influence of 
water and the alcoholylic eoii.staut.‘> has been investigated. 

J. F. S. 

The Rate of Solution of Iron in Dilute Sulphuric Acid 
both when Stationary and under .Rotation. John .Albert 
Newton Friend and John Horace Dennett (T.. 1922, 121, 
41-^). 
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Theory of Catalysis in Homogeneous Gas Reactions. Karl 

F. Herzfeld {Z. -physikal. Chem., 1921, 98, 161 — 174). — -A theoretical 
paper in whicli an attempt is made to answer the question, Why 
does a reaction proceed more rapidly through an intermediate 
product than bv the direct action iL” It is shown that since at 
equal concentration the slowest of all the partial reactions is deter- 
minative of the velocity of the whole process, this slowest reaction 
must proceed moi’ti rapidlv than the original reaction when catalysis 
occurs. After a short I'oview of the previously published theoretical 
work on gas reactiyns, the author considers .such reactions in a 
way which assumes the existence of a few free atoms. Then for 
catalysis it is necessary that at not too small concentrations of the 
catalyst the heat of activation of the intermediate product (that is, 
practically its heat of formation from atom.s) is markedly smaller 
than that of the starting material ; in the best case about one-balf. 
This gives then an upper limit for th(*. acceleration which at not 
too high concentrations may be reached by a given catalyst. 
Examples on which to test the hypothesis are not known. 

^ T T? Q 


Catalytic Oxidation of Carbon Monoxide. T. H. Rogers, 
C. S. PiGGOT, W. H. Bahlke, and J. M. jENjaiNOS (.7. Amer. Chem. 
Soc., 1921, 43, 1973 — 19S2). -The prestmt work was undertaken 
with the object of finding a catalyst whit'h will completely 
oxidise carbon monoxide at 'ordinary temperatures. A number of 
such oatal^’sts have been pn»pared which cause rapid and complete 
oxidation. The chief of the catalysts obtained is a specially pre- 
pared manganese dioxide on which is precipitated the oxide of 
silver or copper or both. The silver or copper is best precipitated 
as the carbonate and subsequently hydrolysed to the hydroxide. 
The presence of water vapour limits the life of these catalysts. 
The deciunposition temperature of silver oxide when simultaneously 
precipitated with calcium hydroxhlo is considerably lower than 
that of silver oxide alone. J. F. S. 


Cat£ilytic Oxidation of Carbon Monoxide at Ordinary 
Temperatures. David R. Merrill and Charles C. Scalioxe 
(J. Am(>r. Chcm.Soc., 1921,43, l9vS2— 2002).— A number of catalysts 
for use in protective masks against carbon monoxide are deseriW. 
The most .successful are mixtures containing manganese dioxide 
and basic copper carbonate and manganese dioxide, copper oxide, 
cobaltic oxide, and silver oxide, respectively. These mixtures 
oxidise carbon monoxide rapidly and at ordinary temperatures, 
and, when protected by a drying agent such as calcium chloride, 
are suitable for use in protective masks against carbon monoxide 
of all concentrations below those in which an oxygen helmet would 
be necessary. The factors influencing activity, such as the con- 
stituents of the mixtures, the conditions of precipitation, the 
mechanical treatment of the precipitate, and method of drying, 
are discussed and a description is giv'c^^ of the efficiency of the 
mixtures under various conditions. J. F. S, 
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Oxidation Catal^^is. n. L, Karczag {Biochem. Z,, 1921, 
119, 16 — 22). — Experiments with dyes at high dilutions show that 
the ferrous ion catalyses oxidation with hydrogen peroxide much 
faster than the ferric ion. The order of mixing is of influence, the 
controlling factor being whether the ferrous ion is first oxidised 
to ferric or not. H. K. 

Electronic Theory of the Interior of the Atom. A. D 

Fokker {Arch. NMrUnd, 1921, 5, [iiiAl, 193— 242).— A mathe- 
matical paper in which it is shown that the application of the 
electronic theory to the mutual actions of the electrons inside the 
atom gives results which are in accordance with experimental 
observations. 

Theory of Allotropy. Maujuce Oopisarow (J. Amer. Chem. 
Soc-i 1921, 43, 1870—1888). — Allotropy is defined as the capacity 
of an element to exLst in forms differing in the mode of their intra- 
molecular lining. It is therefore a function of the valency, but 
it docs not imply isomerism or polymerism, since allotropes need 
not contain the same or a multiple number of atoms in their respec- 
tive molecules. 3 he number of possible forms in which an element 
can e.xist on this basis is indicated for the elements of all valencies. 
It is theoretically possible for an element to have in certain cas<5s 
more than one molecular form corresponding witli each mode of 
linking. Regarding allotropes as the most chemically and physically 
distinct forms of an clement, it follows that several molecular 
forms, each containing a different number of atoms, but all having 
the power of free rotation, will differ among themselves to a less 
c.\tciit than when compared with a molecular structure of the 
same element in which all atoms are rigidly fixed. Thus it follows 
that valency and the. saturation or lixation of atoms, and not the 
actual number of atoms, play the predominant part in the deter- 
mination of allotropes. In this light, allotrojjy becomes the capacity 
of an element to exist in forms dilTering in the mode of their intra- 
nioleciilar linking. Molecular forms dilTcring in the distribution 
(if their intramolecular linking and in the number of atoms, but all 
belonging to one ty[>e linking can be lerined uiloiroiioid^. Xlie 
allotropy of carbon, jfiiosplninis, inm, and nickel are considered 
from the point of view of the hyputliesis. J. F. S. 

Types of Valency. Irvino Ean(;m(.ir [ Science , 1921. 54, 
.in -1)7; cf. ibid., 1921, 53, 29t>: ./. Ind. Knu. Chem., 1929, 12, 
3Sl), and A., 1919, ii, 32S; also Ky<ll>erg, A.. 191.3, ii, 94).— Recog- 
nition of three distinct tyi)C3 of valency, ((/) ]>ositive valency (the 
number of electrons an atom can give up), (6) negative valency 
(the numiKT of electrons an atom take up), and (c) co-valency 
(the number of j)airs of electrons an atom can share with its neigh- 
hours), as well a.s the numerical vahie.s, for most of tlic cleineiUs, 
of eacli type arc shown by a simpler metliod tliaii that hiflierto 
employed to be derived from certain postulates regarding the .struc- 
ture of atoms, and tlie selationship.s between tlie eliffercnt types 
of valency arc thereby further clurilicd. On the basis of the 

5 * 
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Rutherford atom, only three postulates, conaiatent with those 
previously proposed, are necessary : (a) The electrons in atoms 
tend to surround the nucleus in successive layers containing 2, 8, 
8, 18, 18, and 32 electrons respectively (the extra electrons, if any, 
remaining in the outside layer as an iilcomplete layer or “ sheath ”). 
(6) Two atoms may he coupled together by one or more duplets 
(stable pairs of electrons forming the first complete layers) held 
in common by the completed sheaths of the atoms. A group of 
neutral atoms interacting by transfer of electrons gives rise to the 
conception of electiovalency, including positive and negative 
valency differing only in algebraic sign, whilst interaction by the 
sharing of duplets corresponds with co-valency. It is shown that 
the sum of the elcctrovalcncies and co-valcncies for all the atoms 
in any complete compound is zero, a complete compound being 
defined as one in which all the atoms possess complete layers of 
electrons, (c) The residual charge on each atom and on each 
group of atoms tends to a miiiinium. The term “ residual charge ” 
is employed to express the total charge of an atom or aggregate of 
proximate atoms regardless of sign. It is pointed out, however, 
that the first and third postulates arc often in conflict, and that 
in such cases the tendency of the first may prevail against that of 
the third. 

Chemical coiupounds arc therefore classified according to the 
types of valency exhibited by their atoms as follows : (1) complete 
compounds, including (a) compounds without co-valency, such as 
certain simple metallic salts, volatile halogen compounds, silicates, 
and most minerals, and (6) compounds without electropositive 
atoms, such as organic compounds; (2) incomplete compounds, 
including metallic substances, and compounds such as zinc oxide, 
ferroso-ferric oxide, lead sulpliide, and cupric oxide, which contain 
both electropositive and electronegative atoms; (3) exceptional 
cases, including nitrogen, carbon monoxide, nitric oxide, and the 
cyanogen radicle, the structure of which is not accounted for by 
this theory. These substances may have a single octet structure 
or possibly a triple bond structure. Other exceptions are boron 
hydride and certain other compounds forming double molecules. 

A. A. E. 

The Expression of the Octet Theory of Valence in Structural 
Formulse. Granville A. Perkins {FkiUppine J. Sci., 1921, 19, 
1 — 22). — A system for writing structural formuke is developed, 
based on the octet theory of valency as presented by Langmuir. 

Electronegative valence, the physical interpretation of which is 
vacancy for one more electron in the outer shell of the atom, is 
represented by a line iu Ihe iv»ual way. Electropositive valence, 
on the other hand, is variable and its inaxirnura is represented by 
the total number of electrons in the shell. It cannot be repre- 
sented by “ unsati.sfied bonds ” as it never causes direct union 
between atoms, and is expressed a.s follows, for example, Na^ 
Ca^k The neutral atoms having electronegative valence may 
satisfy that valence by acquiring an electron, that is, becoming 
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a negative ion ; this electron may be obtained from the shell of an 
atom showing positive valence tendencies, and it is then left as a 
positive ion. These two oppositely charged ions may then form 
a stable compound by electrostatic attraction. Such a union ia 

termed a salt-forming union and is cxi>ressed thus ; Na+ CI“, 

or Ca'^'*' : : : : : 0 — . On the other hand, two atoms may be 
held together by the shell-completing forces of both atoms acting 
on one or more pairs of electrons, which arc then shared between 
them. Each shell thus fills one or more electron vacancies by 
sharing electrons, and thus “satisfies” one or more “bonds.” 
This ia expressed in the usual way : H — H, H-^0 — H, etc., and 
is termed a direct union. All valency relations cannot, however, 
be expressed in terms of either of the alxivc unions, and a special 
feature of the system is the introduction of the conception of a 
‘■borrowing direct union,” for cases in wliich both the shared 
electrons are sujiplicd by the .sajne atom. In this case, the borrow- 
ing atom fills two vacancies in its shell, and the lending atom neither 
gains nor loses electrons ; but the union is essentially polar, since 
the originally neutral Iwrrowing atom has acquired at least an 
interest in two negative electrons and therefore becomes a negative 

pole. This rclationsliip i.s cxpre.s.sed thus : g>0a0,0.=8a0, 

b 

0 

indicating that the 0 atom is bound io .S, or to 0, by virtue of 
having its two electron vacancies filled by boiTowing an interest 
in two of the shell electrons of the other o.xygcn atom in hydrogen 
peroxide, and in the sulphur atom of .sulphur trioxicle. The mode 
of application of the sy.stom to all the known ciejnent.s is indicated 
in the original paper. G. F. M. 

The Thermos Flask in the Chemical Laboratory. Claude 
\V. Bourlet and Walter Thomas {Chtm. Sens, 123, 336). — The 
thermos flask can be uUlhscd advantageously in the laboratory in 
numerous instances where it i.s de.sired to maintain substances 
above tlie normal temperature, as, for example, in reactions between 
Equids, or liquids and solids at elevated temperatures such as hot 
oxidation by permanganate and other similar reactions which are 
not strongly exothermic. Oil and water emulsions and similar 
mixtures are conveniently “split” by warming and keeping over- 
night in a thermos flask, and fl(x?culcnt or colloidal precipitates can be 
dealt w’ith in a similar manner. In carrying out certain colour tests, 
for example, the Halpheii reaction, and reactions in media which 
gelatinise or become viscou.s at ordinary temperatures, a w'ater-bath 
can with great advantage be replaced bv the vacuum flask. 

. ' • G. F. M. 

Water Pump. Joiianne.s Wetzel {Chem. Ztg., 1321, 45, 
1122). — A water pump of improved efficiency is de-scribed; par- 
ticular attention is directed to the relative diameters of the injector 
tube and outlet tube and to, the central position of the jet as regards 
the outlet tube. W. P. S. 

5*— 2 
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Separation oi the Element Chlorine into Isotopes (Isotopic 
Elements). The Heavy Fraction from the DiHusion. 

William I). Harkins and Anson Haves (J. Amur. Chem. Soc., 
1921, 43, 1803 — 1825). — By means of elaborate diffusion a definite 
increase in the atomic weight of chlorine has been obtained. The 
increase in atomic weight amounts in different experiments to from 
slightly less than to considerably more than one part in a thousand 
(1 in 645). The diffusion experiments were efiected with hydrogen 
chloride, and a considerable amount of the isotopic acid has been 
obtained. The separation of isotopes by difiusion is discussed in 
terms of tlie Rayleigh diffusion equation, which applies to the 
diffusion into a vacuum. It is .shown that for a high efficiency the 
pressure, of the gas on both sides of the diffusion wall should be 
low, first to secure good mixing, and secondly to insure that the 
passage through the porous partition shall be entirely molecular. 
A rapid and precise method for the determination of the atomic 
weight of isotopic chlorine has been devised. It is found that in 
the separation of isotope.s the iicrecntagcs of the different isotopes 
present are as important factors as the atomic weight differences. 
Thus, contrary to what has been sup])Osed, it is shown, even aside 
from the greater difficulties involved in obtaining and handling 
neon, that it is easier to produce a small increase in the atomic 
weight of chlorine (of the magnitude of 0'05 unit) than to produce 
the same increase in the atomic weight of neon. J. F. S. 

Viscosities of the Hydrogen Haloids. H. Harle {Proc. 
Roy. Soc., 1922, [.4], 100, 420 — 140). -The visco.sity of hydrogen 
chloride, bromide, and iodide lias been determined by the method 
of transpiration through a capillary tube. Measurements were 
made at temperatures in the neighbourhood of 20’ and 100°, and 
from the results the viscosity is calculated for 0° and 100° re- 
spectively. Tlie- following values in C.G.S. units arc recorded : 
hydrogen chloride, 1 •332 10 ' ; ;V837xlO"'; hydrogen 

bromide, I'TlOx BH : q„,„-=2-3<).5 < 10“*; hydrogen iodide, 

yo-^l 731 X 10 2'4 o 3;< 10“'. The values of V, the Suther- 

land constant, arc 3-57, 375, and 30O for the three gases resjiee,tively. 

J. F. S. 

Numerical Revision of the Data referring to the Density 
o£ Gaseous Hydrogen Bromide ; Atomic Weight of Bromine. 

E. Moles (J. Chun. Phy.sique, 1921, 19, 13.7 — 138).— The molecular 
weight of gaseous hydrogen hromide with reference to oxygen has 
been calculated to be ,S0'94-t, and from this the atomic weight of 
bromine is 79-936. If, however, the value for the, weight of the 
normal litre of oxygen recently published (cf. following abstract) 
is used the atomic weight of bromine becomes 79-927. J. F, >S. 
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Critical study o! the Modem Value of the Density of 

100 120) A discussion of the modern results for the density of 

oxpn leads to the value Z,,= 1-42891 ±0-00003 as the most %b- 
able value for the weight of the normal litre of oxygen. The value 
IS deduced from 162 measurements made by nine worker., us±g 

1 , ^ measurements bv 

weighing a globe of the gas are considered the mean is L^— 1 ‘42894 
Up to this the value accepted was 1-42905, which can no longer ‘be 
maintained, and although the difference is only 1 in 10 000 vet it 
cannot be neglected in the calculation of molecular weights’ ^It is 
proposed that the value 1-42891 be accepted as the .standard, and 
this m some case.s may be rounded to 1-4289. If this value is 
calculated to the conventional value of o, 7^980-605 COS iiniia 
then the value of becomes 1-42.897, i^’lih may bo ^ronfded to 
' * J. F. S. 

Solidity VII Solubility Relations of Rhombic 
Sulphur. JoisL H. Hildebrand and Clarence A. Jenks 
{J. Amer. Chem. ,8oc.. 1921, 43, 2172-2177).-The solubility ^f 
ihombio .sii phur ha.s been determined in carbon tetrachloride 
benzene, toluene, m-.xy cue, heptane, and ethylene dichloride at 
Vs exi)re.sscd in molecule., 

Th^ of solvent and in grams per 100 gram., of 

solvent. The fo loviing values in grams iier 100 grams of solvent 
arc recorded: Carbon tetraoliloride, 0", 0-339- 0-831 35° 

-ts ’ and .)4’, 2-008 ; heptane, 0^ 0T24: 25” 6 - 362 ’ 

ifti'V ’’V-i fh926; toluene, 0°, 0-89’7; 25°’ 

i^MO; iV,’Vo;^^heiU.m®^° 'a’ 

chl<|ride, 2.5°, 0-826 ; 40°, l’-380;’ 79°. 5-43 ; ’ and 9^5°, 9 9T It 
IS shown that, with the e.xeeption of certain minor discrepancies, 
the solubilities of sulphur accord well wif^i the internal pressure 
relations of the substances involved. J F S 

, H. PftLABON {Compt. rend., 

r7 '"Oleiiniin previously described 

(ct. 1.1.1 11 , .1.13), the specihe rcsi.staiice of which may varv 
from a fevv- ohms to .several million ohms, i.s now sliown to consist 
of two modihcatioiis. The j-iiiodilioation has a v orv high resistance 
and I.s prepared by healing soleniuiii at a temperature only just 
above Its melting point and then allowing it to cool slowly' The 
specihc resistance of this iiiixlilioation diminishes at first verv 
rapidly vvith rise in temperature and then, more slowly. At 200= 
the resistance is about 70,000 oliiiis’ and at 218° tlie substance 
melts, the melting being aecoiiipanied bv a sudden rise in resistance 
iSe p-iuodifieation has a very small specific resistance It is 
obtained by maintaining the molten selenium at a temperature 
near its boiling point for .some time and then allowing it to cool 
tbe p-modification is not stable at low temperatures and it is 
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readily changed into the oc-form by oscillations of its temper^ure 
between 15° and 200°. 

Influence of Freezing on Celloidal Seleni^. H. A. 

Gxjteibr, Fr. Heinrich, and J. Huber [Kollout //., iH 2 l, dSi, 
287—293- of A, 1921 , ii, 693).— A continuation of work previously 
described \loc. cit. ) on the effect of freezing on selenium sols. Three 
new aeries of experiments are now described in which it is shown 
that the sensitiveness of undialysed selenium sols, prepared by 
means of sulphur dioxide, towards cold increases with the time 
during which they are frozen. The system may be frozen for short 
periods and mil then melt to form a typical colloid, but more pro- 
longed freezing increases the tendency to coagulate to irreversib e 
gels on.mcltin|, and very prolonged freezing mil even cause coagul- 
ation to take place in the solid. In this respect, there is no funda- 
mental difference between dialysed and undialysed sols, but the 
dialysed system is somewhat more sensitive. The reducing action 
of sulphur dioxide on solutions of selenioiis acid is retarded by 
freezing the mixture. If the ma.ss is kept frozen for a loiig time 
the colloid is precipitated in tlie ice and thereby the reduction 
process is accelerated. The precipitation appears to exercise a 
nucleus action, by which the reduction in the sohd rnas.s is acceler. 
ated so that eventually more selenium is precipitated in the frozen 
mass than would be produced in a solution in the same time In 
general the coagulation in the frozen sol commences where the sol 
is in contact with the air, as is shown by the formation of a coloured 
ring on the upper surface of the icc. When tc.5t-tubes are used for 
the experiments, the curved lower portion of the tube always show,? 
an increased concentration of selenium. The form of the vessel 
in which the freezing takes place is shoivn to exert an influence 
on the coagulation. When a sol is poured on ice and frozen it is 
found that the disperse phase diffuses into the ice. It has been 
found scarcely possible to freeze selenium sols in capillary tubes. 

J. F. b. 

Metedlurgy of Tellurium by the Wet Way. Pierre Hulot 
(Bull. Soc. chim., 1921, [iv), 29, 1070-1071).-The meth^ of 
reduction of pota.ssium anhydrotellurate by zinc and hydrochloric 
acid with the precipitation of metallic tellurium (cf. A., 1920, 
ii 174) i.s modified by using aluminium and sodium or potassium 
hydroide for the production of nascent hydrogen, with the result 
that the reduction is completed in one hour instead of ten. The 
aluminium must be pure and free from copper. W. G. 

Mansjanese in the Catalytic Oxidation of Ammonia. 

CuAmBS Snowden Pigoot (/. Amer. CUm . .Soc., 1921, 43, 2034- 

2045), The action of manganese dioxide alone and when mixed 

irith copper oxide or silver oxide, and various alloys of manganese, 
copper, silver, iron, and silica as catalysts in the oxidation of 
ammoiiia have been investigated. A mixture of manganese dioxide 
with 40% of copper oxide at 800° is shown to have an efficiency 
of more than 90%. All the substances mentioned catalyse the 
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oxidiltion of ammonia with various efiSciencies which with siiitabl« 
conditions are about 60%. The physical structure of the oxide 
catalyst is of great importance, extremely fine subdivision eivinir 
a large adsorbmg surface with very small pores being conducive to 
greater activity. J F S 

Attempt to Prepare Nitro-nitrogeu Trichloride II 
BeMviour of Mi^urea ol Nitrogen and Chlorine in a Flaming 

1774 1782 , of. A., 1913, ii, 584).— Attempts to prepare nitro- 
nitropn trichloride or mtrogen trichloride by passing mixtures 
of nitrogen and chlonne through a flaming arc were entirely un- 
successful. Passing the same gases through a powerful ozoniser 
had the same result and no action at all occurred with Strutt’s 
active mtrogen ^e results, although negative, confirm' Lewis’s 
h^othesis that electrons are held jointly by two atoms rather 
than the view that electrons are transferred from one atom to 
aiiotlier when atoms combine. J F S 

Vapour Pressures of Aqueous Solutions of Nitric Acid 

19„I, Ad, 178-—li87).— -The total and partial vapour pressures of 
nitric acid solutions of the concentrations 20% 409/ fiso/ 

60 G5 , and 80 . hrorn the data the vapour pressure for each 
10”{, increase m concentration and each 10' rise in temperat^ 
has been calculated and tables drawn up. Attempts to meas^ 
the v^apour pressure of 90% arid were unsuccessfuf owing to 
uecomposition of the acid at all temperatures except 0® 

J. F. S. 

Reducing Actions of Arsenious Acid. MoRirr Knirv 
(J/07Wf.sA., 1921, 42 221— 226).— When copper sulphate is heated 
with ammonia solution and arseniou.s anliydride in a sealed tube 
in a boiimg water-bath, it undergoes reduction to cuprous salt with 
formation of arsimic acid. After the resulting cu%us solution 
has been oxidised to the cupric condition bv atmospheric o.xyeen 
estimation of the arsenic acid reveals more of the latter than eorre’ 
spends with the equation, 2 Cu“ 4 -As 03 '"-L- 20 H'=H, 

AsOj'". Evidently oxidation of the ammoniaeal cuprous solution 
to the cupnc stage activates the atmospheric oxygen foe the oxidation 
of the residual unchanged arsenious acid. Depre.s.sion of the con- 
ccntration of hydroxyl ions by addition of ammonium salts retards 
the reduction of cuprir to cuprou.s salt. T H P 

Catalysis in the Interaction of Carbon with Stoam ar.,1 
mth Carbon Diotride. Hugh S^itt Taylor and H.vRVEr A 
SEVILLE (J. rimer. CAcm. Aoc., 1921, 43, 2055—2071) —The effect 
of potassium carbonate, sodium carbonate, lithium carbonate 
barium carbonate, calcium carbonate, sodium chloride, ferric oxide’ 
opper, sodium sihcate, borax, and nickel as catalysts on the interac- 
tion of steam on carbon has been investigated, using various forms of 
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carbon. It has been discovered that the interaction of carbon and 
carbon dioxide is likewise accelerated by the presence of the same 
materials, and a striking paraUelism between the catalysts for the 
two reactions has been shown. The probable mechanism of the 
steam-carbon reaction has been investigated. It has been shown 
that good catalysts for the water-gas reaction, for example, iron 
oxide, are ineffective in the steam-carbon and carbon dioxide- 
carbon reactions. Catalysis of the water-gas reaction thus being 
excluded from consideration, it has been shown that the acceleration 
of the reaction C-{-C 02 = 2 C 0 , and therefore the acceleration of the 
reaction C+ 2 H 20 =t 02 -}--H 2 , may be ascribed to increased ad- 
sorption of carbon dioxide by the carbon surfaces in presence of 
active catalytic agents. Adsorption mca.surements confirm this 
view. The results have been considered in connexion with the 
suggested existence of a surface complex, CxO^, and have been 
found to agree with (his conception. J. T. S. 

A Modification of Silicon Soluble in Hydrofluoric Acid. 

Wilhelm MAycuoT {Ber., 1021, S4, [/^], 3107 — 3111). — Moissan 
and Siemens (A., 1904, ii, 5(50) liavc isolated specimens of silicon 
from a silver regulus which suffer loss of weight (up to 09%) when 
treated ^ith hydrofluoric acid, and subsequently Lcbcau (A., lOOfl, 
ii, 168) has brought forward evidence to show that a similar 
modification is present in copper-silicon alloys rich in the latter. 
The substance, houever, does not appear to have been investigated 
fully. 

Considerable difiiculty is experienced in preparing silicon which 
is completely rc.sistant towards hydrofluoric acid; the product 
obtained by Wohler's method requires frequently repeated treat- 
ment witli the acid before a stable specimen is secured. It is 
shown that an appreciable gain in weiglit occurs when the latter 
is melted uith silver in an electric furnace in an atmosphere of 
air, oxygen, or carbon monoxide, but this is in it.self insufficient 
to account for the subsetiucnt solubility of the silicon. The latter, 
however, is only produced in tlie soluble condition when the regulus 
is suddenly cooled. T’he silver may bo replaced by aluminium, 
It dissolves in hydrofluoric acid witli evolution of hydrogen. 

It is remarkable that Mois.san and Siemens describe their product 
as exactly re.sembling crystalline silicon, whereas the author'?? 
specimens are dark to pale brown and amorphous; they leave a 
pale brown powder after being treated with hydrofluoric acid. 

H. W. 

Organogels of Silicic Acid. B. S. XEruAvsEN and W. A. 
Patrick {J. Amer. Chem.jSoc., 1021, 43, 1844 -1846). — Hydrogels 
of silicic acid have b^n repehtedly soaked in alcohol, acetone, 
and benzene for long periods, dried in a vacuum of 5 mm. at 80’, 
120°, and 270° successively for periods of one hour, and analysed. 
The dried products contain: alcogel, 4*23°/o water, 3‘90% alcohol; 
acetone gel, 4*77% water, 3’75% acetone; benaene gel, 4*31% 
water, 3’82% benzene. Hence it follows, in opposition to Graham's 
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statement, that the water of a hydrogel of silicic acid cannot be 
entirely replaced by a second solvent. It baa been previously 
.shown that heating silicic acid gels in a vacuum at 300“ for six 
hours does not reduce the water content below 4'8%, a quantity 
which is very near the amounbof water left in the organo-gel above, 
and indicates that this water is very firmly combined in the gel 

J. ¥. S. 

Relative Densities of Alkali Metal Amalgams and Mercury. 

II. Edgar C. Bain and James R. Withrow {J. Physical Chan 
1921, 25, 535—544; ef. A., 1916, ii, 431).— The methods of for- 
mation and the relative densitie.s of liquid and solid amalgams 
of sodium, potassium, ammonium, and calcium have been inves- 
tigated. It is shown that solid amalgams float on the mother- 
liquor and do not -sink as stated by Kerp (A., 1898, ii, 516). The 
method used by Kerp {loc. cil.) produee.s sodium and potassium 
amalgams, which are like the amalgams produced by other method.s 
ina.smuch as the solid is lighter than the liquid. Oily and pasty 
amalgams are due to fine crystals incorporated in the liquid. By 
elcctmlysis of solution.s of potassium chloride, amalgams with 
concentrations up to 2’31% of potassium w'ere obtained. \o 
(lifticulties, except those of collection and preservati{)n, were met 
with in the production of ammonium amalgams by the electrolysis 
of solutions of ammonium chloride, but crystalline amalgams 
cannot be obtained in this way. Electrolysis of an acidified 
solution of calcium acetate is not a sati.sfnctory method for the 
production of calcium amalgam.s, but it does produce a dilute 
calcium amalgam. j, F. ,s. 

The Production of Potassium Hydrogen Sulphate from 
Ammonium Hydrogen Sulphate and Potassium Sulphate. 

W. Bominik (Pnemysl Chan., 1921, 5. 10—15, 37 — 40, 6.3 — 67).— 
Reaction in the i)rcsence of steam superheated at 200 — 400° takes 
place .according to the equation il 2 ‘S 0 .,-i-XH 4 H,S 0 i= 2 MHS 04 -t- 
.VHg : lack of .steam results in the production of p\Tosulphates. 
In the above reaction. A'=| .MH,S 04 ] 2 ,|.\K,S 04 ] . [XH 4 HSO 4 ] increases 
with the temperature according to a logarithmic function. Theor- 
etical consideration is given to the use of a mixture of sodium 
,ind pota.ssium sulphates in the reaction. Chemical .\bstr.acts. 

Crystal Structures of Sodium Chlorate and Sodium 
Bromate. Roscoe (1. Dickenson and Ei.bridge A. Goodhue 
{■1. Amer. ('hem. Soc., 1921, 43, 204.5 — 20.55), — A large amount 
of A'-ray siiectromcter data for sodium chlorate and bromate 
liaa been obtained and tabulated. In agreement with other 
observers, it has been found that tile nature of the crystal surface 
has a considerable effect on both the absolute and relative inten- 
sities of reflection. Tlie ease with whieli reflections from one 
faee ma}' be mistaken for tliose from another and the necessary 
precautions to avoid thiij Imve iieen pointed out. It i.s shown 
that the atoms in sodium chlorate and sodium bromate are very 
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probably arranged with the symmetry of the Sohonflies space 
group T*, all oxygen atoms being equivalent. Sets of positions 
of the atoms in the unit structure, only slightly difEerent for the 
chlorate and bromate, have been suggested. J. F. S. 

• 

Preparation and Study of the Rarer Alkali Bromates. 
Ruhidium Bromate. Harold D. Bitell and C. R. McCeosky 
{J. Amer. Ckem. Soc., 1921, 43, 2031 — 2034). — Rubidium bromate 
was prepared by treating the pure carbonate with an excess of 
bromic acid and rewystallising the product (cf. A., 1920, ii, 688). 
The following figures .are the solubilities in 100 grams of water 
at various temper.aturcs : 25°, 2*93 ; 30°, 3'55 ; 35°, 4*28, and 
40°, 5'08. The eoiresponding figures for caesium bromate are 25°, 
3'66 ; 30°, 4-53 ; 35°, 5'32. The following melting points are 
recorded ; potassium bromate, 405° ; csesium bromate, 420° ; 
rubidium bromate, 430°. Both rubidium and esesium bromates 
form small, cube-likc crystals, which, however, belong to the 
hexagonal system; they have a refractive index between 2'144 
and 2-22. J. F. S. 

Vapour Pressure of some Salts. II. H. voN Wartenbeeg 
and H. Schulz ( Z . Ekhlrochem., 1921, 27, 568 — 573; cf. Albrecht 
and Wartenberg, ibid., 162). — ^Using the method previously 
employed, the authors have determined the vapour pressures of 
lithium chloride, esesium chloride, rubidium chloride, lithium 
bromide, esesium bromide, rubidium bromide, sodium fluoride, 
potassium fluoride, lithium fluoride, c.Tsium fluoride, rubidium 
fluoride, sodium iodide, esesium iodide, and rubidium iodide. 
The measurements were carried in most case.s up to the boiling 
point of the salt in question. The following data are recorded, 
pressures being in atmosphere.s : lithium chloride, b. p. 1382°, 
m. p. 606°, log p= —37200 /4'.577’+4’023 ; esesium chloride, 
b, p, 1303°, m. p. 626°, logj)— — 37400/4’57I’+5'190 ; rubidium 
chloride, b. p. 1383°, m. p. 717°, logp= — 37800/4'o77'-f4'998; 
lithium bromide, b. p. 1310°, m. p. 549°, log p= — 35600/4-37 7'+ 
5-109; esesium bromide, b. p. 1300°, ni. p. 627°, logp= 
— 36750/4-57T-h5-113 ; rubidium bromide, b. p. 13.50°, m. p. 
681°, logp= — 369g0/4-.577'+4-964 ; sodium Huoride, b. p. 1695°, 
m. p. 988°, logp= —56600/4-57 7’ +6-299 ; potassium fluoride, 
b. p. 1505°, m. p. 846°, log p= — 41900 /4-577’ + 5-13S ; lithium 
fluoride, b. p. 1676°, m. p. 842°, logp— — 55100/4-577’+6-190; 
caesium fluoride, b. p. 1251°, m. p. 684°, logp= —34700/4-577’+ 
4-982; rubidium fluoride, b. p. 1410°, m. p. 775°, logp= 
— 40000/4-577'+5-243 ; sodium iodide, b. p. 1300°, logp= 

— 37000/4-577’+5-13(^ •Uthiyim iodide, b. p. 1170°, logj)= 

— 40300/4-577’+6-105; esesium iodide, b. p. 1280°, logp= 

— 36600/4-.577’+5-165; and rubidium iodide, b. p. 1,305°, logp= 
— 37000/4-577’+6-148, The results show that the heats of for- 
mation of the haloids of potassium, rubidium, and esesium lie very 
close together, whilst that of the lithium salts is much higher and 
that of the sodium salts much lower. J. F. S. 
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Cat^yiio Influence of Foreign Oxides on the Decomposition 
of Silver Oxide, Mercuric Oxide, and Barium Peroxide. 

James Kendall and Francis J. Fuchs (J. Amer. Chem. 8oc., 
1921, 43, 2017 — 2031). — ^The effect of foreign oxides on the 
temperature and rate of dedomposition of silver oxide, mercuric 
oxide, and barium peroxide under an oxygen pressure of one 
atmosphere has been experimentally investigated. In almost all 
the systems examined the added oxides (CuO, MnOg, FcoOj, CeOg, 
Si 02 , CrOg) induce a considerable change in the decomposition 
temperature. Most commonly, there is a marked lowering in 
this point ; thus, quoting an extreme case, an equimolecular 
mixture of barium dioxide and cupric oxide has an oxygen equilib- 
rium pressure of 1 atm. at 322°, a temperature which is approxi- 
mately 600° below’ the decomposition temperature of pure barium 
(boxide. In a few systems a comparatively small rise in the 
decomposition temperature is indicated. In all cases, however, 
the rate of oxygen evolution is markedly increa.sed. The decompo- 
sition temperatures recorded refer to true equilibrium conditions, 
concordant values being obtained with rising and faUing tempera- 
ture. The results are tentatively ascribed to the formation of 
unstable intermediate compounds between the two oxides present. 
The increased ratc.s of decomposition may be referred to adsorption 
effects, but the large temperature changes point strongly to the 
actual participation of the added oxide in the reaction. Direct 
evidence was given in certain mixtures of the production of stable 
complexes. J. F. S. 

Physical Chemistry of the Oxides of Lead. III. Hydrated 
Lead Monoxide. Samuel Glasstone (T., 1922, 121, 58 — 66). 

Reactions in Fused Salt Media. I. Basic Lead Chromates. 

J, F. G. Hicks {J. Physical Chem., 1921, 25, 545 — 560). — The 
reaction between lead monoxide and sodium chromate in fused 
sodium chloride and a 50% mixture of sodium and potassium 
nitrates has been investigated and the equilibrium diagram of the 
system PbO—PbCTO^ constructed. It is shown that reactions 
in fused salts can be brought about in such a way as to yield 
jjroducts analogous to those prepared from the same initial sub- 
stances in aqueous solution. The chief dillerenee between these 
reactions and their analogues in aqucou.s solution lies in the smaller 
velocity of the former, probably due to the relative insolubibty 
of the reacting substances in the fluxes as compared \vith water. 
There is in several cases a reaction between tlic flux and the dis- 
solved substance, similar to hydrolysis. This analogy would 
appear to indicate that these sol,volyt4C reactions are ionic, but 
the second phase of the reaction forming basic lead chromates 
points to a non-ionic reaction. 1^ may be a purely molecular 
(additive) reaction, resulting in the formation of compounds of 
higlier oilers. Such a conclusion explains satisfactorily the slow- 
ness of the reactions, a-side from the low' solubility of the solutes 
in the fused salt medium. Whilst at least one basic lead chromate. 
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Pb0,PbCr04, may be prepared by alkaline hydrolysis, it does not 
follow that the basic lead chromates formed in fused salt media 
are formed by an entirely analogous process. Two new basic 
chromates have been prepared by the present method which have 
not been obtained by the wet process; these have the formulae, 
2Pb0,PbCr04 3Pb0,PbCr04 respectively. A fourth compound, 
Pb0,2PbCr04 readily prepared by the fusion process and has 
been stated to be formed by the wet process, but the author has 
been unable to prepare it by this method. The existence of the 
four basic lead chromates named is coufinned by the equilibrium 
diagram of the system Pb0-PbCr04. Other basic lead chromates 
described in the literature are shown to be mixtures or solutions 
of the compounds named above in one another. Salts of ortho- 
chromic .acid are shown not to exist; whilst the salt PbgCrOs may 
be the salt of the monohydmte of ordinary chromic acid, it could 
equally well be a true basic salt or a com}K>und of a higher order, 
so far as the present work is concerned. At the temperature 
(225 — 800°) the stable form of lead monoxide is yellow in colour. 
This, combining with yellow lead chromate yields red compounds, 
all of which point to compounds of a higher order. The red com- 
pound formed by alkaline hydrolysis of normal lead chromate 
could well be considered a basic salt, but the addition of lead oxide 
and lead chromate molecules to form a compound of higher order 
might as easily take place in aqueous solution as in the nitrate 
flux used to form a compound of very closely the .same composition. 
The reddening of lead monoxide in the nitrate flux has been shown 
to be due to change in crystalline form, and not, as might be 
.supposed, to the formation of red lead. J. F. S. 

Reduction of Copper Oxide by Hydrogen. Robert N. 

Pease and Hugh Stott Taylor [J. Amer. Ckem. Soc., 1921, 43, 
2179 — 2188). — An investigation of the characteristics of the 
reduction of cupric oxide by hydrogen and tlie effect on the reaction 
of adding metallic copper to the oxide and water vapour and 
oxygen to the hydrogen has been carried out. It is pointed out 
that the reaction is auto-catalytic, copper being the auto-cataly.st. 
The reaction appears to take place at the copper-copper oxide 
interface. This is shown by the character of tlie reduction curve 
and the fact that the addition of metallic copper accelerates the 
reaction. It is shown that the presence of water vapour in the 
hydrogen markedly interferes with the formation of the original 
copper nuclei from which the reaction zone, that is the copper- 
copper oxide interface, .spreads out : it does not markedly affect 
the subsequent reaction at the int(?rface, however. Tlie presence 
of oxygen in the hydrogen strongly inhibits tlie reaction at the 
interface, but in all probalfflity has no marked effect on the primary 
reaction, that is, the formation of the original cf)pper nuclei 

J. F. S. 

The Oxidising Properties of Sulphur Dioxide. Ill- 
Copper Chlorides. William W^ardlaw And Frederick Willia.m 
PfNKARD (T., 1922, 121, 210—221). 
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Behaviour of Ammouiacal and Alkaline Copper Solutions. 

Moritz Kohn {MonaUh.^ 1921, 42, 83 — 87). — When arsenic is 
heated in a sealed tube with atnmoniacal copper solution, the 
cupric compound undergoes reduction, first to cuprous salt and 
subsequently to copper, 3Cu*'-f-As4-.30H'— AsOg'^H-SOu'+SH* and 
SCu'+As-f-SOH'— AsOg'^+SCu-f-SH* ; the copper liberated unites 
with the excess of arsenic to form greyish-black copper arsenide. 
Exactly similar changes occur when antimony is heated with 
atnmoniacal copper solutions containing tartaric acid, the solid 
deposited being then reddish-black and containing the copper and 
the excess of antimony. With bismuth and ammoniacal copper 
solutions containing tartaric acid, rapid action occurs, but the 
reduction proceeds only as far as the cuprous compound. Alkaline 
solutions of copper salts, such as I'Vhling’.s solution or an 'aqueous 
solution containing copper sulphate, glycerol and potassium 
hydroxide, are rapidly reduced by arsenic, antimony, or bismuth, 
with separation of copper, 2As(2Sb)-|-3Cu**-t'60H'— 2As03(Sb0g)"' 
h6H*4-3Cuor2Bi-h3Cu"-2Bi*"-r3Cu. T. H. P. 

Separation of the Isotopes of Mercury. J. N. Bronsted 
and O. VON Hevesy (iJ. ph)jsikal. Ckcm ., 1921, 99, 189 — 206, and 
Phil, yicig-, 1022, 43, [vi], 31 — 10). — partial separation of the 
isotopes of mercury has boon achieved by two processes. 
(1) Evaporation method (idea! distillation) ba.sed on the difference 
in the velocities of evaporation of the isotopes. The distillate 
was found to be richer and the rcni.ainder ]X)orcr in tlie lighter 
isotope than the original substance. (2) Effusion method. A 
fraction of the mercury vapour penetrates through narrow openings 
into a condensation chamber where tlic lighter isotope is found 
in a rclativtdy larger amount tlian in ordinary mercury. The 
results of the ex|x*rimcnts agret* with the hypothesis, according 
to which the evaporation, as well as the effusion velocity of the 
isotopes, is inversely projx>rtinnal to the .square root of their 
molecular weights; they are further in conformity with A.ston's 
results, obtained by mcan.s of mass spcctrograifiiic observation.^. 
The jjartial sci)aration achieved was proved by niea.surenicnts of 
ilcn.sity. The density dillerence' found between the heaviest and 
lightest mercury amounts to corresponding with a difference 

of UT unit in the atomic weight of imuvury. J. F. S. 

Physico-chemical Analysis of Aluminium Oxy-salts and 
Aluminium Oxide Sols. Mox.v Adolf. \\'oi.foaxg P.wli, [with 
Fkaxz Jandka-sciiitsoh] {Kolloid Z.. 1921, 29, 2Sl — 2S7 ; cf. A., 
1!)17, ii, 56^3; 1921, ii, 7<M)). — TJie cojuposition and nature of 

aluminium uxy-chloride .sols have bei-n •investigated by means of 
nuasurements of the concentration (►f hydrogen ami chlorine ions, 
the total chlorine roneentratiun, and the electrical conductivity. 
A number of transport determinations have also been made. It 
is showm that it is imjxissiblc to remove all the chlorine from the- 
ixnclucts of hydrolysis Mf. ahiininium chloride by washing. A 
iluanlity of clilorine, wliicli is greatly in excess of that contained 
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in the hydrochloric acid required for peptisatlon, always remains. 
■ On boiling well washed aluminium hydroxide with dilute hydro- 
chloric acid, sols of various compositions arc obtained up to a 
limiting composition represented by the formula [Al(0H)3]a,A10Cl. 
Of these two have been investigated. Aluminium oxy-^chloride 
AlCl2*OH behaves as a ternary electrolyte and on dilution is 
strongly dissociated, the process being complete at a dilution 
O'QOlOQN. This compound shows a remarkably small hydrolysis, 
which amounts to 0*1% at 0 0681^, and in a O'OOIOOA^ solution is 
only 0*25yo. The comi)ound aluminyl monochloride, AllOHlgCl 
or AlOCl, behaves as a binary electrolyte. The conductivity data 
indicate that a complex ionisation occurs in this case of the type 
AI{0H)2C1|A10, indicating a compound in which one aluminium 
atom of the complex acts as the central atom of a negative complex, 
whilst the other furnishes a stable univalent positive ion. The 
peptisation of aluminium hydroxide leads to a sol of the composi- 
tion 2[A1(0H)3]AI(0H)2CI, and tliis on dilution undergoes complex 
ionisation represented bytlie formulae (I) 10Al(OH)3,4AlOCl,AIO|Cl; 
(2) 12A1(0H)3,5A10C1,A10|C1; (3) 16AI(0K)3,7Al0a,A10|CI. On 
the other hand, no complex ionisation of the form A1(0H)4|A10 
has been observed in the ease of aluminium hydroxide. J. F. S. 

Germanium, I. Extraction from Germanium-bearing 
Zinc Oxide. Non-occurrence in Samarskite. L. M. Dennis 
and Jacob pArisu {J. Amer. Chem. <S'oc., 1921, 43, 2131 — 2144). — 
A method of extracting germanium residues obtained in the 
smelting of certain Ainericau zinc ores has been investigated and 
is described. The residue contains zinc oxide, considerable quanti- 
ties of lead, arsenic, and cadmium, and small quantities of indium, 
tin, and antimony, in addition to the germanium. A kilogram of 
the crude oxide is placed in a 5-litie Pyrex flask, which is fitted 
with a two-holed rubber stopper carrying a bent glass tube for 
connexion to a Liebig condenser, and a second short glass tube 
for introduction of the acid. The condenser leads under the 
surface of water contained in a 4-Utrc bottle which acts as receiver. 
Two and a half litres of hydrochloric acid {d 1*18) are added to 
the ore and the flask is heated until 2 litres of distillate have been 
collected. The distillate at this point contains all the germanium 
and a great deal of the arsenic from the ore. The distillate is 
poured into a 15-litre bottle until 10 litres liavo been accumulati'd, 
carefully acidified with sulphuric acid until it is QN (this must be 
carefully done to prevent loss of germanium chloride), and treated 
with washed hydrogen sulphide. The precipitate is at first yellow, 
due to arsenic, but later becomes whiter, due to the germanium. 
When precipitation is complete, the bottle is stoppered and kept 
for twenty-four hours. The solution is filtered by suction and 
washed with 3A"-sulphuric acid which has previously been saturated 
with hydrogen sulphide. The filtrate is kept for forty-eight hours, 
when usually a small quantity of a white precipitate (corresponding 
with 2 mg. of germanium) separates, the majority of the super- 
natant liquid is siphoned off, and the small amount of liquid and 
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precipitate worked up with the filtrate from the next lot of pre- 
cipitate. At this point two different methods of procedure are 
possible. 

(1) The moist sulphides arc added to hot 50% sodium hydroxide 
until a small quantity remains’ undissolvod ; this is then just dis- 
solved hy the addition of a little more sodium hydroxide. The 
solution is made strongly alkaline by the addition of 8 grams of 
sohd sodium hydroxide and placed in a large Pyrex flask fitted 
with a rubber stopper carrying a delivery tube, a separating funnel, 
and a glass tube reaching almost to the bottom of the flask. The 
Hask is connected to a condenser and receiver as before. Washed 
chlorine is passed in to oxidise the arsenic to the quinquevalent 
condition. When the solution is saturated with chlorine, the rate 
of entry of the chlorine is reduced and concentrated hydrochloric 
acid is added in large excess from the funnel. The flask is heated 
until half the liquid has distilled. The germanium chloride passes 
over and is hydrolysed by the water in the receiver, forming white, 
liydrated germanium dioxide. Should oily drops form in the re- 
ceiver, more water is added to reduce the acid concentration and 
so allow the liydrolysis to proceed. The receiver is now replaced 
by a second one, the distilling flask is filled up again with con- 
centrated hydroeldoric acid, and tlie distillation continued as before. 
Most of the germanium chloride passc.s over in the first distillation, 
but for a complete separation the distillation must be repeated 
several times. The liydrated oxide is filtered. Mashed first with 
dilute sulphuric acid and tlicn with M-atcr, and dried at 110°. It 
is pure white, and contains traces of sodium, calcium, and iron, but 
110 arsenic. The filtrates from the hydrated oxide are treated with 
hydrogen sulphide and the germaiiiuiii sulphide is recovered. The 
impurities mentioned are removed by dissolving in a .slight excess 
of sodium hydroxide, saturating with chlorine, 'and distilling with 
liydroclilorio acid, hydrolysing the distillate as before. 

(2) This process is generally superior to the former in its greater 
economy of reagents. The wet sulphides are washed with 3A’- 
iulphuric acid until free from chlorine and dried at 110°. They 
are then roasted in sliallow iron dishes at temperatures not exceed- 
ing 500°. Tills removes a great deal of the arsenic. The roasted 
material is dis.soivcd in sodium hydroxide (50%), chlorinated, and 
di.stillcd with twice its weight of coneentrated hydrochloric acid. 

repetition of the distillation removes the last trace of arsenic. 
Either process givfis a very pure germanium dioxide ; the yield is 
better by the first, but tiic .second is more rapid and economical. 

Germanium in ores is estimated by grinding 20 — 100 grams of the 
finely ground, dried, and ivciglied ore into a paste with water and 
pouring into a solution nf sorliniii hydro.vidc in a hard flask, the 
proportions being 2 of ore : 1 sodium hydroxide : 5 of water. The 
finsk is fitted with a delivery' tube for leading in chlorine, a fraction- 
ating column, and a small tap funnel. It is connected with a 
Liebig’s condenser which leads to two Erlenmeyer flasks in series 
containii^ water to the depths of 3 cm. and half fuU respectively. 
The receivers are cooled with ire. The distilling flask is surrounded 
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by ice and the contents are saturated with chlorine ; the solution 
is then neutralised by hydrochloric acid and an excess equal to 
twice the weight of the ore added. The ice is removed and a slow 
distillation in chlorine carried out until one-half the liquid in the 
flask has passed over. An equal Volume of hydrochloric acid is 
added to the distilling flask and the distillation continued until its 
volume is again reduced by one-half. This is then repeated once 
more. The receivers are disconnected, acidified with sulphuric 
acid to make the solutions 6JV, saturated with hydrogen sulphide, 
and kept for Wenty-four hours. In a successful experiment there 
will be no germanium in the second flask. The precipitate is 
brought onto an ashless paper and washed with 3A’-sulphuric acid, 
saturated with hydrogen sulphide until free from chloride, then 
washed’ with alcohol to remove the acid, and dried. The bulk of 
the precipitate is placed in a porcelain crucible and dried, moistened 
^vith 1 : 1 nitric acid, ami warmed to drive off all the liquid, allowed 
to cool, treated with concentrated nitric acid, dried, and ignited. 
The filter-paper is incinerated in a second crucible, treated with 
concentrated nitric acid, and ignited. The filtrate from the ger- 
manium sulphide is kept forty-eight hours and the small precipitate 
formed filtered and treated as above. The weight of the germanium 
dioxide in the crucibles represents tlic germanium in the ore. Using 
this method, the amount of germanium in the material used for the 
extraction of germanium was found to be: sample I 0’247%, 
sample II 0*19%. Samarskite has been analysed by this method 
and found not to contain germanium. J. F. S. 

Crystalline Structure of Iron and Steel. Arne Westgren 
and Axel E. Lixdh {Z. phytiilcal. Chon., 1921, 98, 181 — 210).— 
Various types of iron and steel have been subjected to Rontgen ray 
spectrographic examination. It is shown that the results of Hull 
(Phys. Bevieiv, 1917, 9, 84, 10, 601), that pure iron at ordinary 
temperatures (x-iroii) possesses a spacc-ccntrc<l cubic lattice, is in 
keeping with the j>reseut work. At 800 — 836'^, that is, within the 
so-called [i-iroii region, tlic atom.s arc grouped iti exactly the same 
way as in a-iron. Since in the authors’ opinion allotropy and 
polyrnorphy are synonymous, can only be regarded as a 

particular modification of a-iron. In aiislenitc and in pure iron 
stable at 1000^, the ury.stals possess a face-centred eulne lattice. 
This is also characteri.-itic of y-iron, and thereby a fundamental 
difference is established between a-irou and y-irofi. In martensite, 
the iron occurs in its a-modificatioii. 'fhis is also tlic case w'itli 
high speed tool steel which has been hardened at 127.1\ Photo- 
micrographs of some of the preparations exanfitied are included in 
the paper. J. t\ S. 

Alloys of Iron and Uranivun. E. P. Polusiikin [Iron and 
Steel Jnsl., Cameyie Schol. Mem., 1020, 10, 129—150; ef. Rev. 
Metal., 1920, 17, 421). — Alloys of iron with nranium are pyrophoric, 
this property varying directly with the content of uranium. Alloys 
containing carbon are decomposed by water, but this effect is not 
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exhibited by silicon, except when present in very large amount, or 
by vanadium. A polished sample placed on the emulsion of a 
photographic plate leaves an impression which, after development 
by the usual process, represents the structure of the specimen. 
Iron-uranium alloys contain the uranium carbides UC, 

the compound Fc^CjUaCa, as well a.s the compounds VgC, 
FcgU, and FeSi. Neither uranium nor any of its compounds already 
mentioned forms solid solution-s with iron. Vanadium has a greater 
affinity for uranium than for carbon. Ciiemic.vl Abstracts. 

Equilibria in the System Fe-C-O : the Equilibrium 
Fee -Martensite-Ferrous Oxide-Gas- W. Reinbers and P. 

VAN Gronincjin {Rec. irni\ chltn., 1921, 40, 701 — 706). — A 
considerable number of determinations of points of uniyariant 
equilibrium for thi.s system have been carried out. The conclusion 
is drawn that the transition temperature for Fe^ — ^ Fcy is 905° ; 
this is in accord with previous result.s obtained by different methods. 
By extrapolation of the graphic results, the quintuple point of the 
system is found at 740° and 2300 mm. H. J. E. 

Researches on the Metallic Carbonyls. Robert Ludwig 
Mo>'D and Albert Edward Walt.ls (T., 1922, 121, 29 — 32). 

The Action of Nitric Oxide on the Metallic Carbonyls. 
Robert Ludwig .AIond and Albert Edw.ard Wallis (T., 1922, 
121, 32—35). 

Expansion of Chromium and of Nickel-Chromium Alloys 
over a Wide Range of Temperatures. P. Chevenard {Compt. 
raid, 1922, 174, 109 — 112). — Between 0° and 100° the expansion of 
ciiromiiim is e.v'acfly reversible, the curve showing no singular 
point. The true coefficient of expan.sion, wliieh is G-Sx 10~® at 0°, 
increases rapidly with the temperature, luit the curve shows a 
:ilight concavity toward.? the increasing temperature. 

Xiokol-chromium alloys containing up to 16% of chromium and 
from 0-5 to 2-5'^'', manganese wei-e examined over the tempera- 
ture range 0° to 1000°. The addition of chromium leads to a very 
i-apid weakening of tiie anomaly of dilatation of nickel, and when 
the chromium content rearlios 5'^’, the anomaly disappears. The 
addition of chromium to nickel affects the oxpun.sion of this metal 
vriy little at the ordinary temperature, but tends to increase it at 
higher temperatures ; this effect being probably duo to the pre.sence 
of tlie compound Xi.^Crg. W. G. 

Zirconium. J. W. Marden and >1. N. Ricu [Bar. Jfines Bull., 
1921, 186, 146 pp. : ef. A., 1920, ii, 547). — The work is divided into 
four parts, dealing .successively \ritli, an iii-storical review of zir- 
conium minerals, the salts of zirconium, and the metal; experi- 
mental work on zirconium; the furnaces ii.scd; and a bibliography 
of zirconium and its compounds. Analytical methods arc given 
for the e.stimation of zirconium in ferrozirconium, steel, alloys 
such as nickel-zirconium, and a method of separation of titanium, 
columbium, tantalum, and zirconium. The physical and chemical 
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properties of amorphous and coherent zirconium are described. 
The cupferron method is the only one effecting complete separation 
of zirconium from aluminium. Chemical Abstracts. 

Polymorphic Transiormationd of Antimony Trisulphide. 

Samuel Wilson and C. R. McCrosky {J- Amer. Chem, Soc., 1921, 
43 , 2178 — 2179). — The rate of transformation of the red, amorphous 
variety of antimony trisulphide into tlie black variety has been 
determined in the presence of N-, 7A-, 12A-hydrochloric acid, 
7i\r-phosphoric acid* 7jV-snlphuric acid, glacial and A-acetic acids, 
and a saturated ethereal solution of hydrochloric acid. Of these acid 
solutions, only the aqueous solution of hydrocliloric acid gave any. 
appreciable transformation at 18 — ^22^, even after two months. 
With the aqueous hydrochloric acid, the time necessary for complete 
transformation was 0-5 day, 1 day, and 10*5 days for 12N, IN, 
and N, respectively. The action is due to a solution of the red 
variety and a reprecipitalion of the less soluble black variety. 
The effect of temperature was investigated with a 20% aqueous 
hydrochloric acid. Complete conversion at 26-5® required forty, 
four hours ; at 30®, twenty-nine hours ; 35°, sixteen hours ; 40°, nine 
hours; 68-5°, sixty-two minutes, and 75°, thirty-two minutes. A 
20% solution of hydrobromic acid gave no change after twenty 
hours at 75°, J. F. vS. 


Mineralogical Chemistry, 


The Ultimate Composition of British Coals. Thomas 
James Drakeley [with Freuertck William Smith] (T., 192:^, 
121 , 221—238). 

KasoUte, a New Radioactive Mineral. Autred Schoep 
{Compt. rend., 1921, 173, 1 170— 1477).— This occurs together with 
curite (this vol., ii, 77) and torbernite at Kasolo, Katanp, 
Belgian Congo. It forms compact, crystaUine aggregates, with 
sometimes t^ts and radiating groups of prismatic crystals on the 
surface. The colour is ochre-yellow to brownish-yellow and the 
streak ochrc-yellow. The crystals arc monocUnic, with the optic 
axial plane perpendicular to the plane of symmetry, and tlio acute 
bisectrix of the optic axes nearly perpendicular to a pcifoct cleav- 
age. 5*962, H. 4— < 1 . Ana'ly.ds I is of translucent crystals 
showing no sign of alteration, II of less fre.sh massive material, and 
III of clear crystals : 



SiO^ 

PbO. 

uo,. 

H,0. 

FOjOa, 

CaO. 

MgO. 

CO,. 

Total. 

L 

9*42 

36-20 

49-28 

3*59 

0-41 

O-OG 

0-03 

0-8o 

90-84 

11. 

9-14 

34-44 

49-00 

3*77 

0-58 

— 

— 

0-53 

— 

III. 

9-00 

32-16 

148-26?’ 

3-28 

0-40 

— 

“ 

— 

— 
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The gimplest formula corresponding with the mean of these 
analyses is 3Pb0,3U03,3Si02,4H20. The mineral is decomposed by 
acids with the separation of gelatinous silica and of lead chloride 
or sulphate. Heated in the reducing flame on charcoal it fuses to a 
black glass with beads of lead.’ Its radioactivity is less than that 
of curite. L, j, g 

Melanovanadite, a New Mineral from Peru. Waidemab 
Lindgben (Proc. Nat. Acad. Sci. U.S.A., 1921, 7, 249—251).— 
This occurs as bunches of black needle.s on a black shale from 
Minasragra, Cerro de Pasco. The crystals are monoclinic with a 
perfect cleavage parallel to the piano of symmetry. The streak is 
dark reddish-brown, 3-477, H. 2\. Only the thinnest splinters 
are brown and translucent under the microscope, and the ^optical 
characters are masked by the strong absorption. Analysis by 
L. P. Hamilton gives the formula 2Ca0,3V205,2V204. 

V.Oj. V,0,. CaO. MgO. AI,0;,FCjOj. SiO,. Total 

62-81 33-34 9-89 0-27 1-89 1 08 99-68 

Before the blou-pipc the mineral readily fuses to a brown liquid. 
It is readily soluble in acids, giving an apple-green .solution, and in 
potassium hydroxide with a brown colour. L. J. S. 

Some Natural and Synthetic Melilites. A. F. Buddingtox 
(Amer. J. Sci.^ 1922, [v], 3, 3.7 — 87). — To tost Schaller’s hypothesis 
regarding the eoinpo-sition of the melilite group of minerals, com- 
prising akennanite, gehlcnitc, hurnboldtilito, sareolitc, fuggerite, 
and other varieties (A., 1910, ii, 6.32) more than one hundred 
synthetic crystalline mixtiirc.s of 2Ca0,Mg0,2Si02 (akermanite), 
2Ca0^Al203,ai02 (gehlcnitc), and SR'O.BjOs.SSiOj (R’=Ca or Naj, 
R^.=Fe or .\l) were prepared from appropriate glasses at tem- 
peratures aliove 1000'*. Tlie quenching method was used (of. 
Ferguson and Buddington, A., 1920, ii, 621), and the glasses were 
crystallised by annealing at a temperature just below the melting 
point or the dissociation point. The homogeneity, optical char- 
acters, and melting points were determined, and the .synthetin 
materials compared with the natural minerals. The gchlenite of 
V'clardefla consists approximately of 76% of gehlcnitc, 17% of 
akermanite, and 7% of ferric .ami ferrous com])ounds, and agrees 
very closely with artificial gclilcnite, having the same ratio of 
akermanite to gehlcnitc, but free from iron compounds. Other 
natural gehlenites examined confirm tlic ojunion that the artificial 
series of solid solutions of 2Ca0.jrgO,2.8iO,, and 2Ca0,Al203,Si0,> 
are ]iure synthetic analogues of the akernianitc-gehlenite series of 
minerals. Mixtures of akermanite and gchlenite form a complete 
series of solid solutions with SCaO.AhtijrSSiO, (grossularite) plus 
10% of SNajO.AUOg.SSiO,, except for a trace of inhomogeneitv in 
some preparations high in akermanite. These mixtures when 
crystalli.sed correspond in their properties with tlie humboldtilitcs, 
which arc interpreted as isomorplious mixtures of positive uniaxial 
akennanite and a negative, uniaxial, tetragonal, moderately bire- 
fringent form of grossularite, w’ith minor amounts of gchlenite, a 
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ferrous compound, and 3 R' 0 ,R 203 , 3 Si 03 compounds. The com- 
positions of the humboldtilites lie in a zone which exhibits the 
lowest temperatures of complete melting for the components 
involved. Artificial crystalline mixtures containing ferric iron 
(SCaO.FejOa^SiOa) were found to* be quite different from the 
natural melilites of similar composition rich in ferric iron. The 
latter probably were formed at temperatures lower than those of the 
present experiments, since some of them were found to decompose 
or invert at temperatures as low as 850“. A neiy specimen of 
melilitc rich in ferriifciron, from Capo di Hove, differs in composition 
from any hitherto know n. It contains ; 


SiOy .-tljOs. Fe-Oj. 
40-03 5-06 7-7(1 


FeO. MkO. CaO. Na,0. K.O. Total. 

0-4 9-43 3-2-17 2-S3 1-72 100-0 


The crystals have a tabular or psciido-eubic habit and are intimately 
associated with ncplielilo and pyroxene. E- H, R. 


Analytical Chemistry. 


The Graphical Representation of the Composition of 
Chemical Compounds. .Julius Hursciieb (Chem. Ztg., lf)_L, 46, 
ig_20).— The repeated calculation of the percentage of the various 
constituents of chemical compounds in mixtures can be avoided 
by calculating once and for all the percentage of the required 
constituent (for AnKycinuis sodium carbonate in^ the 

decahydrate) and dividing a vertical line in these proportions. 
A square is then described with lids line as it.s right-hand side 
and the points marked off joined to the left-hand top corner. From 
this co-ordinate system the weight of any constituent com-sponding 
with a given weight of any other eoiislitueiit can he rapidly read 
off with sufficient .accuracy for practical pnriioses. Should the 
given weights not lie between 0 and lOh they can be divided by a 
suitable factor and the corresponding weight read off the diagram 
and .subsequently multiplied by the same factor. H, C. R. 

The Sensitiveness of Coloured Indicators at Temperatures 
above the Ordinary. I. JI. Kolthoff (Fee. Imv. chim., 1921, 
40, 775—785; cf. Schoorl, A., 1907, ii. 388).--Tudicators which are 
themselves weak acids ai^ alm.ost all a.s sensitive to hydrogen ions 
at higher temperatures as at ordinary temperatures. Those which 
are weak bases become less sensitive to hydrogen ions, but retain 
the same sensitiveness to hydro.xyl ions. Theoretical deduchoii 
of these facts is given in addition to experimental evidence. The 
suggestion is made that the results obtained may be of service in 
prodding a colorimetric method of studying variations in dissocia- 
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tion constant and of hydrolysis constant with change of temperature 
and may also be of use in analytical work. H. J. E. 

Further Elaboration of the Indicator Method without 
Buffers. L. Michaklis and It. Kroger {Bi^kem. Z., 1921, 119, 
306 — 327). — The salt error and temperature coefficient of w-nitro- 
phenol have been determined, and a new one-colour indicator, 2 : 5- 
dinitrophenol, described. A theoretical and practical treatment of 
the effect on the Fu. ^f ^ solution of the ad^tion of an indicator 
is given, and instructions for the colorimetric estimation of Ph in 
solutions weak in buffers, for example, sea and river waters. A 
discussion of the tlicory of the salt-error and of the activity theory 
of ions is also given. H. K. 

A Stable Single Buffer Solution, pa 1 to pa 12. S. F. Agree, 
II. R. Mellon, Pauline M. Avery, and E. A. Slagle {J. Infect. 
J)is., 1921, 29, 7—10). — The components of the buffer solution 
arc: (1) One mol. of potassium dihydrogen phosphate, \nth dis- 
sociation constant, A’„ MxlO'^; (2) 0-625 mol. of sodium formate, 
2x 10"^; (3) 0-375 mol. of sodium acetate, K„ 2x 10“^; (4) the 
second group of clipotassiuin hydrogen pho.sphate, Ka 2x10"^; 
(.)) 1 mol. of sodium phenolsulphonate, K„ 10'^“ (approx.); (0)0*005 
molar thymol to saturation (for water, 0-08), 0-5 x 10"^° (approx.) ; 

(7) the third group of phu.sphoric acid, 10"^^. A cun'c is given 
from which the amount.s of 0-.5 molar hydrogen chloride or sodium 
hydroxide necessary to produce a given pu may be directly deter- 
mined. Chemical Abstracts. 

Colour Standards for the Colorimetric Measurement of 
Hydrogen-ion Concentration. Louis J. Gii.lespie {J. Bad., 
19'21, 6, 399 — 105). — The recently published .studios of Medalia 
are in disagreetiicnt with other published data (cf. ibid., 1920, 5, 
441 — 4C8). A colorimeter for two-coloured indicators is de.scribed 
for the niea.surement of the hydrogen-ion e.xponent of indicators. 
The optical assumptions underlying its u.se are practically the same 
as those on which ordinary colorimetry are 
based. The iustnunent is used as follows. 
The glass vessels .4 and C are fixed in 
j)osition, and B can be moved up and 
tlown, the niolioii being measured by a 
])ointer (not shown) fixed to B and moving 
on a scale divided into 100 parts. The 
pointer move.s from 0 to l(Xl when B moves 
from contact with (’ t<^ contact witli *1. The 
iuidilied indicator sjilutioii may be placed* in B and the alkaline 
nuiicator .solution of the same .strength in .1 is left empty. If the 
Male roads 70, the path of light ahmg the l(*ft dotted line pa.s.'^es 
tlirniigh tile alkaline form of the indicator for IC^^o <*f Os path and 
till.' acid form for 'riie light along the right-hand dotted line 

traverses an indicator solution in tube A, again of the same strength, 
ind over a path ciiuai in length to the total path on the left. The 
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solution, the of which is unknown, is placed in tube in ■which 
titrations may be made. CflEMiCAii Abstracts . 

A No'vf Apparatus for Colorimetric Estimations. 0. 
Manjiebach {CjUjn. Ztg.y 1922, 46, 20). — ^The apparatus consists 
of a wooden box open at the top the inside of which is painted 
black. Into this fits a glass vessel filled with water. The bottom 
of the box has a hole eiit in it allowing light to come up through 
the glass vessel, and below is a rotating frame carrying a dead- 
white porcelain plate. The solutions to be compared are placed in 
glass tubes 16 mm. m diameter and 300 mm. long, which are placed 
in the glass vessel in a slanting position. The apparatus is suitable 
for the colorimetric estimation of carbon in iron. H. C. R. 

A Gas Receiver of Convenient and Practical Form for 
Sampling Expired Air for Analysis. Charles Claule 
Guthrie (J. Biol (-hem.y 1921, 48, 373 — 378). — Whilst less efficient 
than the mcrcurj' i’ecei\’cr, the apparatus described has the advantage 
of being inexpensive. Expired air, after storage in it for some 
hours, gave results, on analysis, with an error of about 1% for 
carbon dioxide and considerably less for oxygen. E. 8. 

Apparatus lor Estimation of the Gases in Blood and Other 
Solutions. Do^ALD D. VA^' Slvkb {Proc. Nat. Acad, Set,, 1921, 
7, 229 — 231). — Essentially a much simpUhod form of the apparatus 
described in A., 1917, ii, 422, and this vol, ii, 78. The upper 
part of a large pipette (for instance, 50 c.c.) ends in a tap funnel. 
The stem above the wide portion has a mark, indicating a definite 
volume a from there to the tap (for instance, 2 c.c.), and below 
the wide portion another mark indicating a volume A (for instance, 
DO c.c.) from it to the tap. The pipette is joined below to a tube 
of 800 mm. connected with an open manometer and through a 
tap, with a mercury reservoir. A definite volume of solution (for 
instance, I c.c. of blood) is sucked in through the tap funnel and 
then the necessary reagent (for instance, acid for a carbonate 
solution), making a total solution of S c.c. (for instance, 2*5 c.c.) 
and the meremy is allowed to fall to the lower mark. The lower 
tap is closed, and the piprdte is shaken for one to two minutes to 
establish equilibrium. Mercury is then let in through the lower 
tap until the gas volume is a c.c. and the pressure is read (?» mm.). 
The zero point is then determined by expelling the gases or after 
absorbing one or more of them by introducing small, measured 
volumes of gas-free absorbent solutions. The pressure is then 
lowered until the space above the solution is again a c.c. and read 
(w mm.). The volume at N.T.P. of the gas given off is 
r=a(wi7-n)/760 . {273/jf'+'b'ot/(A— (S)[. The term Sixj{A—S), in 
which a is the volume of the gas dissolved in 1 c.c. of the solution at 
N.T.P. corrects for the portion of the gas remaining dissolved when 
equilibrium is reached. It is negligible for oxygen and nitrogen, but 
not for carbon dioxide. The solubility of the latter gas also imposes 
an empirical correction for reabsorption of the gas while undergoing 
reduction from 50-)S to a c.c. With S— 50 c.c. o= 2 c.c. the factor 
is 1’020, that ia 2% of the carbon dioxide is reabsorbed. G. B. 
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The Use of Mercuric Nitrate instead of Silver Nitrate in 
the Estimation of the Halogens. I. M. Kolthoff and Ada 
Bak {Ghem. Weekliad, 1922, 19, 14 — 16). — The method proposed 
by VotoSck (A,, 1918, ii, 238, 272, 330), in which mercuric nitrate 
is used with sodium nitroprussMe as indicator, gives very accurate 
results for chlorides (and for bromides, cyanides, and thiocyanates) 
if a correction is applied for the excess of mercuric salt necessary 
to produce a precipitate under given conditions of composition 
and volume of solution. Tables of corrections are given. Neither 
dilute acids nor the common metals (except copper, cobalt, nickel, 
and cadmium) interfere. The method estimates accurately chlorides 
in conductivity water, and gives good results for as little as 9 mg. 
of chlorine per litre ; it is suitable for the estimation of chlorides 
in urine. S. I. L. 

Use of Perchloric Acid as an Aid to Digestion in the 
Kjeldahl Nitrogen Estimation. Bkaineku Meaks and 
KoBEBT E. Hussey (J. Ind. Eng. Chem., 1921, 13, 1054 — ^1056). — 
In the estimation of nitrogen in such substances as miUc, urine, 
casein, gelatin, dried blood, etc., by the Kjeldahl method, the time 
rcq.uired for the digestion with sulphuric acid is reduced to about 
twenty minutes if itcrchloric acid is added to the mixture. For 
each gram of sample, 25 e.c. of sulphuric acid, 1 gram of copper 
sulphate, and 2 c.c. of 00% perchloric acid should be used, but 
the incscncc of an c.xcess of perchloric acid cau.scs loss of nitrogen. 

W. P. S. 

Micro-Kipp Apparatus for the Preparation of Air-free 
Carbon Dioxide for Use in the Micro-estimation of Nitrogen 
by Pregl’s Method. A. Schoeller {Z. angeiv. Chem., 1921, 
34, 586). — The apparatus consists of two small cylindrical bulbs, 
one above the other; the upper one contains fu.sed potassium- 
sodium carbonate and is provided with a tapped delivery tube, 
whilst a side tube on the lower bulb connects with an upper acid 
reservoir. The apparatus is made all in one piece. W. P. S. 

Estimation of Very Small Quantities of Arsenic in Silicate 
Rocks. 0. H-acke (Chem. Ztg., 1921, 45, 1169). — Ten grams of 
the fincly-pou de-red sample arc heated at 250'’ in a tube through 
vvltieh a current of dry carbon dioxide saturated with bromine 
vapour is passed ; the outlet end of the tube is connected with a 
receiver containing 10 c.c. of dilute nitric acid and the receiver 
may he connected with a vessel containing soelium hydroxide 
solution to ab.sorb the excess of bromine. The contents of the 
receiver are subsequently evaporated with the addition of a small 
quantity of sulphuric acid, the residue is dissolved m water, and 
the arsenic in this solution estimated by thc’Gutzcit method. 

W, P. S. 

Method for Direct Estimation of Carbon Dioxide and 
Oxygen in the Berthelot Bomb and its Importance for the 
Metijolic Balance of Herbivora. W. Kleix and ilAEiA 
SiECBER (BiocAem. Z., 1921, 120, 81 — 89). — An extension of the 
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■work of Zuntz and eo-workers on the use of the Berthelot bomb 
calorimeter for the analysis of organic substance^, the main feature 
now introduced being the determination of the oxygen used, by 
weighing. It may prove useful for the analysis of the metabolic 
excreta of herbivora, * H. K. 

Micro-elementary Analysis by Pregl's Method. A. 

ScHOELLER (Z. angew. Chem.y 1921, 34, 581 — 583). — A short review 
of the method, with a detailed description of the apparatus used. 

W. P. S. 

Simplified Construction of the Metal Parts of the Apparatus 
used in Pregl's Micro-analytical Method. A. Schoeller 
(Z. ang^M. Ckem., 1921, 34, 587).-^ouvenient methods of attaching 
the heating apparatus for the lead peroxide, the micro-burner, the 
drying chamber, etc., to the stand are described, the parts being 
provided with brass rods which lit into a boss on the stand. 

W. P. S. 

Solid Sodium Hydroxide as an Absorbent for Carbon 
Dioxide in Steel Analysis. G. L. Kelley and E. W. Evers 
{J. Ind. Eng. Chc.m., 1921, 13, 1052). — Powdered sodium hydroxide, 
which will pass through a 5-mcsh sieve but be retained on a 20-niesh 
sieve yields satisfactory results uhen used to absorb carbon dioxide 
in the estimation of carbon. W. P. S. 

The Separation of Silver from Mercurous Salts. I. M. 

Kolthoff {Pharm. Weekhlad, 1921, 58, 1080— 16S3).— The treat- 
ment of the mixed chlorides precipitated in Group I with ammonia 
win not separate small quantities of silver from mercurous chloride. 
A better method is to treat the mixed chlorides, after exhaustive 
washing with boiling water to remove lead, with 2% potassium 
cyanide solution. Silver and mercuric cyanides dissolve in the? 
reagent, whilst black metallic mercury is precipitated. After 
filtering, silver is again precipitated by means of hydrochloric 
acid; mercuric chloride reiuains in solution, and may be detected, 
after filtering, by means of sodium sulphide. Tlie test detects 
0-05 mg. of silver in presenc(‘ of 50 mg. of mercurous mercury, 
and will also detect 0*5 part of mercury in presence of 100 parts 
of silver. S. I. L. 

The Titration of Zinc. E. Mo.nasch {Pkann. Wce.khlud, 1921. 
58 , 1652 — 1656).— The thiocyanate method of Ixoltliolf and van 
Dijk {ibid., 538) has been applied to the e.stiination of zinc in alloys. 
The potassium mercuric t!ii(K‘yauate solution i.s prepared by clis- 
solving 23-7 grams of meycnric thiocyanate in a concentrated 
aqueous solution of 14*4 grams of ]>otassiuni Ihiocviiuate, and 
stable for many months. Coinpound.s of all tlie common metals 
interfere, but ferric and aluniiiuiini salts do not atfeet the reaction 
Since the author uses aluminium in tlm .separation of zinc from 
alloys, the method is suitable for the estimations, hut iron salts 
must first be oxidised by means of peroxide. S. I. L. 
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Estimation of Minute Amounts of Lead in Water, with 
Notes on certain Causes of Error. D. Avery, A. J. Heming- 
way V. Gr. Anderson, and T. A. Read {Proc. Austral. Inst. Min. 
Me-t.j 1921, 173 — 199). — By the following method it is possible to 
detect and estimate with considerable accuracy 1 part of lead in 
100 000,000 parts of water. A known volume of the water is 
filtered, and 2*5 to 5 litres of the filtrate are evaporated to about 
100 C.C., just neutralised with hydrochloric acid, and 2 c.c. excess 
of acid are added, the liquid is filtered and the filtrate cooled 
and made up to 250 c.c. Hydrogen sulphide' is passed into the 
solution for one hour and, after remaining over-night, the pre- 
cipitate, which is usually barely visible, is collected and washed 
with cold water containing hydrogen sulphide in solution. Two 
portions of 2 c.c. of hot nitric acid {d 1*2) are then successively 
poured over the filter to dissolve the sulphides, and the filter is 
washed with hot water. The filtrate is evaporated with 1 c.c. of 
sulphuric acid until the latter fumes strongly, and the liquid, 
after cooling, i.s treated with 20 c.c. of cold water and 10 c.c. of 
absolute alcoliol, and the mi.xturc set aside over-night. The 
precipitated lead sulphate is collected and washed with a mixture, 
of 65 vols. of water, 32 vols. of absolute alcohol, and 3 vols. of 
sulphuric acid. It is dissolved off the paper by dropping succes- 
sively two portions of 5 c.c. of hot 33% ammonium acetate solution 
round the edges and then wa.«hing the paper thoroughly with liot 
water. The solution is tran.^ferred to a 50 c.c. Nes.sler tube and 
treated with 1 c.e. of 10% pota.ssiuni cyanide solution, 1 c.c. of 
ammonia solution, and .si.x drop.s of freshly-prepared ammonium 
sulphide solution. Into the .standard tube arc placed the same 
reagents in the same quantities; the liquid, which must be absolutely 
colourle.ss, is diluted to 45 c.e., and a standard solution of lead 
acetate (1 c.c.—O-CHXlOl gram of lead) is added until the tint matches 
tliat of the assay. If more tlian 8 c.c. of the .standard are required, 
a proportionately smaller quantity of the sample sliould be used. 
To estimate the lead in the sediment, it i.s evaporated to dryness 
with hj’drochloric acid, the re.^^idue is taken up with 2 c.e. of the 
same acid, the solution filtered, and the a.s.say finished in a similar 
way to that of the water. 

The estimation of lead in urine i.s earned out by evaporating 
1 litre of the sample with 50 e.e. of nitric acid to dryness, first on 
a water-bath, then on the hot-j>lato. 'Phe dish is then placed in a 
cool, electrically lieated muffle and gradually heated to 450 — 500"' 
to destroy organic matter and nitratc.s. The residue i.s dissolved 
in water, the liquid just neutralised with hydrochloric acid, 2 c.c. 
more acid are added, and the solution is filtered. The filtrate is 
treated for lead as de.scribcd above. • * 

Ail the materials u.scd in the above work sliould be redistilled 
from lead-free glass apparatus, the ammonium acetate .should be 
made by neutralising freshly distilled ammonia with acetic acid, 
and the ammonium suljdiide must lx* made immediately before 
use. All filter-paiK'rs before use must l)c Mashed with hot dilute 
liydrochloric acid, hot ammonium acetate solution, and hot water 

VOL. CXXII. ii. 
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successively to remove the minute amounts of lead introduced by 
the acid washing process of rendering them ashless. A blank test 
must be made, using the same quantity of redistilled water as 
that used for the assay and putting it through the whole of the 
operations. A. R. P. 

New Method for the Volumetric Estimation of Copper. 

S. Mikovici and At. Ionescu {Bui. Soc. Chim. Romania, 1921, 3, 
89 — -93). — The salt CuS 04 , 4 NH 3 is quite stable at the ordinary tem- 
perature, and is quantitatively precipitated from aqueous solution 
by addition of eight volumes of 98% alcohol. The precipitate, 
after thorough washing with alcohol, is redissolved in water, and 
titrated with 5^/10- sulphuric or oxalic acid, with methyl-red as 
indicator. J. K. 

Rapid Estimation of Mercury in Ores. Ai,pred Heinzel- 
MANU (Ghem. Zlg., 1921, 45, 1226 — 1227). — The author has made 
comparative tests on the estimation of mercury in ores, using a 
modification of Whitton’s method {U.S. Bureau of Mines, Bull. 78, 
1918) which consists in heating the ore with a mixture of 3 grams 
of fine iron filings and 3 grams of good lime and collecting the 
mercury on a cooled silver plate previously weighed, and his own 
method (A., 1921, ii, .Til) and finds that both methods give eqtially 
satisfactory results. [(T. J. Soc. Chem. Ind., 1922, 61a. ] 

A. R, P. 

The Analysis of Aluminium Alloys. II. JIende {Chem. 
Zlg., 1922, 46, 49 — 50). — One gram of the alloy is heated with 5 e.c. 
of water and 12 c.c. of strong potassium hydroxide solution (the 
latter added gradually) on a water-bath until nothing further 
dissolves. The liquid is diluted with water, tlie clear liquor decanted 
through a small filter-paper, and the precipitate washed by decanta- 
tion, mat with dilute potassium bydroxirlo solution, then with hot 
water. The filter-paper is burnt in a platinum spiral, the ash 
added to the metallic residue in the beaker, and the whole dissolved 
in 5 c.c. of strong nitric acid and 15 c.c. of water; 75 c.c of water 
are added, the liquid is boiled and the precipitate collected, washed, 
ignited, and weighed as tin dioxide. It should be tested for traces 
of silica. The filtrate is evaporated with 5 c.c. of sulphurio acid 
until the latter fume.s strongly, the mass is treated with 150 c.c. 
of water, and the precipitated lead sulphate estimated in the usual 
way. The filtrate is electrolysed with a current of 0-5 ampere 
at 2'0~2-2 volts for one and a half hours at 75^, using a spiral 
anode and a gauze cathode. The gain in weight of the latter 
represents copper. The solution is neutrali.scd with sodium hydr- 
oxide after adding any zinc found by treating the potassium 
hydroxide solution of the alloy with soium sulphide, and 50 c.c. 
of a 50% solution of sodium hydroxide are added in excess. The 
solution is again electrolysed, using the same anode and cathode 
(the latter being coppered or silvered) for two to three hours at 70°, 
using a current of 1 — l-o amperes at 4 volts. The gain in weight 
of the cathode represents zinc. Silicon is estimated in a separate 



ANALYTICAL CHEMISTRY. 


ii. 163 


trial in wliich 3 grams ofl[the alloy are evaporated with 50 c.c. of 
a mixture of 2 parts of sulphuric acid, 3 parts of hydrochloric acid, 

1 part of nitric acid, and 4 parts of water. After the metal has 
dissolved, the solution is evaporated with 30 c.c. of strong sulphuric 
acid until the latter fumes strongly, the liquid is treated with 
300 c.c. of w'ater, and the silica, which separates in an easily filter- 
able, flocculent form, is collected, washed, *ignited, and weighed 
as usual. Iron is determined by treating 3 grams of the alloy in 
potassium hydroxide solution, collecting the insoluble residue, and 
dissolving it, after thorough washing, in nitric'acid. The solution 
is evaporated to dryness, the nitric acid destroyed by evaporation 
Avith hydrochloric acid, the copper and heavy metals are removed 
hy hy^ogen sulphide, the iron is precipitated from the oxidised 
solution by ammonia, redissolvcd in acid, reprccipitated as' before, 
and the final precipitate either weighed as Fe^Og after ignition, 
or dissolved in sulphuric acid, reduced, and titrated in the usual 
way. 

For the estimation of traces of iron in pure aluminium, 3 grams 
of the metal are heated with 50 c.c. of strong potassium hydroxide 
solution, 200 c.c. of 50% sulphuric acid are added, the solution 
is heated until everything has dissolved, then quickly cooled, and 
titrated with A^/ 10-potassium permanganate. Copper and silicon 
are estimated as described above for alloys. A. R. P. 

Germanium. II. Identification of Germanium by its 
Visible Arc Spectrum. Jacou Pai'ish {Ckem. News, 1922, 
124, 3). — Photograph.^ of the arc spectrum of germanium were 
(obtained by means of a lliJger constant deviation spectrograph 
iitted with a fiiiit glass prism (/?;,=1*7537), the arc being maic 
between carbon electrodes, the lower po.silive one carrying the 
material to be tested. Under these conditions, the little-known 
germanium line in the blue, A. 4686, is very sharp and intense, 
and very suitable for the identification of the metal. The line 
overlaps the prominent zirconium line of wave-length 4688. 

G. F. M. 

The Carrying Down of Calcium Oxide by Precipitates of 

Ferric Oxide, A. Chakkioi; {Compt. rend., 1921, 173, 1360 — ■ 
1362 ; cf. Toporescu, A., 1920, ii, 450). — In order to get the minimum 
co-precipitation of calcium hydroxide with ferric hj’droxide, the 
concentration of the ealeiiim .salt should be as small a.s po.ssible and 
tlic minimum amount of ainiuuniuni hyiiroxidc requisite for the 
precipitation of the ferric hydroxide should be used. W. G. 

Estimation of Nickel in Steels, H. Rubeicius {Chem. Zt^., 
1922, 46, 26). — From 2 to 5 grams »of the borings are dissolved 
in 40 — 80 c.c. of nitric acid {d 1*2), and the solution is cooled and 
treated with 250 c.c. of ammonia \d 0-91). It is transferred to a 
graduated fiask and diluted to 500 c.c. of which 250 c.c. arc filtered 
through a dry paper, diluted to 500 c.c., and the solution, heated 
40°, is treated with 20 — 30 c.c. of a 1% alcoholic solution of 
•limcthylgly oxime. After half an hour the precipitate is filtered 

6—2 
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Oil a 15 cm. paj>er, washed witli hot water, dried, and ignited to 
nickelous oxide in a platinum crucible and weighed. 0*7858 X 
NiO=Ni. A. R. P. 

Estimation of Chromium in Ferrochromium by Electro- 
metric Titration. G. L. Kelley and J. A. Wiley {J. I-nd. Eng. 
Ckem., 1021, 13, 1053 — lOM). — Twenty grains of sodium carbonate 
are fused in a nickel crucible and then cooled, the crucible being 
rotated during the cooling so that the carbonate forms a lining, 
A mixture of 16 grains of sodium peroxide and 1 gram of the sample 
is then fused for three minutes in this crucible, the heat being so 
regulated that the sodium carbonate lining is not fused; when 
cold, the contents of the crucible arc dissolved in 300 c.c. of water, 
the solytion is boiled for thirty minutes, cooled, SO c.c. of sulphuric 
acid {d l-o8) are added, the solution is boiled for a further five 
minutes, cooled, filtered, and the filtrate diluted to 1 litre. One 
hundred c.c. of this solution are treated with 25 c.c. of sulphuric 
acid and titrated with ferrous ammonium sulphate solution, using 
the apparatus described previously by the authors and Adams 
(A., 1917, ii, 512). W. P. S. 

Tungsten. Herbert Lavers {Proc. Austral. I nut .Min. 3fei.,1921, 
101 — 152). — The paper contains a short description of the chemistry 
and metallurgy of tungsten together with a summary of the various 
processes that have been described for the estimation of tungsten 
in low grade ores. A volumetric method is recommended in 
which the tungsten is precipitated with cinchonine hydrochloride 
from acid solutions, and the precipitate dissolved in ammonium 
acetate, an excess of lead acetate added, and the excess determined 
by titration with ammonium molybdate. IC'f. J. Soc. Ckem. Ind., 
1922, Feb.] ‘ A. R. P. 

Estimation of Thorium in Monazite Sand by an Emanation 
Method. lloMLR H. Helmick {J. Am»r. ('kon. Soc., 1921, 43, 
2003 — 2014). — A method of estimating thorium in monazite sand 
is described. The sample i.s sieved through a 40 per cm. mesli 
and dried at 115 — 120“. Two grams ai-c well mixed wth 5 grams 
of potassium hydrogen Huoride and 5 grams of anhydrous, recently 
fused, metaphosphoric acid, and slowly brought to the highest 
temperature obtainable with a Meker burner in a 35 c.c. platinum 
crucible. A further 5 grams of metaphosphoric acid are slowly 
added during the heating ; when the ma.s.s is clear, it is allowed to 
cool. After cooling, 20 c.c. of 80'‘y orthophosphoric acid arc 
added, and the cmcible is heated in an air-bath at 250 — 255" 
for three hours, the solution being automatically stirred with 
a platinum wire; in this way a viscous solution is obtained. A 
small vessel made of glass and fitted with a ground stopper and 
inlet and outlet tubes is suspcnde<l in a vessed of concentrated 
sulphuric acid at 190 — 200'’ and the llijuid from tlie crucible poured 
in. The solution vessel is removetl from the acid, allowed to cool, 
and the remaining contents of the crucible arc washed in with two 
c{uantitics of 20 c.c. of water, the total volume made up to 75 c.c., 
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and the vessel closed in an air-tight manner. Tliu electroscope 
moasurementa arc made, (i) with a blank, prepared in exactly 
the same way as the sample except that the monazite is omitted 
(ii) with a standard solution containing a known amount of thorium’ 
and (in) with the samjile solution. The percentage of thorium 
IS calculated by means of the expression X=AT,(T^ -'I\) j7\{Ti~T,) 
in which X is the percentage of thorium in the sample A the 
percentage m the standard, T. the time of discharge of the electro- 
scope by the standard, T, by the blank, and by the sample 
under investigation. The main sources of orror of (lartledgc’s 
emanation method (A., 1!)19, ii, K'O) „erc ad.sori>tioii of thorium 
A by suspended matter in final solutions, by filters, and by the walks 
11 vessels used. These errors are avoided in the present 
method by producing a oomplcle solution of the sand without 
hltration »nd in a single vcs.sel. Other improvements made use 
of aie a highly efficient form of ve.ssci to contain the solution 
during de-cmaiuition ; the use of an automatic regulator to main- 
tain constant jiressure in the ioni.satioii chamber during measure- 
ments, maintenance of optimum pressure gradient along the air 
current line through the measuring ajiparntus, thus a.ssuring a 
minimum error on account of pressure variations, and maximum 
speed of mea,surement ; protection of the in.sulation of the clcctro- 
.seope by means of a current of dry air. Analvsc.s by this method 
gave re.sults agreeing very well with resiilt.s ‘obtained by gravi- 
metric methods, and risiuired much lo.ss time for each determination. 

J. F. S. 


Detection of Bismuth in Urine. Pieurk Albry (./. Pharm. 

19__, [vii], 25, 15— 18).— Following the administration of 
fismuth salts the iiictal is at least to some e.xtont eliminated in 
the ^irme In certain cases, it manifested its presence as a black 
precipitate of bismuth sulpliidc, but in other cases no precipitation 
occurred, and tlu' metal was deti^eted bv cva|XJrating to dryness, 
ralrining the residiio, dissolving the ash' in hot dilute nitric acid, 
and adding a reagent containing 1“., of (luininc sulphati* and 2% 
of ixitassium iodide dis.solve<l in slightly acidified water, which 
produces an orange-red coloration or jiroeipitate. according to the 
amount of bismuth present. This reagent is suffieientlv sensitive 
to detect 1 part of Hu (>3 in OOtXKin parts of water. 0. F. M. 

Estimation of ^cohols by Acetylation. H. Uoi.fb {('lirm. 
m-schau, 1)22, 29, 2-3).-The acctylatim, is carried out hv 
'uighing out O'u gram of the sample in a test-tube 0 (5— O S cm. 
iiide .and 10 cm. long. One e.e. of acetic aiihvdridc is adilcd and 
the tube sealed, the lower end hoiiig.kepf.in cold uater the while, 
(lie tube is boated for one hour in a boiling water-bath, removed, 
uid a lowed to emil. It is then pl.m-ed in a well-stoppered, tliiek- 
ouicd Hash, and broken by vigorous shaking. The sfopiier is 
Joiiiui on and the tla.sk lieatinl at alioiit ,-)0 ' for half an hour on 
10 "ater-bath with constant .shaking, cooleil, and neutralised to 
Ihraolphthalcin. Twenty-five c.c. of A' 2-alcolioiie potash arc 
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added and enough alcohol to make a clear solution. The flask 
is either left over-night or warmed for a quarter to half an hour 
at 50 — 60°, cooled, and titrated back with .51 /2-acid. The results 
obtained are within less than 1% of the theoretical. Solvents 
such as light petroleum or benzene" have no eflect on the result. 
If esters are present, their saponification value must be allowed 
for. H. C. R. 

New Methods of Blood Sugar Estimation. Estimation 
of the True Sugar Content of Urine. D. G. Cohen -Tebvaekt 
{Nederl. Tijdschr. v.'Geneesk., 1921, 65, ii, 857—864, 3065—3069).— 
1. The methods of Schaffer and Hartmann (A., 1921, ii, 417), 
Folin and Wu (A., 1919, ii, 308), and of Ponder and Howie (A., 
1921, ii, 417) deserve full recommendation. The first-named has 
been worked out for 01 — 0 2 c.c. of blood. 

II. Sumner’s method (A., 1921, ii, 564) has been compared with 
a fermentation method due to Nagasaki (Nederl. Tijdschr. v. 
Geneesk., 1915, ii, 1478) and found to be very accurate. A few 
small modifications were introduced. G. B. 

A Source of Error in Testing Urine for Dextrose with 
o-NitrophenylpropioUc Acid. Georges Rodilloh (J. Pham. 
Ghim., 1922, 2S, 56— ,57). — Dextrose is not the only reducing agent 
likely to be found in urine which will reduce o-nitrophenylpropiolic 
acid to indigotin. The presence of hydrogen sulphide will both 
show this reaction and give a positive result in the sodium nitro- 
prusside reaction for acetono. It does not reduce Fchling’s solution. 
If the tests are carried out after clarifying the sample with lead 
acetate, these misleading results arc avoided. H. C. R. 

The Identification of I.aevulose in Presence of Aldoses. 

I. M. KoLTHOir (Ckem. Weekblad, 1922, 19, 1 — 2). — To 2 c.c. of 
the 1% sugar solution are added in succession 4 c.c. of A’/lO-iodine 
solution and 5 c.c. of 2.V.sodium hydroxide. This order of addition 
must not be reversed. The mixture after shaking is left for one 
to one and a half hours and the excess of iodine removed by 
addition of a few drops of -V-thiosulphate. Two c.c. of Fehling’s 
solution No. II and 2 c.c. of Fchling’s solution No. I are added, 
the tube is shaken, anti wnrmed in a boiling water-bath for not 
more than five minutes. A red coloration in one minute shows 
5% fructose in presence of glucose; in two minutes, 2J%, and in 
four minutes 1% of fructose. After five minute.s, glucose alone, 
gives the red colour. 

The test detects 0'2 rag. of loevulosc in presence of 10 mg. of 
dextrose, 10 mg. of sucrose, and 10 mg, of lactose. S. I. L. 

Estimation of Sugar by Titration with Alkali of the 
Cuprous Oxide Precipitated from Pehling's Solution. A. 

HanaK (Z. Unlers. Nahr. Ge.nussm., 1021, 42, 248 — 250).— The 
cuprous oxide obtained from the inverted sugar solution containing 
not more than 0'5% of invert-sugar, and 50 c.c. of Fehling’s solution 
is washed, dissolved in aqua regia, diluted to 250 — 300 c.c. with 
water free from carbon dioxide, and carefully neutralised with 
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sodium hydroxide so that it gives a pale greenish-yellow colour 
with methyl-orange. Phenolphthalein is added and A^/2'8odium 
hydroxide run in until the red colour remains for three minutes 
in the boiling solution. On^ c.c. of iV^/2-8odium hydroxide= 

0 0159 gram of copper. H. C. R. 

Detection of Traces of Lactose in Urine by Formation of 
Formaldehyde. Kdrt Herzbekg {Biochem. Z., 1921, 119, 
81 — 92). — The injection of lacto-se for testing the functioning 
capacity of the kidney necessitates a ready method for its recog- 
nition ill urine. Concentrations of 0*2% can be recognised by 
isolation of the osazone, oxidation of the latter with permanganate 
to formaldehyde which can be detected by a colour test, for example, 
the reaction with peptone and ferric chloride. H. K. 

Polarisation of Normal Sucrose Solution. Vlad. Stan6k 

[Z. Zuckerind. 6echo$lov., 1921, 45, 417—^23; 425 — 431). — After 
correction for water, ash, invert-sugar, error of the polarimeter, 
etc., a normal solution of sucrose (rocry.stallised) polarised 99*9® 
Ventzke, using a dichromate filter, or lOOT® Ventzke, when a 
filter was not used. W. P. S. 

Use of Invertase for Sucrose Estimation. T. Swann 
HaEDING {Sugar, 1921, 23, i>4fj — 547). — Errors in acid hydrolysis 
of sucrose by the C'lergct method include the hydroly.sis of other 
sugars present and the effect of the acidity on optical non-sugars. 
Tsing iiiverta.so, no effect is found on compound, s present other 
than sucrose, lnvcrta.se can be obtained of suiheient stren^h to 
invert a 10”i sucrose solution in two hours. The activity of 
invertase may be retained for a year and a half. 

Chemical Abstkacts, 

Detection of Fatty Acids by the Formation of their Sodium 
[Jranyl Salts, -T. and (3 Ille) M. T. Brenet {Compt. 

•end., 1922, 174, 114 — 116). — JStreng's reaction for the micro- 
■hcmical detection of sotliuni (cf. Bar. obcrhfss. Ges, Nat. Heilhunde, 
1883, 22) ba.scd on t!ic formation of a characteristic crystalline 
precipitate rjf sodium uranyl acetate with uranyl acetate in the 
[irc.scnce of acetic acid, gives positive results if acetic acid is 
replaced by its homologiies in which there is an even number of 
carbon atoms in tiie straight chain. In the case of derivatives of 
acetic acid, the reacth)n depends on the nature of the substituent. 
The chloroacetic acids ilo not give the reaction, but sodium phenyl- 
acetate and uranvl nitrate give, at once, crystals of the double 
salt, CH2Pli-C0.,Xa,{PH.d>lr(*()2)X02. ^ W. G. 

[Estimation of Arachidic Acid.] ' 4. Pritzker and R. Jung- 
ki nz (Z. Unfent. Nahr. Gvnu^sm., I!121, 42, 232— 241).— ^Sce this 
i, 208. 

A rapid Method for Determining the Acetyl Value of Oils 
Fats, Ai.kxamhik Leys (./, Bharm. ('him., 1922. 25, 49— 
following values arc determined : the saponification 
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value S of the oil or fat, the saponification value S' of the acetylated 
oil or fat and the ratio K between the weight of the acetylated matter 
and that of the oil or fat from which it has been prepared. The acetyl 
value is given by A=S'—SfK. To determine K, a weighed 
quantity of the oil or fat is boiled* with ten times its volume of 
acetic anhydride under a reflux condenser for two hours, cooled, 
diluted ■with benzene, and transferred to a tared dish. The benzene 
and excess of acetic anhydride are evaporated on a water-bath 
and the acetylated oil or fat is weighed. The acetyl value of an 
oil or fat dissolved in a neutral solvciit having no acetyl value 
may be obtaincil without evaporating off the solvent as follows. 
One weighed portion {F') of the mixture is acetylated and the 
excess of acetic anhydride removed as above. The saponification 
value S' of this is then obtained. A further portion is saponified 
without acetylating, giving a saponification value S. S'—S—Aq 
represents the quantity of potassium hydroxide required to 
neutralise the acetic acid which has combined with 1 gram of the 
mixture. This has increased its weight by 4'2x A^. 

Therefore P' grams of fat has become i*"=P'{l + 0'75 Aq) grams 
of acetylated fat. A saponification value S" can therefore be 
calculated, based on the weight of acetylated oil or fat. The 
acetyl value A~S"—SIK. H. C. R. 

Detection of Vegetable Oils in Animal Fats. The Phyto* 
steryl Acetate Test. C. F. Muttelet FidsiJ.y 1921, 14, 

327--333). — The cholesteryl acetate obtained from butter, lard, 
or beef fat (by treating the fatty acids at 70^* with alcoholic 
digitonin solution, collecting the precipitated compound, con- 
verting it into the acetate and recrystallising the latter twice from 
alcohol) has m. p. U4'0^ to •whilst the phytostcryl acetate 

obtained in a similar way from coconut oil or earthnut (arachis) 
oil has m. p. l24'o^ to This method will detect the presence 

of 10% of vegpta!)lc oil in un animal fat. W. P. S. 

Presence and Estimation in the Total Lipoid Ether- 
soluble Phosphorus of Phosphorus Compoimds other than 
Phosphatides. (Mlle) Eliane Le Breton {Bull. Soc. Chim. 
Biol., 1921, 3, 539 -546). — The ordinary indirect method of 
estimating lecithins as ether-soluble phosphorus is subject to lui 
error, unless the material is purified by precipitation with acetone, 
iiccording to MacLean (A., 1914, i, 1 107). About 20'Jo of impurities 
remain in the acetone, which contains free and combined glycerul 
as well as phosphorus. These impurities are not formed by 
hydrolysis of lecithin during extraction. G. B. 

Titrimetric and Spectrometric Analysis of Keto-Enol 
Mixtures. Karl von Aiiwers and Helene Jacob.ses (Anmlen, 
1922, 426, 161 — 236). — The general plan of the series of rcsearchtij 
of which thi.s paper forms a part has already l)ecn fully described 
(A., 1918, ii, 381), and it is now shown that by following the method 
of comi)utation 2 >rovious!y indicated spectrochemical data may 
be employed to estimate with moderate certainty the proportion 
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of cnol 111 a kcto-cuol mixture. It is true that the method breaks 
down in certain cases owing to tile difliciilty of estimating the 
optical constants for one or other of the pure constituents; K. H. 
Meyer’s titration method also gives somewhat uncertain values 
in particular cases. However, when the indications of both 
methods ai-e definite they arc in remarkably good agreement. 

The following substances have been examined. The percentages 
represent the enol-content estimated spectrocliemically, whilst 
the figures in brackets are the values determined by titration with 
bromine ; ethyl acotylmalonate, 70% (60) ,• ethyl propionyl- 
malonate, 43% (44); ethyl a-butyrylmalonate, 55% (55); ethyl 
isabutyrylmalonate, 47% (47); ethyl isovalerylmalonate, 57“,,', 
(oo); ethyl hydroxymethylcncmalonatc, 100% ( 94 )- ethyl 

hydroxymothylene-ethyl ketone, ?% (<100); hydroxymcthyl- 
eiiecyctohexanone, assumed 100% (100); 3-methyl.G-hydi-oxv- 
methylcneci/clohcxanone, < 100% (91"/,) ; 3 : 4-dimethyI-G-hydroxv- 

I'yt^t'/xy'oethylencmenthone, 
1 ’ 4cctylacetone, 82% (84); propionylacctone, 76% (72)- 
iiiethylaoetylacetone, 33% (36); ethyiacetylaeetonc, 31% (29)’ 
propylacetylacetone. 31% (32); benzoylacetono, 100% (100)- 
propionylacetophenonc, 93% (94); butyrylacetophenone, 88% 
(90) ; jsovalerylacetophcnone, 89% (85); methylbenzoylacetone, 
bcnzoylacetatc, 20% (19); ethyl benzoylacctate, 
-1/0 (if); ethyl x-bcnzoyl-ii-butyrate, 2% (4). C. K. I. 


Colour Reactions of Phenacetin and Acetanilide. L 
tKKEKT (PAarm. Zenlr.-k., 1921, 62, 735— 737).— Under definite 
conditions, phenacetin and acetanilide give different colorations 
when hydrolysed with sulphuric acid and then oxidised with 
potassium dicliromatc. If O i gram of phenacetin is boiled for one 
minute with 5 c.o. of i0% sulphuric acid, tlie .solution then cooled 
dfiiitcd to 5 c-.c., and treated with 2 drojis of I"/, potassium 
dichromate solution, a violet-red or red coloration is obtained, 
.tcetanilide under similar treatment, but when boiled for two 
minutes, yields gradually a greonisli-blue coloration. W. P. S. 


Alkalunetric Rstimation of Ainino-acids and Peptides. 

liiCHARD WiLLSTATTER and Ekxst Waluschmidt-Leitz [Ber' 
1921, 54, [B], 2988 — 2993). — The acid of aiiimoniuni salts can be 
estimated alkaliiiietrically wilh phenolphtliak-in a.s indicator if 
the aqueous solution of the salt i.s mixed with a suflicient amount 
uf alcohol, .since ammonia docs not affect the indicator in alcoholic 
solution. It is essential that the solution should contain about 
h p of alcohol and that relatively much indicator should be used. 
Ammo-acids and polypeptides show a similar heliai'iour. Charactcr- 
istic differences are shown, however, in the concentration of the 
alcoliol which is necessary for the elimination of tlic action of the 
aiiimo-groups or of hydroxyl ions. The jiohpejitide.s. [xqitonc,/, 
and prutciiis behave in the same nuuiner as the ordinary carboxylic 
acids ill solutions containing 40% of alcohol, whereas amino-acids 
at the aliphatic series or of aliphatic character require an alcoholic 
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concentration of about 97% to produce this efiect. Ethyl alcohol 
can be replaced by propyl alcohol, -which appears to be even more 
effective, but not by methyl alcohol. The behaviour enables amino- 
acids and pol 3 rpeptides to be estimated simply in mixtures of the 
substances by titrating with alkali hydroxide solution to neutrality 
towards phenolphthaiein in 50% and 97% alcoholic solution. 
If a and b are the volumes of alkali solution used, the proportion, 
X, required by the amino-acids (since the majority of the latter 
and, in any case, those which predominate in the general mixtures 
neutralise in 50% alcoholic solution 28% of the amount required 
for complete neutralisation) is 100(6— a)/72 and the proportion 
used by the polypeptides is b—x. H. W. 

Estimation of Urea. F. Mezqer {Pharm. Zentr.-h., 1921, 
62, 719 — 721). — A simple gasometric method is described. One 
c.c. of the urine is plac^ in a small tube and this in turn is placed 
in a reaction bottle containing 30 c.c. of hypobromite solution and 
connected with the top of a burette ; the latter is filled with water 
to the zero point by means of a levelling reservoir and serves as a 
measuring vessel for the nitrogen evolved when the urine and 
hypobromite solution are mixed. A definite volume (for example, 
1 c.c.) of 2% urea solution is treated in the same way and at the 
same time in an exactly similar apparatus. This is taken as the 
standard and the amount of urea in the urine is calculated from 
the ratio of the two volumes of nitrogen obtained. W. P. S. 

Quantitative Gravimetric Micro-analysis of Urea. Appli- 
cation to the Estimation of Urea in 1 c.c. of Blood. 

Maurice Nicloux and Georges Welter {Cmipt. rend.^ 1921, 
173, 1490 — 1493). — The use of Fosse’s xanthydrol reagent (cf. A., 
1914, i, 859; ii, 506) is combined witli Prcgl’s micro-methods of 
analysis {cf. Die quanlilativc organische Mikroavalysey Berlin, 1917), 
To 1 c.c. of solution containing not more than 0’2 mg. of urea arc 
added 1 c.c. of glacial acetic acid and 0'2 c.c. of 5% xanthydrol 
solution in metliyl alcohol. The mixture is stirred, and after 
thirty minutes the precipitate is collected in a Ncubaucr micro- 
crucible and washed alternately with saturated solutions of xanthyl- 
carbamide in alcohol and water and finally with two drops of 
distilled water. The precipitate is dried at 105 — 110° and weighed 
on a micro-balance. For the estimation of urea in serum, TO c.c. 
or 0*5 c.c. is used. It is diluted with exactly five times its voluoic 
of water, and a volume of I’anret’s reagent equal to the original 
volume of the serum is added. After five minutes the precipitate 
is filtered off and, in 1 c.c. of the filtrate, the urea is precipitated as 
above. The weight of xanthylcarbamide obtained is thus just 
equal to the weight of urea present in 1 c.c. of the original serum. 

W- G. 

Estimation of Uric Acid in Blood. Ch. 0. Guiixaumin 
(./. Pharm. Chim., 1922, [vii], 25, 5 — 15). — The following modus 
uperandi is recommended for the colorimetric estimation of uric 
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acid in blood : The blood or serum Is first freed from albuminous 
substances by mixing 4 c.c. with 4 c.c. of 10% sodium tungstate 
solution, 28 c.c. of distilled water, and 4 c.c. of 2*7% sulphuric 
acid, shaking vigorously, and filtering until a clear filtrate is ob- 
tained. For ordinary clinical work, the uric acid may then be 
estimated directly in the filtrate by adding to 20 c.c. 1*5 c.c. of 
40% solution of crystallised sodium carbonate, 0*5 c.c. of the 
sodium phosphotungstate reagent, and sufficient water to make 
25 c.c. ; and comparing in a colorimeter with a standard sulphite 
solution of uric acid prepared according to the directions of Folin 
and Wu (A., 1919, ii, 308). For a more exact estimation, it is 
preferable to separate the uric acid from the dealbuminised blood 
by means of silver lactate as described by Folin (Zoc. cit.). This 
separation of the uric acid is, however, always neces.sary if working 
with a solution containing red corpuscles, and by so doing it was 
demonstrated that blood u.siialJy contain.s a slightly lesser quantity 
of uric acid than .serum. .The author doc.s not favour the dealbumin- 
isation of the blood by Origaut’.s method, using 20% trichloroacetic 
acid. G. F. M. 

Detection and Estimation of Morphine and Other Alkaloids 
in Animal Excreta and Organs. Curt Wachtel {Biochem. 
?j., 1921, 120, 265 — 283). — Previous methods for the estimation 
of morphine in animal tissues are very laborious and time-con- 
suming. A new process is dc.scribed which takes about one and 
,a half days. Urine i.s submitted to a preliminary purification by 
basic lead acetate and the morphine, in the lead-free filtrate, pre- 
cipitated by phosphotungstic acid in weakly acid solution. The 
washed precipitate i.s decomposed in alkaline .solution by sodium 
potas.sium tartrate and the morphine, in solution, oxidised to 
i/z-morphinc by an oxces.s of a standard .solution of pota.s.sium ferri- 
oyanide. The excess of the latter is estimated iodoraetrically. 
When the morphine is present in ti.ssues a preliminary^ extraction is 
made by means of acidified alcohol. The extract from brain and 
muscle in addition to purification by basic lead acetate has to be 
submitted to a further purification by boiling vith copper sulphate, 
the copper-free filtrate being then precipitated with phosphotungstic 
acid. The process is applicable to other alkaloid.s provided they 
arc not ad.sorbed by the basic lead acetate precipitate. H. K. 

The Bliss Method for the Separation of Strychnine from 
Quinine. L. E. Warren and A. H. Cl.\rk {J . Am^r. Pharm. 
.4«.sc>c., 1920, 10, 267 — 270; of. A., 1920, ii, 276). — The method is 
shown to be untrustworthy. The quinine fractions invariably 
contained strychnine. In most cases, the strychnine fraction was 
comparatively free from quinine so that the method may have 
a qualitative value in detectings the presence of strjmhnine in 
mixtures. Chemical Abstr.acts. 

The Estimation of Proteins in Blood — a Micro-method, 
Paul E. Howe [J. Biol. Chem., 1921, 49, 109 — 113). — The author 
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uses 0*5 c.c. of blood and the niicro-Kjeldahl method. For the 
fibrinogen and non-protein nitrogen, he follows the technique of 
Cullen and Van Slyke (A., 1020, ii, 398), For the rest, the method 
indicated in the following abstract. G. B. 

The Use of Sodium Sulphate as the Globulin Precipitant 
in the Estimation of Proteins in Blood. E. Howe 

{J, Biol, Chem., 1921, 49, 93 — 107). — In order to apply the 
Kjcldahl method more readily, the author substitutes sodium 
sulphate for the ammonium salt. At 37°, critical zones in the 
precipitation are observed when 13'o, 17‘4, and 21‘5% of sodium 
sulphate are present in solution. These correspond respectively 
with the precipitation of euglobulin (as usually separated by carbon 
dioxide’or saturated sodium chloride) and of that of tw'o lir-globulins 
I and II. G. B. 

Reaction for Blood with Hydrogen Peroxide in statu 
nascendi. A. P.vrzACER (CkeM. Ztg., 1921, 45, 1056). — A 
small quantity of magnesium ptToxide is dissolved in very dilute 
acetic acid and, when violent evolution of gas ceases, guaiacum 
tincture or benzidine dissolved in acetic acid is added, followed by 
the ethereal extract of the blood. W. P. S. 

Measuring Soil Toxicity, Acidity, and Basicity. R. H. 

Carr (J. Ind. Eng. Ckcm.., 1921, 13. 931 — 033). — The acidity or 
basicity of a soil and the amount of soluble iron and aluminium 
in the same may be estimated as follows : ">0 grams of the soil 
arc shaken for two minutes with 30 c.c. of a saturated solution 
of potassium thiocyanate in 05% alcohol; if, after settling, the 
liquid has a red colour, A7I^'^^<^oholic potassium hydroxide 
solution is added until the colour disappears. Each c.c. of the 
alkali solution required is equivalent to 2(10 lbs. of calcium carbonate 
per acre. Should a red colour not appear on the addition of the 
thiocyanate, the mixture i.s titrated with A^lO-alcoholic hydro- 
chloric acid until a pink coloration is obtained. The j^latisT. 
amount of aluminium in solution is indicated by the dep^ of the 
blue colour produced when the thiocyanate extract of the soil is 
treated with a few drops of logwood tincture. Soluble iron and 
aluminium salts seem to be toxic to plants. W. P. S. 

The Estimation of Tannin in Wines. P}iiLiprE ^Ialveztx 
{Bull. Soc. chim., 1921, [iv], 29, I0S7.— 1088; cf. A,, 1912, ii, 612).— 
A reply to Clarcns (cf. A., 1921, ii, 719). \V. 0. 
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Visible Refraction and Dispersion in Aqueous Solutions 
of Salts, particularly Coloured Salts. G. Limann (Z. Fhysik, 
1921, 8, 13 — 19). — The refractive indices for the D, H., H/j, and Hy 
lines have been measured for 0-3, 0-5, 1-0, 2-0, and 4-02V solutions 
of ferrous chloride, bromide and nitrate, copper nitrate and 
chlorate, ferric chloride, manganous chloride, bromide and nitrate ; 
nickel chloride, bromide, nitrate and chlorate, cobalt chloride’ 
bromide, nitrate and chlorate, aluminium chloride and nitrate; 
potassium chromate, dichromate, ferrocyanidc and ferricyanide, 
chromic chloride and bromide, lithium sulphate, chromate and 
dichromate, magne.sium chromate, cassium bromide and nitrate, 
gliioinum chloride and nitrate, mercuric chloride, lead nitrate, and 
sodium chromate. Two constants are deduced from the measure- 
ments by means of which the refraction of a solution may be calcu- 
lated if the equivalent conductivity for the particular concentration 
is known. The inthience of temperature on the refraction and 
dispersion has been determined in the case of potassium bromide 
over the range 6—30°. The results show that the dispersion 
decreases markedly with decrease of temperature, but the refraction 
is not much influenced. Thus over the measured range of tempera- 
ture the refraction changes only 1 /1500 for a change of 1° 

J. F. S. 

Eisenlohr's Refraotometric Constants. Wojciecii Swiesto- 
SL.twsKi {lioczutki 1921, 1, 104 — llo), — A theoretical paper 

in wliioh the author attempts to prove the constancy of atomic 
refraction of the atoms of organic substances. An analysis of the 
(‘.vpcrimental data leads the author to the conclusion that the 
metliod employed by Briihl and Ei.senlohr Is not a rational method. 
Tills metliod of determination of the atomic refraction, based on 
the calculations of the mean value obtained from a large number of 
compounds, only serves to cancel the individual differences of the 
compounds iiivo.stigated. The authefr ha.s used a different method. 
For the calculation of the atomic refractions he takes the molecular 
refractions of tiie eight compounds, pentane, isopentane, hexane, 
octane, diisobutyl, diisoamyl, cyc7ohe.xane, and cyctopentane, and 
has calculated the most probable mean valun of tlie rcfractivitv of 
the group Oil., ten,, and that of hydrogen, tn, by the method of 
least squares, the eipiations employed being of ' the type d/D = 
"&n, + 2tn-hiiAt, and -l/'D = «7cn,-f'-At. In the solution of the 
(.‘i|uations, it is assumed that t!u^ increment 2:Ac=0. The 
value.s thus obtained are compared with those of Ei.senlohr, (o= 
(2118) 2-490, {h=(1-I00) 1-066 u-h.=( 4-61S) 4-622, Eisenlohr's 
values being bracketed. The results show an agreement for the 
value of ton., but a difference of about 3% for tn- In the case of 
impounds containing oxygen, the equation J/D=nfcH,+t'o+2A^ 
is used. The figures obtained show considerable deviations of the 

VOL. oxxil. ii. 7 
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value that is to say, this increment cannot be regarded as 
zero. Similar results are obtained for both alcohols and ethers. 
The agreement obtained on comparing the author’s value with those 
of Eisenlohr is explained by the dominant role of n(oa^ and the 
insignificant influence of 2^, which corresponds with a residual 
refraction of the molecule in the equation 

The author concludes that the methods employed by Bruhl and 
Eisenlohr to determine the atomic refractivity mask the variability 
of this quantity and scarcely give any real knowledge of the refraction 
of the atoms. J. F. S. 

Molecular Coefficients of Refraction. K. von Ah webs 
and H. Kolligs (fier., 1921, 55, [5], 21 — 45). — In recent publica- 
tions, Eisenlohr (A., 1920, ii, 717 ; 1921, ii, 1, 229) has pointed out 
that the “molecular coefficient of refraction” Mxnf, is more 
sensitive to constitutive changes than the generally employed 
molecular refraction, and has calculated values for aliphatic, 
benzenoid, and polyincthylene compounds; this work is now 
exhaustively criticised. 

A protest is raised against Eiscnlohr’s method of deriving cor- 
rected values. Thus in the case of the cyclohexane series, he has 
assumed that the E values for the hydrocarbons may be derived 
from those of the corre.sponding, analogously constituted, alcohols 
and ketones by the deduction of 0*35. This rule is not fulfilled by 
l-methyIcycfohexan-4*oI or i-methyicyc/ohexan-4-one, and the 
values for these substances have therefore been recalculated from 
the relationships that arc supposed to exist among position-isomeric 
cyclohexane derivatives. It is shown, however, that these re- 
calculated values lead to data for the refractive index which differ 
so widely from the experimental values that the latter could only 
have been obtained by the use of grossly impure material and 
that this assumption is devoid of experimental basis. 

The work on the benzenoid hydrocarbons has been examined 
in detail. In correcting the observed values for the refractive 
index to a temperature of 20®, Eisenlohr has preferred the factor 
0-00065 or 0-00060 for each degree to the generally omplovpd 
factor 0*00045. An exhaustive survey shows that this is generally 
unjustifiable. In the cases of benzene, toluene, and, to a less 
extent, of ethylbenzene, the higher factor is to be preferred, Init 
in the cases of seventeen other hydrocarbons it is shown experi- 
mentally that the lower factor is in very close agreement with the 
observations. Since the bulk of Eisenlohr's data for the constants 
of aromatic hydrocarbons are based on von Auwer.s’s ob.servations 
which have been regarded as erroneous when they do not harmonise 
with the theory, the values have been redetermined with more 
particular reference to m-ethyltoluene, w-propyltolucne, p-ethyl- 
toluene, p-propyltoiuene, and p-dietliylbenzene. The previous 
specimens w^ere obtained by the reduction of the corresponding 
ketones by Clemmensen’s method. The latter arc prepared by 
the Friedel-Crafts method and also according to the scheme 
CyHjMeBr —y CgH^McCHMcOIl — ^ CgH^Me-COMe, and the 
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physical constants of the products obtained in either manner are 
found to be identical. The constants of the hydrocarbons obtained 
by their reduction are in good harmony with those observed 
previously. A second method of preparation consists in replacing 
the hydroxyl group of the carbinols, CgH^Me-CHR-OH, by bromine 
and reduction of the bromides by .sodium in the presence of moist 
ether; the indices of refraction of these preparations are mostly 
lower than those of the first group, practical identity being encoun- 
tered only with p-propyltolucne. Thirdly, the Fittig synthesis is 
employed which gives .specimens having refractive indices lower 
by 0'(W2 — 0'003 than those of the CUemmensen preparations. 
The discrepancies are far beyond the limits of experimental 
error. It appears impossible to decide which preparations have 
the greater claim to purity, since, on the one hand, the Clemmensen 
products are generally obtained smoothly and in good yield, 
whereas the “ Fittig ” specimens, although isolated from more 
complex mixtures, have con-stants w'hich harmonise better with 
Eisenlohr’s rules. 

Examination of the new data obtained for the benzenoid hydro- 
carbons in accordance with Eisenlohr’s principles leads the author 
to the following conclusions. Ortho-derivative.s can be easily 
recognised by the markedly higher refractive coefficient, but this 
docs not repre.sent any advance, since it has been shown previously 
that they are differentiated so sharply' from their position isomerides 
liy density, refractive index, and specific exaltation that any of 
these factors is alone suitable for this purpose. The older methods 
do not allow the distinction between meta- and pnra-compounds 
and in this respect Eiseidohr’s constant ajopears also to be useless ; 
thus in the cases of vi- and p-xylene the refractive indices do not 
differ by more than one part in a thousand parts and this position 
is not improved by multiplying them by their molecular weights. 
Position isomeric tri-derivatives are easily' di.stinguiBhcd from one 
another by their different molecular refractive coefficients, but 
this was easily possible previously. The relationships of sub- 
staiice.s with four side chains cannot yet be elucidated. 

The molecular coefficient of refraction cannot replace the 
spectroohcmical constants, ]iarUeularly the specific exaltation, but 
rail only .serve as an amplirieation of them. If it is dcsirrd to 
a,s.sign a substance to a particular group or to elucidate the general 
character of a group of substances, tlie mo.st trustworthy data 
are to be derived from the six-cific e.xallation, since in this the 
influence of homology or position isomerism is but little noticeable. 
When, on the other hand, it is desired to elucidate questions of 
structure within a group of substances, the molecular refractive 
coefficients are likely to be extremely' valuable. 

The following new data are recorded. Benzene, nf! 1-50092. 
Toluene, n\r 1-49G.33, /if, 1--19()47. Ethylbenzene, nf 1-49606. Pro- 
li,vlbenzenc, /if 1-492-11. i«oPropvlbenzene, /if 1-49199. m-Xvlene 

1-49782. p-Xylene, i(l?“ 1-49685, /if 1-19680. l-Methyl-2-khvl- 
oenzene, 1-30381. l-Methyl-2-propylbenzcne, /if 1-49931. 
o-Cymene, /if 1-501, /if 1-50188. p-Cyracne (from camphor), /if'^ 

7—2 



ii. 176 


ABSTRACTS 0» CHEMICAL PATBBS. 


1-48885, whence 1-48894 (from cymene-p-8ulpfaomc acid), mg* 

1-48942, whence 1-49122. p-Diethylbenzene, 1-49671. >fr- 

Cumene, Ji5S* 1-50527, whence ng 1-50523. Mesitylene, nf, 1-49981. 
Prehnitol, rif 1-51865. Ettiyl-if-cumene, ml5’° 1-51047, whence mf? 
1-508,56, 1:3 ; 5-MetliyI-2-ethylbenzcne, nf, 1-51167. m-Tolyl- 

methylcarbinol (from magnesium m-tniyl bromide and acet- 
aldehyde), b. p. IH^/Pi mm. i-Methyl-3-a-brottwethylbenzene, 
CjHjMe-CHBrMo, a colourless liquid, b. p. 101°/12 mm. (py-Dt- 
m-toiyU)ulane, CjH 4 Me-CRMe-CHMc-C„H 4 Mo, crystallises in slender, 
lustrous needles, ra. p. 97°. ) 1 -Methy 1-3-ethylbenzene (from »«- 

inethylacetophenone by Ciemmensen’s method), b. p. 159-7^ — 160-5°, 
<■** 0-8669, df 0-867, 1-49575, mir 1-49966, n'" 1-51102, »“» 

1-52056; (from l-methyl-3-a-bromoethjdbenzene), b. p. 159°, dj‘* 

0- 8622, df 0-862, 1-49279, nf,'> 1-49650, »“• 1-50767, 

1- 31678. p-Xolyhnefhylcarbiiiol, b. p. 108/12 mm., is oxidised to 

p-methylacetophenono, b. p. 105 — i06"/13 mm,, 1-0045, df 
1-003, nf' 1-52880, 1-53391, nf' 1-54835, n'f' 1-56127, nf, 

1-5332, which is identical with a product prepared by the Friedel- 
Crafts reaction. l-Melhyl-i-a-bromocthylbenzene, a colourless liquid, 
b. p. 105 — 100°/12 ram. l-Mcthyl-4-ethylbenzene (from p-methyl- 
acetophenone b}' Ciemmensen’s method), b. p. 100-5°, tig ® 1-49424, 

1-49490 ; from the Friedel-Craffs ketone), b. p. 161°, df‘ 0-8650, 
whence df" 0-8657, df 0-862, nf" 1-49372, nl-r-* 1-49775, nf" 
1-50889, uy® 1-51833; (from l-methvl-4-a-bromocthylbenzenc), b, p. 
160°, nf' 1-49287, «?; 1-49481 . m.'l'olylethyk-arbinol, b. p. 114°/12— 
13 mm. L-Mcthyl-'J-x-iromopropy/6c>ixne, a colourless liquid, b. p. 
114°/14 mm. l-.5felhyl-3-propylbcnzciic (from the bromide), b. p 
180°, df' 0-8640, df 0-863, nf' 1-48908, «1;‘ 1-49340, n'f’ 1-5038; 
(from m-bromotoluene, projivl bromide, and sodium), b. p. 177— 
178-5°, df 0-8001, Ilf 1-48978, nf 1-49321, nf 1-50392. p-TohJ- 
eiAylcarbinol is a colourless liquid, b. p. 1I4°/12 — 13 mm. 
l-MethylA-x-ii-omopropy/ie/izijite, a colourless liquid, b. p. 108°/13 
mm. p-Propionyltoluene, b. p. 114°/14 mm. l-Methyl-4-pro. 
pylbenzene (from the corresponding bromide), b. p. 182°, dp 

0- 8620, df 0-861, >tf' 1-49278, «[;* l-49(i,),3, 1-50765, nf 

1- 61687 ; (from p-propionvltoluene, according to Clemmensen) 
b. p. 183°, df 0-860, df" 0-8617, nf' 1-49269, uD" 1-49641. 

1-50752 ; (by reduction of the ketone prepared by the Friedel- 
Crafts method), b. p. 182-5°, ?if 1-49542; (from p-broiuotolucne, 
propyl bromide, and sodium), b. p. 181 — 181-5°, df" 0-8554, 
df 0-858, nf" 1-48700, nfp .1-49065, nf" 1-50119. 1-Methyl- 
cyctohcxan-4-ol, b. p. 172 — 173°, df" 0-9192, df 0-916, nf ' 1-45742, 
»r 1-459.59, nf" 1-46.558, 1-47025, nf; 1-4579. “ 1-Methyl- 

cyclohexan-i-onc, b. p. 169-2°, d*/® 0-91085, df 0-917, nj,‘“ 1-44285, 
ni®'® 1-44509, nf" 1-45110, nf" 1-45595, nf 1-4450. H. \V. 

Occurrence of Spark Lines (Enhanced Lines) in the Arc. 
I. Iiead and Tin. G. A. Hemsalecii and A. de Geamoxt 
{FAil. Mag., 1922, 43, [vi], 287 — 306). — A convenient method is 



GENERAI, AND PHYSICAL CHEMISTRY. 


ii. 177 


described for obtaining the arc spectra of volatile metals. This 
consists in placing a piece of the metal on a sheet of copper (5 cm. x 
10 cm. X 1 ram.) and connecting to the positive pole. The negative 
pole is a pointed carbon rod ; the arc is struck by lowering the point 
until it touches the metal and then -withdrawing it a little. The 
metal melts and forms a globule and the arc between it and the 
carbon point burns steadily. The heat generated is dissipated by 
the^ copper plate. Experiments arc described which seem to 
indicate that spark lines are brought out in the arc when the degree 
of ionisation is reduced, as, for example, by blowing air through the 
arc. The effect of liquid media on the character of the arc spectrum of 
the metal has been studied by placing a drop of the liquid between 
the poles before striking the arc. The spark lines, or so-called high 
temperature lines, disappear from the arc when the cathode is 
formed by white-hot carbon, but they are brought out prominently 
when the electrodes are cooled down to about —190® by immersion 
in liquid^ air. A detailed account is given of the observations on 
the relative behaviour of variou.s types of lead and tin lines in the 
arc under various conditions of discharge. It is definitely shown 
that the presence of hydrogen is not essential for the excitation of 
spark lines. Spark lines attain a high degree of development only 
in a medium which oilers a comparatively high resistance to the 
flow of electricity. When hydrogen is present in the medium, either 
free or in combination, its spectrum resembles that which is only 
observed with high tension condenser dischargc.s; namely, its lines 
are symmetrically broadened as though under the influence of a 
strong electric field (Stark effect). J. S', 

Rdutgeu Absorption Spectrum of Chlorine. Axel E. 
Lindh {Z. Physik, 1921, 6, 303—310). — The Hontgen absorption 
spectrum of chlorine has been c.vamined, u.sing free chlorine and the 
compounds lithium, sodium, potassium, and thorium chlorides, 
potassium chlorate, potas.sium jxrchlorate, ammonium stanni- 
chloride and dichlorotetra-aquocln-oiniuni chloride, (Cr[H 20 ] 4 Clp)Cl. 
It is shown that with univalmt chlorine in all oases the absorption 
t'flge has the same wave-length, within the limits of the experimental 
error. In the case of qninqiic- and scpta-valent chlorine, a displace- 
ment of the absor})tion edge toward shorter wave-lengths is observed 
which is greatest in the case of aeptavalent chlorine. A metallic 
Rontgen tube and new apparatus for photometric measurements 
both designed for measurements of the above-]\amcd type are 
deseribed. J. F. S. 

Series Regularities in the Resonance Spectrum of Iodine. 

R. Mecke (Z. Physik, 1921, 7, 73- — So). — A theoretical paper in 
which, on the ba.sis of Wcxul’s meapuremonts of the resonance 
spectrum of iodine (A., 1911, ii, 82, OoO: 1912, ii. 32.>, lOlS: 1913, 
h, 994; 1914, ii, 233; Researches in Oby.sieal Op'ties," II, 1919b 
which ig shown to consist of a series of doublets of the band type 
a^d is expressed by the series formula i 

the author has examined the series regularities of this spectrum. 
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It is shown that the first constant is given invariably by the exciting 
line, whilst the two final coefficients, Q and D, maintain their values 
at all exciting lines. On the other hand, the second factor varies, 
but this may be represented in the form in which n is 

a whole number, so that a number of partial series can be differen- 
tiated. In the case of the most accurately investigated resonance 
spectrum , that of the green mercury line, eight such series of doublets 
can be characterised, whicli can also, «accorcUng to the position of 
the components of the doublets, be divided into two groups. In 
one group, 6j has the value 0*655, and, in the other, 0*75, and n can 
have the values 0, 1, 2, and 3. For w— 0 an apparent triplet is 
indicated. Further regularities are probable in the series, but they 
cannot bo definitely characterised. It appears that the value of m 
represents an azimuth quantum number. In consequence of the 
very small moment of inertia, however, the rotation cannot be ascribed 
to the molecule itself ; it is therefore a.ssumed that the moment of 
inertia is due to a rotating electron ring. On this assumption, the 
series formula can be developed, and resolved into the two energy 
terms. Further, it is shown that resonance spectra, in the same 
way as line spectra, are brought into existence by electron springs. 

Divergence from Stokes's Law during the Excitation of 
the Fluorescence of Iodine Vapour. Peter Pringsheim (Z. 

Physik, 1921, 7, 206 — 216). — The resonance, spectrum of iodine 
vapour has been examined. It is shown that on heating the vapour 
from the ordinary temperature to 320*^, the intensity of the anti- 
Stokes members increases many times, and at the same time also 
that of tlie members of positive order number some becqrae stronger 
whilst the majority become less bright. It is thought probable 
that these oppositely behaving resonance lines belong to series 
which originate from some of the seven iodine absorption lines 
covered by the mercury line. J. F. S. 

Difference between the Absorption Spectrxan and the 
Complete Fluorescence Spectrum of Iodine Vapour indicated 
by Lenz’s Theory, Petkk Pkino.sheim [Z. Phijsik, 1921, 8, 
126 — 131). — Theoretically, it is to be expected that the members of 
higher order number in the resonance spectrum of cold iodine 
vapour will not be markedly absorbed; this conclusion is fully 
confirmed by experiment. Correspondingly, the fluorescence 
spectrum of iodine vapour excised by white light is not a simple 
reversal of the absorption spectrum, but is considerably richer 
in lines, and so the colour change of the fluorescence of iodine 
vapour of high density is explained by a partial reabsorption of 
the fluorescence light. In iodine vapour at higher temperatures, 
resonance lines of higher order number are also strongly absorbed. 
The colour change in the emission spectrum of iodine vapour of 
constant density, occasioned by fluoresence or electric discharge at 
higher temperatures is considered, and it is shown that the cause 
cannot, at present, be indicated theoretically. J. F. S. 
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Ultra-red Inflection Power of Silica. Clemens Schaepeb 
and Martha ScmiBBRT {Z. Physik, 1921, 7, 313— 315)._-The 
reflection spectra of various varieties of silica has been measured ■ 
the varieties inoiude qnaHz. chrysoprase, hornstein, chalcedonv 
opal, and quartz-glass. It is shown that all varieties except the 
last two exhibit an identical quantitative reflection pow'er The 
reflection maximum at about 9p exhibits about 90% of the metallic 
reflection. In the ease of opal and quartz-glass, the reflection 
maximum lies in the same position as in the other varieties but the 
reflection power has fallen to 40— .50%. This result is attributed 
to a distortion of the .space lattice in the amorphous varieties of 
silica. It IS remarkable that the water maximum, which lies at 
3-2/1, is not observed in the case of opal and it is suggested that 
this IS to he attributed to the probable fact that the water is not 
arranged m the space lattice in opal. J. F S 

The L Doublet of Neon. Walter Gkotrian {Z. Physik, 1921, 
8, 11&— 125).— From a consideration of the recent work on the 
systematica of examination of Rontgen spectra, the view is put 
forward that oniy one permanent condition of unexcited atoms 
exists, and that the different absorption band edges are to be 
explained, not by different initial conditions, but by different final 
conditions. From this, the conclusion is drawn that of the inactive 
gases helium has one ionisation-potcntial, neon three, argon five, 
and krypton seven. In the case of neon, it is shoivn that the 
doublet difference, i.s identical with the constant A found 

by Pasehen for the neon spectrum, ^=782 cm-'. The absolute 
value of the ionisation potential of neon lias as yet not been deter- 
mined with certainty. J F S 

Characteristic Ultra-red Frequencies of Selenates and 
Chromates. Clemens Schaefer and Martha Schubert iZ. 
Physik, 1921, 7, 297— 308).— The reflection spectra of potassium, 
manganese, nickel, copper, zinc, and cadmium selenates, an iso- 
morphous mixture of lithium and sodium selenate, magnesium 
ammonium selenate, manganese ammonium sclenate, nickel 
ammonium sclenate, cobalt ammonium selenate, nickel potassium 
selenate, and zinc potassium selenate have been determined in the 
region of the ultra-red, using ordinary light. It is showm that all 
selenates exhibit in the region ll^i a definite maximum of the 
reflection power, which is to be attributed to the vibrations of the 
selenate radicle. This maximum is analogous to the maximum at 
sulphates (cf. A., 1916, ii, 505, 506; 1918. ii, 
-82, 315). In those cases where the selenates contain w-ater of 
crystallisation, the water bands previously recorded [loc. cit.) are 
also ob.scivcd. The crystals have also been examined in polarised 
light, and it is shown that the refleotion maxinuiui at about ll/i 
can be resolved into two groups of characteristic vibrations in the 
case of um-a.xial crystals and into three in the ease of bi-a.xial 
(rystals. Similar measiircments were made with potassium 
( romate, sodium potassium chromate, magnesium aiunioniiiiu 
ciiromate, and potassium dichroiiiiite. In the first three cases 
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mnll-developed maximum is found, 
using ordmary / f if-ig and at complex maximum 

which ^ case of potassium dichromate, three 

11'3^ and 11-42^. of which are complex and he at 

maxima are obserrcd, the hrs and 18-12/1. Magnesium 

10-44;i and ll'V, 12-14^ and 13 2V 

ammonium f**",", ’^“hioh fails into three groups ; 11-46^. 

exhibits a maximum 1 ^ ^ to the 6 axis, and 10-36,i paraUel 

parallel to the a axis, ll-28/i parallel wv j g 

to the c axis. 

Characteriste and Masml 

sodium, pot-assium, si , x^otassium iodate have beea 

cadmium and barium bromates^ ^blt that of sodium bromate, 
measured. Itissho^nti ^ ^VvoArved two reflection maxima are 
where a single 

exhibited. The maxima have ^ 

chlorate, 10-04^, chlorate, 10-24,1, i0-6,i ; sodium 

chlorate, 10 7o;^, lo d»/ , i9*fi*>u 13’UV; cadmium bromate, 

19 48u i3-16a The values are discu.ssed m connexion with 
ittfound fer othtr acid radicles (of. preceding abstract). 

Rdntgen Spectra ®‘-'*h”'elemcnti^eop?ef to tentalum^ha^ 

n^ldnlmrl-npears toliavc no action on the emission .spectra, bu 
the experimental difficulties experienced in the work niakc it 

advisable to -l^Vtfarre^orded.'^nd 

number of lines ot the A-seriei> are ricoiui , 

=.e"4ri:‘:J rSoTnisrs - 

paper. 

Svstematics of Rontgen Spectra. D. Costkr {Z. Phjsd, 
1921 6 185 — 203). — The author has measured the Hontgen ^ 
of the elects Lntalum, tungsten, osmium, iridiuni. pl« 
gold, thallium, lead, bismuth, thorium, and uraniuin using 

method adopted by Hadding (ilnd., 1020, 3, 300). 
work was to obtain measurements of the very weak lincb ■ 
these to examine various relatio^hips and the 

among X-ray spectra. Tables of the lines measured are given m t 
paper'and alo" of the L doublets; a tabk of f- eondant waie^ 
length differences 7,-76. V 2 Vs. put forward 

drawn Up. The relationship — 
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w Smekal (A., 1921, ii, 615), is evaluated and found to be only in 
moderate agreement with the experimental data ; the divergences 
between the two sets of values are attributed to errors in the 
values. J. F. S. 

Systematics of Hdntgen Spectra. Adolf Smekal {Z. Physik, 
1921, 7, 410—412), — A reply to Coster (preceding abstract). The 
author points out that Coster’s criticism is based on a misunder- 
standing of his method of treatment. J. F. S. 

Fluorescence of Cadmium Vapour. J, SrEPir, van der 
LisGEN {Z. Pkysik, 1921, 6, 403 — 404). — Light from cadmium 
sparks was allowed to pass through an evacuated quartz globe at 
28U® containing a scrap of cadmium. It is found that an absorption 
line 2288 A.U. appears at this temperature, and with changing 
vapour density a band .symmetrical with this line appears. When 
the band extends to 2307 A.U. a second absorption line, 3260 A.U. 
is observed. To ascertain whether the emitted light is due to 
resonance or fluorescence, the cadium light around 2288 A.U. was 
isolated and passed through the globe. It was found that at a 
density corresponding with that at which the line 2288 A.U. is 
emitted, the vapour .shows an ultra-violet fluore.scence band which 
is sharply terminated at 2288 A.U. and fades at 2314 A.U. At 
liigher densities tJie head (li.sappear.s at 2288 A.U., and the band is 
then terminated at 2313 A.U. and extend.s to 3005 A.U., where it 
also ends sharply. Between 2745 and 3005 A.U. the band contains 
sixteen lines which are closer together the smaller the \\a\ e-length. 


Dependence of the Intensity of the Fluorescence of Dyes 
on the Wave-length of the Exciting Light. 8. I. \’avd.ov 
[Fhil. Mag., 1922, [vij, 43, 307 — 320). — It has been showm by 
Mchols and .Merritt Itev., 1910, 31,376,381) that the specific 

fluorescence of resorutin and eosin increases toward long wave- 
Icnglhs. The present paper describes experiments with fluorescein, 
eo^in-.S extra, and rhodamine-B extra, designed to test how far this 
result is general. It is shown that within the limits of the errors of 
observatiiin the specific fluorescence of the dyes mentioned is 
ndepondciit of the wave-lengths of their absorption bands. This 
osult is equivalent to the conclusion tliat the absorption curves of 
he dye.s are pliysieally simple one.s. Kin.sleiirs theory is not con- 
Irnied, but the deviations required by this tlieory are so small that 
hey are only a little greater than tlie experimental errors, and 
consequently no very detinile statement can be made. The inten.sity 
i Huorcseeiice radiated by a delinite molecular resonator depends 
only on the value of tlie ab.soiljed energy and on the mechanism of 
tlie resonator. In the Civse of excitation by white light, the iii- 
tfcn«iiy of fluorescence F can therefore be expressed by tlie equation 


Ja 


• arc. where is the energy of the exciting source 

in the wave-length interval X . . . X-f-rfX, xc the coefticient of absorp- 
hon of the solution over the same wave-length interval, C the 
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concentration, and K the specific fiuorracence The residt of Nichols 
and Merritt (loc. cit.) probably oiJy shows the physical complexity 
of the bands of the dyes exammed by them. d . r . &. 

Ionisation brought about by Quinine Salts. Gerhard C. 
qrHMTOT IZ Phvsik 1921, 8, 160 — 164). — It is shown that quinine 
LtXL'lKuimne selphate (Le Bon, Compt. rend., 1900, 130, 
891) emits light on warming and makes the surrounding air a 
conductor ; other salts of quinine have no such action. All quinine 
sX when heated to just above the melting point change mto a 
r^odificatln whYch gives intensely g^en ftuoreseent solution, 
instead of the usual violet fluorescent solutions. Qumme hydrogen 
sulphate in aqueous or chloroform solution gives a violet fluorescence, 
but when heated at 50° for an hour the fluorescence is light blue; 
when heated to the melting point this changes to an mtensc green 
Xh is maintained at very high dilutions. In the case of qumme 
valerate the green colour changes back to violet on dilution when m 
water solution; in chloroform solution the heated salt gives a grwn 
fluorescence but a violet fluorescence in benpne. The absorption 
spectrum of the green fluorescing js different from that 

of the violet fluorescing solution. The following hypothesis is 
advanced to explain the luminescence of the nitrate and sulphate 
when warmed, and its absence in other salts. On heating these two 
salts pass into a new modification, which on stronger hcatmg passes 
into the green, ttuore-seing variety ; the change into the mterniediate 
modification is accompanied by the emission of electrons or ions. 
In the case of the other salts, there is no intermediate compound 
formed, but a direct change into the green, fluoresemg variety 
without emission of ions or electrons. >1. i. S>. 

Action of Light on Silver Chloride Bromide, Iodide. 

Peter Paul Koch and Fritz Schrader { Z . Physik , 6, 1-7 

131 ) The results of experiments, made to ascertain the loss ot 

weight of particles of silver «hl<>ride. silver bromide, and silm 
iodide on illumination, previously piiblisheii (A , 19-1, ii, _89) and 
a large number of other experiments made by the same method are 
collected and considered. The experiments were made with the 
suspended particles in ah, dried air, dry nitrogen, moist nitrogen, 
moist argon, and dry argon, and a number of improvements were 
made in the technique of the method. Tlic results show that sihcr 
chloride illurnmated by intensities up to 3,000,000, silver bromide 
up to 12,000,000, and silver iodide up to .5,600,000 candle metre 
seconds (the light coming from the positive crater of an arc through 
80 cm. of 1% copper sulphate solution) do not undergo a change 
in weight greater than 1— 2';i. The larger changes previously 
recorded are attributed to disturbances in the earlier experimeiiM, 
among which the secondary reaction of silver bromide with the 
surrounding gas is mentioned. The rate of colouring of the ^ ver 
haloids by light has also been determined ; it is shown that silver 
bromide, after an illumination of 5 seconds by a light of intensi y 
3200 candle metre seconds, shows a definite coloration, si ic 
chloride shows a coloration in three minutes when illuminatea y 



GENBEAL AND PHYSICAL CHEMISTRY. 


ii. 183 


940 candle metre seconds, and silver iodide after ten minutes’ 
illumination by the same light shows only a weak greyish-black 
coloration. In all cases the coloration increases with the duration 
of the illumination. J. F. S. 

Luminous Path of a-Ra;^ in Crystals. H. Geioer and 
A. Werner (Z. 1921, 8, 191 — 192). — An experiment is 

described which answers the question, Is the number of metallic 
centres, which are excited by an a-particle on its entry into a 
crystal, sufficiently great in every case to bring about a visible 
scintillation ? ” A thin, highly polished -section of artificial willemite 
was arranged in the field of .a microscope so that the a-rays from 
a polonium preparation .should strike it at a small angle. At a 
magnification of 400, point scintillations were not seen, but luminous 
lines of 0*02 mm. length. These represent the path of the a-particle 
in the crystal, and show that the number of centres is extremely 
large, and in the case of perfect crystals sufficient to ensure a scintil- 
lation for every a-particle hitting the crystal. J. F. S. 

The Meitner Nuclear Model of the Radio-elementH as the 
Basis of a Relationship between the Range and Total Number 
of Nuclear Particles of the a-Radiators. Maxi.milun Camiixo 

Neuburger (Z.physikal. Ckem.y 1921, 99, 327 — 331). — A theoretical 
paper in which, on the ba.sis of the Meitner nuclear model, a relation- 
ship between the range and the total number of nuclear particles of 
the «-radiators is deduced. The range of most of the a-radiators of 
the uranium, thorium, and actinium families is calculated by 
means of this new relationship and found to be in good agreement. 
The divergence of the two .sets of values lies between n:b'8% and 
■xl'%%. Applying this rclationshij) to the hypothetical elements 
uranium III and uranium IV, it is found that the former is practically 
inactive whilst the latter has a much shorter life than uranium I. 
This is further evidence again.st the existence of these hypothetical 
isotopes (cf. this vol., ii. So). J. F. S. 

Beta Rays and Atomic Number. J. L. Glasson [Phil. May., 
11)22, [vi], 43, 393 — 396). — A theoretical paper in wliich the re- 
lationships between the atomic absorption, «, and the atomic 
.‘<oatteriiig, 3, of {3-rays respectively and the atomic number arc 
considered. The valuc.s of a, the atomic absorption a~xA/D, 
the atomic scattering h~{6AID, the atomic weight A, the density 
1), and the atomic number A' arc tabulated for a number of elements 
from magnesium to bismuth. It is .shown from the table that the 
values of a are approximately constant for elements of the same period 
of the periodic system ; the elements examined fall into four groups 
winch have values for a in tl^e ratio 1 : 2 : 3 : 4. These groups are 
magnesium and aluminium, a=89; iron, cobalt, nickel, copper, 
and zinc, a=^172 — 196; palladium, silver, and tin, « — 260 — 268; 
and platinum, gold, lead, and bismuth, rt=348 — 372. It therefore 
seems likely that the value of a is a periodic function of the atomic 
number. The value of 6 increases with the atomic number of the 
dement and on plotting log 0 against log X a curve is obtained 

7*— 2 
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which is represented by log 6=2 09 log N—0 44 and th^fore 
6=0-36 o.r.13. 

Scattering of Rontgen Raya by the Atoms of a C^st^ 
w T ■Rtjapp T? W James, and C. H. Kosanquet rnysiK, 
1921 8 77-84) -A tCretical paper in which the experiments 
idzi o, II 0 * 1 . . ,1 fqi2 ii 477) on the scattermg of 

results ^ of rock-salt crystals 

?o"T. dt;™.u. “-i “.fSeTOriSid 

model has a very satisfactory agreement with the experimenhil 
facts. 

Characteristic X-Rays frorn^^ 

SM'-lmn and bU bombarded by 

:l:rors T,XrbTle6mre eu^rb^l^ 

farbTand boron were obtamed. ,.Tbe«e are consider^d^to 
respond ivith the K- and i-absoytmn waie-len^hs. ihe breaks 
occur at 215 volts (X=o7-5) and 34%) 

and 148 volts (>.=83-5) and 24-o volts (>.=50o) for boron, the 
A Joilt for carton is in goo.! agreement w.lh ‘he 
recently obtained by Jlillikan {Aslrophijs. J 1920, 52, 47) lor the 
L emission lines of carbon vapour. The K points for carbon and 
boron are approximately where they would be expected on extra- 
polating the known values of the A’, critical ab.sorption wave-lengths 
for element.? heavier than magnesium. 

Absorption of the K X-Rays of Silver ® 

Mixture! S. W. Bvkbidce {Phil Mag.. 1922, Ivi], 43, 381 
389).— The total absorption coefficient of siK-cr A radiation ha 
been measured in air, carbon dioxide, sulpluir ^lo^de, and methyl 
iodide vapour. Using the same silver A radiation has been 
shown with mixtures of sulphur dioxide and air, 
and air, sulphur dioxide and carbon dioxide, and methyl ’o^ide and 
air that the absorption in gases is atomic {as in the case of solids 
and liquids) and therefore additive m mixtures and compounds. 

Experimental Decision of the Question of the 
of all Elements. II. G. JIoffman.n [Z. Physxk, U- > > 

259 ; cf. A., 1920, ii, 5751,— Making use of the very sensitive motho 
of measuring (x-ray activity previously described jpo. 


author has extended his measurements to platinum The I 

instrument itself shows an a-ray activity represented by 
a-particle per hour. Using a cleaned platinum dish of . 

surface, an activity of 14'6 per hour for the whole dish is ■ J 
The measurements were made over ^ P , . 


or 0*39 per sq. cm. . r 

of about fifty hours. The results are analysed tor a-ray 


which 
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jQay come from known a-radiators of all ranges uniformly distributed 
through the mass of the platinum and for a-radiators situated on 
the surface of the platinum, and the analysis indicates a definite 
5 j.ray activity of platinum. J. F. S. 

Protactinium Content of Pitchblende Residues and the 
Branching Relationship of the Actinium Series. Otto Hahn 
and Lise Meitner {Z, Physik, 1921, 8, 202 — 204). — A criticism 
of the value put forward by St. Meyer {Mitt. Inst. Rad. Forsch.f 1920, 
127) for the branching relationship of the actinium scries. The 
value, 4'2%, is about 25% higher than that found by the present 
authors, 3d:0'3%. It is shown to be probable that Meyer’s pre- 
paration contained 1 — 2% of ionium, which would explain the 
difference in the two figures. J. F. S. 

Existence of Isotopes of Uranium and the Meitner Nuclear 
Model. Maximilian Oamillo Netburger (2. physikal. Chem., 
1921, 99) 321 — 326). — The author discusses the position of uran- 
inihe disintegration series from the point of view of Meitner’s 
nuclear model. The position given by Hahn (A., 1921, ii, 498) in 
the scries U^i U.^ 2 — fs critici.sed, and it is shown, 

for several reasons, that only two element.s of tlie uranium type, 
uranium I and uranium II, can possibly exist. The elements 
uranium II and uranium III are shown to be identical and the 

disintegration series : Cj ^ ^ is 

. ^ uz, ^ur 

put forward to repre.^ent the disintegration of uranium. A method 
for the detection of isotopes of tlic fourth order (this vol., ii, 107) 
is described. It consists in determining the number of particles 
emitted by tfie disintegrating substance; should this number be 
in keeping with the disintegration oonst.ant, then the substance 
docs not consist of isotOi>cs of tlie fourth order, but of a single 
element. J. F. S. 

A New Radioactive Substance. A. Piccard and E. Staiiel 
(Physikal. 2., 1922, 23, 1). — A quantity of uranium-A, separated 
from uranyl nitrate by the ether-water method, has been repeatedly 
measured with respect to its 0-radiation for a prolorigc^d period. 
It is shown that in addition to the Imrd 0-radiation of uraniuni-A, 
there i.s a soft radiation which with increasing age of the preparation 
decreases more and more slowly; this indicates the presence of a 
substance of longer life than uranium-A. This substance has been 
provisionally named uranium- P. It has an approximate half life 
of forty-eight days, or about twice as long as uraniiim-Ai. The 
,3-radiation due to this element is lialf absorbed by an aluminium 
sheet 0-003 mm. thick, that is, the absorption eoefiicient is 2300 
fm.'i Al. It is shoMn that this .substance may be a member of the 
actinium series, but it has not been decided wlielluT it or uranium-}' 
is the first thorium isotope in the disintegration series put forward 
hy one of the authors. J. F. S. 
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•Some Oxidising Properties of Thorium-X. Pierre Lemay 
and L4oir Jalocstre {Compt. rend., 1922, 174, 171 — 172).— 
Thorium-X exerts a very marked catalytic action in the oxidation 
of adrenaline and morphine, the oxidation being much more rapid 
than in the presence of manganese salts. Oxidation could not 
however, be proved in the case of the primary alcohols of the fatty 
series. W. G, 

Ionisation Tension of the Halogen Hydrides. Paul Kjiip. 
PING (Z. Physik, 1921, 7, 328 — 340). — The ionisation tension of 
hydrogen cyanide, chloride, bromide and iodide has been deter- 
mined by the method previously described by Franck and Knippirig 
for helium (A., 1920, ii, 72). The following values are recorded : 
hydrogen cyanide, lo'o volts, 337 Cal. ; hydrogen chloride, 14'4 
volts, 331 Cal.; hydi-ogcu bromide, 13'8 volts, 317 Cal,; and 
hydrogen iodide, 13’4 volts, 308 Cal. The electron affinity, in Cal, 
and volts, the limiting wave-length, and frequency have been 
calculated for chlorine, bromine, and iodine, and the values com- 
pared with those of other invc.stigators. The following values 
are recorded: chlorine, 98 Cal., 4-26 volts, X=2890, v=34600; 
bromine, 98 Gal., 2-96 volts, X— 4150, r=24100, and iodine, 61 Cal ’ 
2-6S volts, X=4600, r=21000. J. F, S, 

Ionisation and Excitation Tension of Nitrogen. Erich 
Brandt {Z. Physik, 1921, 8, 32 — 44). — The ionisation tension of 
nitrogen has been found to be 17’75i;0T volt with reference to 
the resonance tension of helium, 20'5 volts. Higher ionisation 
stages have been found at 25'41d;0T volt and 30'72d;0'2 volt, 
both with reference to the value 17-75 volts. The limits of light 
excitation of the nitrogen molecule by electron collisions have been 
investigated, and an analogy between the light-electric curve and 
that of band emission is pointed out. J. F. S. 

Electrical Conductivity of Zinc Sulphate Solutions in the 
Presence of Sulphuric Acid. Herman V. Tartar and Hakjio.n 
E. Keyes [J. Ind. Eng. Chern., 1921, 13, 1 127— 1129).— The 
conductivity of zinc sulphate solutions increases with the aulphurie 
acid concentration, but the conductivity of sulphuric acid is de- 
creased by the addition of zinc sulphate ; when magnesium sulphate 
is added to a strongly acid zinc sulphate solution, an additional 
decrease in conductivity occurs. The addition of small quantities 
of gelatin does not affect the conductivity. The temperature 
coeffieieuts of conductivity vary, and are a function of the acid 
and zinc concentration. During the electrolysis of zinc sulphate 
solutions there is an Increase in the volume of the solution, the 
increase amounting to l'o% for each 109 grams of zinc deposited. 

W. P. s. 

Anomalous Dissociation in Aqueous Solutions. A. J. 
Rabinowitsch {Z. physiked. Chem., 1921, 99, 338— 360).— By 
anomalous dissociation is understood the phenomenon which 
occasions a decrease in the molecular or equivalent conductivity 
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with inore^ing dilution, that is, the degree of dissociation, as. 
expressed by a— X/X^, decreases with increasing dilution. With 
the object of finding a connexion between the viscosity and the 
electncal conductivity of solutions of salts in water, the author 
has determined the density, viscosity, and electrical conductivity 
of aqueous solutions of caesium chloride, cadmium chloride, cadmium 
bromide, cadmium iodide, zinc bromide, zinc iodide, and sodium 
iodide at 0 , 2o , and 50°. It is shown that in the ease of caesium 
chloride the viscosity and the conductivity are very closely con- 
nected. A comparison of the corrected molecular conductivity 
curves and the relative viscosity curves at 2.'i° and 50° for the 
halogen salts of cadmium with one another and with those of 
other salts shows that the form of tlie relative viscosity curve 
has a strong influence on the form of the curve. In those 
cases with a jugh value for q„, the introduction of the usual viscosity 
correction of the Xy. curves can lead to an anomalous form of the 
curve bcoause of over-correction. This anomaly is general in the 
case of highly concentrated aqueous .solutions, the over-correction 
is explained as follows : In introducing the correction, it is assumed 
that the ionic mobility is inversely proportional to the viscosity 
of the medium. This assumption, however, docs not hold because 
a reduction of the ionic diameter is brought about by increasing 
concentration, due largely to a dehydration of the ions. With 
inerea.sing temperature, the anomaly extends over a considerable 
portion of the I,,,- V curve. This is in opposition to the view 
that the anomaly is due solely to the over-correction on account 
of a reduction of the ionic diameter. If the over-correction is 
due alone to the inapplicability of Stokes’s law to all concentrations 
then it is to bo expected that the niirumum, displaced on warming 
should correspond with higher vi.scosity values; but since this is 
only observed in the case of o.-esium chloride, it follows that this 
cause of over-correction does not explain the anomaly in all cases. 
It is held that tlic anomalous form of the conductivity curve is 
not to be explained by the over-correction alone, but is due to 
seieral eau-ses. It is suggested that the cause.s which bring about 
the true anomalous dissociation ” in non-.aqueous solutions are 
operative in aqueous solutions also. This siiggc.stion Mould explain 
the displacement of the minimum with incix^asing temperature 
since Mith increasing temperature Mater in resjiect of its dielectric 
constant approaches in behaviour the other .solvents. It is also 
stioivn that in concentrated aqueous solutions, in addition to the 
ovcr-correotioii of the conductivity values, there is also a typical 
anomalous progression of the molecular and equivalent conductiyity 
rtich in all probability has its origin in the same causes as in’ 
non-aqueous solutions. J F S 


Hectrolytic Dissociation of Salts in Concentrated Solutions 
r States. A. J. Rabinowitsch 

C/iem., 1921, 99. 417--t33; cf. preceding abstraet).— 
me conductivities, viscosities, and densities of aqueous solutions 
"I cajsiuiii chloride, silver nitrate, ammonium nitrate, tliallium 
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nitrate and thallium silver nitrate were determined at high con- 
mtrate, ana tna thallium ammonium nitrate the results 

centrationa 1“ Halt. The molecular conductivities 

were extended to the fused sait^ application of the 

were extrapolated to P . j , conductivity curves assumed 
viscosity correction, “XpolatL to pure salt gave high 

va,lues 01 py.. w p values of = therefore 

relative viscosity. j ^ probably 

abnormally ‘^^uk ed from the corrected and the 

he between the ®“cs, and nearer the former. The 

uncorrccted (pM.) ^uduchv . ^^„,,„trated solutions is thus 

course o t**® ^ confirmed by the form of the 

^urveTr-thlllium silv« nitrate, which continued ^-ootWy up to 
the fused salt. 

retteity) decreases ivith increasing dilution . It is most commonly 
observed with non-aqueous solutions, and w most marked when 
?hfSwtric constant of the solvent is small. The various hypo- 
these which have been advanced to account for the phenomenon 
arf reviewed. In the ordinary method of representation of con- 
ductivi ties" the dilution V is taken as the variable volume o 
Xuon in which a constant weight of one gram equivalent o 
solute is dissolved. The author considers the results obtained 
when a constant weight of one gram equivalent of solv ent is taken 
and the volume l\ of solution containing it 13 f as the dilution, 
If k is the specific conductivity, the product kV^-i^, is the newly- 
defined molecular conductivity. The curves representmg the 
values of Pi and 7, are called “ reversed conduo ivity curves 
When only one constituent of the solution is capable of lomsation 
and the other is a strong ioniser (for example, ““I “ 

the original molecular conductivity curve is normal but the reversed 
curve is abnormal, exhibiting a maximum but not a mmimum, 
after correction for viscosity. When the ionising constituent n 
also a strong ioniser (for example, silver nitrate in amlme or water , 
the original curve is abnormal, without a maximum, or apparently 
abnormal (without correction). The reversed curve is normal 
(water in silver nitrate and thallium silver nitrate), or, in 
Quence of the uncorrected increase in viscosity is apparently 
abnormal (aniUne in silver nitrate). When neither constituent is 
ionisable, but when its polymeridc or solvate is lomsable, the 
in both cases abnormal curves result, m the latter case 
maximum, the position of which indicates approxim^ately tn 
maximum content of solvate in the solution. To the nght and le 
of the maximum the conductivity dccrca.scs in consequence ot t 
diminution of solvation due to insufficient quantity of solvent a 
to depolymerisation respectively. Examples of such curves 
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furnish^ by acetic acid and an^e and by acetic acid and pyridine. 

4 definition of abnormal dissociation is given. J R P 

Electro-osmosis and 

I^nEUNDLiCH {Trans. Faraday Soc 
14&— 149).— A theoretical paper in which the 
author discusses the nature of the potential difference at work 
in electro-osmosis, cataphoresis, and allied phenomena. A er^t 
deal of experimental work is reviewed, and it is shown that 
the ivernst potential difference, r, is in no sense identical with 
the olectrokmetic potential difference, C, the Nernst potential 
represents the total difference between the interior of the first 
phase and that of the second phase, the electrokinetic potential 
represents that portion of the difference which falls within the 
displaceable liquid layers. J F S 

Selenium fCeUs]. Wilhelm 8path {Z. Phmik l^2^ R 
160--183).— The mfluence of illumination on the dielectric constant 
of selenium has been investigated in connexion \nth tlie fatigue 
and inertia of the element. It is shown in all selenium cells tLt 
-the change in conductivity on illumination runs parallel with a 
change m eapao.ty. The final capacity value and the final con^ 
dnctivity are reached with similar inertia phenomena. The conduc 
tivity of the cells increases two- or three-fold on illumination but 
the capaci y increases only 5%. A coll which, with respect to its 
conductivity, exhibits fatigue, also exhibits the .same phenomenon 
mth respect to its capacity The dependence of the change in 
capacity on the intensity of illumination is much the same JthTt 

0 the conductivity tVith increasing intensity of illumination 
the.scnsitnenes.s of the cap.acity increases in a parabolic manner 
The mertia on darkening the cell is greater than tlic inertia on 

1 liiminntion as far as the capacity effect is eoncernod, ami further 

It IS considerably smaller m soft cells. The fatigue effect in soft 
cdb on intense illumination is more marked, both with regard tn 
the capacity change and the conductivity. The author lias 
feruard an hypothes'is of the mode of action of the selenium cell 
and has calculated the cimlibnura of the cell for illuminated and 
dark conditions. j p 

Fatigue ^ali Metal CeUs in the Neighbourhood of the 
ischarge Potentml and the Influence of this on the Results 

ciecrio .P"*/®’""'- ■'»nd rubidium photo- 

lect 1 C cells haio been c.xamined iii connexion with the fatiyue 

It -shown that the.se cells 

efcts^-^ d '• I ' rapidly exhibit fatigue 

Diets , and also a rapid recovery. The effects are aiiparentlv not 

5 'T, add irion'^T'^-' h tlie'phntocLtric 

celt we nl '''I'’ changes of the .sensiliveiie.ss of the 
Alt < reg.ardod a.s a type of fatigue 

«l a posit ve^v'cha’^ the fatigue i.s found to he due to the adsorprion 

positnely charged layer of gas by the alkali metal, but it ia 
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not decided whether electron absorption or a reduction of the field 
is the ultimate cause of the fatigue effect. The process appears 
to be intimately connected with the appearance of a powerful 
collision ionisatiL. The pure 

proportional to the amount of light which has entered the cell. 
T alHng into account these phenomena, a photometric process has 
been tested which leads to intensity ratios which are accurate 
to 0 - 1 %. 

Equilibrium Law of .Electrolytes K Jael^^sh^^^ 

F J Wisniewski {Roczmki Ckemp, 19-1, u™ 

authors have deduced a dilution law of the form » ' /iio-i and have 
used this to calculate the value of I for potassium, sodium, and 
lithium chlorides, using data obtained from cryoscop.c measure 
ments. It is shown that only m the case of potassium chloride 
is the value of k constant, whilst in the case of the other two salts 
it may have even negative values. These facts are explamed by 
hydration of the ions. Corrections which take into account the 
hydration have been introduced into van t Hoff s equation, and 
lead to a remarkably constant value for 1: in all three cases; thus- 
for potassium chloride k - 3-09, for sodium chloride 3' 10, and for 
lithium chloride 2'93. Furthermore, the number of molecules of 
water combined with the various ions has been calculated as 
foUows: potassium, 0; sodium. 3; lithium 11 ; chlorme, 0. 
Hydrochloric acid behaves in the same way as the salts mentioned, 
and when the hydrogen ion is taken as combined with nine laole- 
cules of water a very constant value, 4-74, is obtained for k. The 
equation has been applied to those weak electrolytes which 
apparently follow Ostwald’s dilution law. The value of k has 
been calculated for acetic tioid from eryoscopic measurements and 
a remarkably constant value 0-00o04 obtained, whereas the value 
of k calculated from Ostwald’s equation increases considerably 
with increasing concentration. On applying the equation to 
ebullioscopic data of solutions of the chlorides mentioned abo\e, 
it is shown that the value of k increases even more strongly than 
when eryoscopic data are ii.sc<l. This is explained by assuming 
that the ions are more heavily hydrated at 100® tlian at 0®. This 
is show'n to be in keeping with facts. The value of k at 100 is 
smaller than that at 0®, which shows that the degree of ionisation 
decreases with increase of temperature. This the authors attribute 
to a fall in the dielectric constant of water with increase of tem- 
perature. A rule has been deduA;ed, in keeping wdth facts, which 
shows that the equilibrium constant of salts in aqueous solution 
is proportional to the dielectric constant of the solvent. J. F. S. 


Velocity of Sound in Air and Hydrogen at 0“ and 1 Atm. 
E. Gruneisen and E. Merkel {Ann. Fhysik, 1921, [iv], 66, 344 — 
364).— The velocity of sound in air is found to be 331’57 m./sec. 
and in hydrogen 12G0'6 m./sec. The ratio of the specific heats 
for air is Gy/5t,= l'4034 and for hydrogen 1*408, both at 0® and 
760 mm. J. ^ 
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gpeciHc Heats of Axnmonia, Sulphur Dioxide, and Carbon 

Dioxide. J- Partington and H. J. Cant [Phil. Mag., 1922, 
[vil — 380). — The ratio of the specific heats for 

^nmonia, sulphur dioxide, and carbon dioxide has been deter* 
uinecl by a method depending on the relative velocities of sound 
'n the gases and in air. The specific heats have been calculated 
Berthelot’s equation of state in all calculations. The following 
resufts were obtained at one atmosphere pressure : ammonia at 
U'5° 1'308, Cp 8‘77 cal., fi‘70 cal.; sulphur dioxide 

t 132® 1’290, Cp 9*47 cal., Cp 7*34 cal.; carbon dioxide 

It 20", ^ J- 

Numerical Values of the Gas Constants. F. Henning 
(Z Physik, 1921, 6, 69 — 72). — The data on which the gas constant 
is based have been critically discussed and, on the basis of the most 
trustworthy experimental data, the value of this constant, in different 
units has been calculated. The following values are recommended 
for general use as the most accurate, i^=0*OB204±0’00003 litre- 
degree mol; /^■-=(S-3I3 I.O’OdSjlO" crg/dogrcc mol.; and 
cal. /degree mol. J. F. S. 

Theoretical Determination of the Chemical Constants of 
Monatomic Gases. K. Ukody {Z. Pkysik, 1921, 6, 79 — 83). — 
The author have deduced a mathematical expression for calculating 
the chemical constants of ideal monatomic gases on the ba.si.s of 
the first quantum theory and from statistical coasiderations. The 
expression obtained is the same as that deduced by Stern (A., 1919, 
11,210) and Planck [Sitzungsber. Pnus$. Akad. Wiss. Berlin, 1916, 
653). The expression has the form 6'— log^ J. F. S. 

Chemical Constants of Sodiiun and Potassium. E. Laden* 

BCRCi and H. Minkowski {Z. Pkysik, 1921, 8, 137 — 141). — The 
chemical constants of sodium and potassium have been calculated 
from e.xisting data on the specific heat, va|x>ur pressure, and latent 
heat of fusion of these elements. In the case of sodium, the value 
of the chemical constant C is found to be 0*846, and on inserting 
this value in thie equation ('- Cq 1 1*o log M, where M is the mole- 
cular weight, the value of the constant Cq i.s found to be — 1*20 
instead of —1-59, as in the ca.se of mercury, argon, hydrogen, 
cadmium, and zinc. The data on which the calculation is based 
are analysed with the object of finding the cause for the discrepaticy. 
In the case of pota.ssium, the value of C i.s found to be 1016, which 
give.s the value of Cq as —1*37. J. F. S. 

Absolute Entropy and Chemical Constants. Max Planck 

(.IpiH. Physik, 1921, [tv], 66, 30;) — 372). — An answer to the 
criticism of Khrenfest and Trkal {ibid., 1921, 65, 609) in which the 
difficulties in calculatum of entropy experienced in the author's 
hook (“ Theoric der Wariiieatrahlung, ' 1921) are pointed out. 
It is also doubted wliether the equation s^k log 11’, in which U’ is 
the thermodynamic probability, will give the value of the entropy. 
The author answers tlie objections an<l eritioism.s and pciinta out 
that they arise from a confusion of terms. J. F. S. 
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Eauation of Condition. Ruoou Weoscheidek (Z. physihal. 
Chum 1921 99, 361— 382.)— A theoretical paper m which the 
eiiat^n of condition put forward hy Wohl (thi. vol. ii, 117) i, 
tl^oussed and criticised. It is shown that this equation of condition 
leads to results which can scarcely be accepted, for example, the 
decrease of pressure at constant volume with increasmg temperature 
in liquid systems, consequently this equation can have no th<»retical 
significance. The critical point i.s always pven by equations of 
condition which yield isotherms of the van der Waals form, by the 
coincidence of the three roots of the equation v~f(p T). The 
equality of four roots involves the introduction of a relationship 
between the constants; the equality of two roots lea^ to con- 
ditions which include, in addition to the critical pomt ako the 
maxima and minima. * ■ 

Physical Properties of Vapour-Lit^id Systei^. I. 
WOJOIECH SwiENTOSOAWSKi (Rocztiiki Chemji, 19-1, 1, 276—296). 
-Starting from relationships based on van der Waals s hypothesis 
of corresponding conditions, r—TI2c and de/d— A— /(r). Where 
T d T and de arc the temperature and corresponding density 
and Te and de the same critical values, the author has deduced 
the following regularities from the experimental work of Young, 
Amasat, Mathias, Villard, Karaerlingh Onnes, and Crommelin. 
(1) The value of K or log A increases with increasmg molecular 
weight of the liifuid, and also when the liquid is associated. (2) 
Oxygen and argon have small values for K. In the case of associ- 
ated liouids it is shown that the concentration of non-assoeiated 


molecules, y, is given 


by y%=100A'/K'j, where K=dcldp for a 


non-associated liciuici and Kj, is the same ratio for an ^sociated 
liauid at the same relative temperature (:=const.). The con- 
centration of non-assoeiated molecules in methyl alcohol and 
propyl alcohol increases proportionally to the temperature, but 
this is not true for ethyl alcohol. Ramsay’s results for water 
and ethyl alcohol arc satisfactory if it is assumed that the associated 
molecule of water contains three simple molecules and that of 
ethyl alcohol two simple molecules. The value of K plays an 
important role in all cases where the physical state of a sjstein 
liquid-vapour is characterised. The relationship between the 
surface tension y and the reduction of prc.ssurc below the meniscus 
inacapillary tube of radius r is given by (2y/rA/),=('onat.=A— coi^t., 
and in the case of osmotic pressure (/*/A/) =consi.=A’=const. The 
constant of Trouton’s rule may be calculated by the equation 
in which A=2 cal. log,A=2*303, logioA= 
2*203x2’38 or 2-38, depending on the ratio K^dcjdp for the liquid 
at the relative boiling point t— 0'65 under a pressure of one 
atmosphere. J- 

Physical Properties of Vapour-Lit^id Systems. H. 
WojciECH SwiENTOSLAWSKi {Roczniki Cheinji, 1921, 1, 297 — 3W: 
cf. preceding abstract). — It is shown that over the range of relative 
temperatures t= 0'50 to t— 0‘9.^ the expression de^/Tlog„A— A is 
constant, where dc is the density of the liquid, and K the ratio dcjdp m 
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which dp 13 the density t»f the vapour at the absolute temperature T. 
The deviations of B never exceed a mean amount of ±2'3%. A 
minimum value of B is found between t=0'85 and 0 90 and a 
maximum about t=0'(JO— 0-65. Associated liquids are exceptional ; 
these show a continual increase in the value of B from t=0’50 to 
the critical temperature t=1. j jj g 


Vaporisation CoefRcients of Solid and Liquid Mercury. 
Jl, VOLMER and I. Estermann {Z. Physik, 1921, 7, 1—12).— The 
authors have determined the velocity of vaporisation of mercury 
at temperatures from 59" to -180". This demands the determin- 
ation of the fraction, (a), of the vaporised mercury which is con- 
densed on a cooled surface, whilst the rest (1 — a) is reflected. It 
has been previously slio%vn by Knud.sen (Ann. Physik, 1915 fivl 
47 , 697; 1910, 50, 472) that at 19-45° a=0-9.5, but at -140° 
,^1-00. For the temperature range 59—0° the rate of vaporisation 
and consequently the value of a ha.s been determined by measuring 
the rate at which a small globule of mercury deposited on the 
interior of the outside wall of a highly evacuated Dewar vessel 
filed with liquid air decreases. The Dewar vessel is kept in a 
thermostat at the required temperature during tlic experiment 
and the temperature of the bath up to 40° is taken as the tem- 
perature of the mercui-y, hut for higher temperatures a correction 
is applied to the bath temperature to get the temj)erature of the 
mercury. This method is inapplicable at temperatures below 0° 
and above 60°. For the.se temperatures, 0° to —04% tile rate of 
vaporisation is determined by mea.suring the r.tte of cliange of 
the electrical rc.sistance of the conden.se(l him of mercury. A 
third method is also described whicli depends on the difference of 
readings in a gta(.ittate<l capillary tube^ due to vaporised mercury. 
The results show that for pure liquid mercury, irre.spective of the 
temperature, the value of a is unity, but for srdid mercury it is 
less than unity and decreases with decreasing tcinjierature. It is 
shown that with sulphur, plio.sjshorus, and beiizophenonc the value 
of X lies botiicen O'J and 0'5. It is also shown tJiat there is a close 
conne.xion between a and the extent to which a liquid may be 
supercooled. j p’ "g 


Coefficients of Vaporisation and their Relationship to 
Ostwald's Step Rule. .M. Voi.-MKi: and I, Estermann (Z 
ihsikal. Chem., 1921, 99, 383— .ItH).— The coefficient of vaiioris- 
ation x, has-been determined for moreury over the temix-ralure 
ji) 0 —04 , and fouii<l, for the li(|uii| to be mual to unity 

irrespective of the temi>crature. The known expression (; = 

' P cx[iri‘ssoi~ actually the velocity of vaiKjrisation 
r -Ul teinperaturc.s ; If this equal ion yields result-s for other 

for mercury, then it becomes 
•.iiM ™ strictly true reaction velocity equation. In the case of 
IsolidiT’^rc'^^ • O '■? f^tind to be approximately O'SI. The ratio x 
»nrt h *teeii dcteriiiiiied for sulphur, phusiihorus, 

E "“""I «-3~0-4. U 4-415, and t>-25 

P ctively have been obtained. The Ostwald step rule and the 
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limits of its applicability to the separation of the liquid and solid 
phases from the vapour condition arc .shown to be due to the 
different a-values of the solid and liquid phases. J. F. g 

The Separation of Miscible Liquids by Distillation, n 
Arthur Felix Dupton (T., 1922, 121, 306 — 308). 

Divergences of the Value of the Mechanical Equivalent of 
Heat. WojciEOH Swiestoslawski (Roczniki Cheniji, 1921, ] 
171 — 177). — The author give.s a short description of facts whieji’ 
show that the value of the mechanical equivalent of heat requires 
exact verification. It is shown to he probable that the values 
obtained by electrical and mechanical methods are not in agree, 
ment. The measurements of Jaeger and Steinwchr show that in 
bomb calorimetry conditions often exist which increase the amount 
of heat obtained by the introduction of electrical energy into a 
calorimeter. It is also pointed out th.at adiabatic calorimetry has 
not been employed in the measurement of this constant, J. F. g. 

Heat of Vaporisation of Sodium and the Probability of the 
Transition of the Sodium Atom from the Resonance to the 
Normal Condition on the Basis of Optical Measurements. 
R. Ladenbueq and R. Mimkowski (Z. Physik, 1921, 6, 163— 
164). — The authors have measured the magnetic rotation of the 
plane of polarisation in the immediate neighbourhood of the D 
line by the method described by Senftlcbcn {Ann. Physik, ISlj 
[iv], 47, 949) at various temperatures of the emitting vajiour! 
The sodium used was contained in an air-free glass tube in an 
electric furnace the temperature of which was constant to i-0'l°. 
It is shouTi that the dependence of -V (the number of electron? 
which vibrate with the atoms) on the temperature can be regarded 
as a relative vapour pressure curve, if the theory that N is pro- 
portional to the number of sodium atom.s present is accepted. 
Calculation from the experimental results leads to the value for 
the heat of vaporisation of sodium (r^o— 25-9 C'al. This value is 
probably uncertain to about 2%. J, F. g. 

Action of Forces between Separated Atoms in Diamond 
and ARphatic Molecules. K. Fa.tans (Z. physikal. Chem., 1921. 
99, 39.T— 415). — A theoretical paper in which it is shown that if 
in analysing the results ol licat of combustion experiment? thr 
^sumption is made, as a first approximation, that only neigh- 
bouring atoms have a noticeable energetic action on one another, 
then it appears that the firmness of a C -C linking in the diamond 
IS .somewhat greater than that in aliphatic h,ydrocarbons. From 
this it follows that the beat of combustion of hydrocarbons with 
branched chains shonld be somewhat smaller than that of the 
straight chain isomeridcs, a conclusion which is in keeping with 
experimental data. To explain the above relationships it is 
assumed, (1) that the energy of the C V linking in aliphatic sub- 
8 auces and diamond is constant, irrespective of whether or no 
the carbon atom is bound to further carbon atoms or also with 
ydrogen. (2) That separated and distant atoms have a notice- 
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able energetic action on one another. As a second approximation 
in the quantitatave analysis, only those linkings which lie on a 
common edge of the tetrahedron are considered. From a com- 
parison of diamond with the hydrocarbons the relationship 

energies of the three types of 
edge linkmga (C-C, C-H, H-H), where y„, x„, and h are re- 
spectively the energies of formation of the three types of linking 
This relationship indicates a method of explaining the. difference 
in properties of the cham isomeride.s and also the exceptional 
position of first member of homologou.s .series. In the ease of 
aliphatic hycmocarbons, alcohols, ketones, and ester.s of mono- 
basic aci^ the chain i.soraerides with low boiling point and heat 
of vaporisation po&sess a lower heat of combustion, a stronger 
saturation of the forces in the molecule corresponding with a 
iveaker mtermolecular force. The iliffcrcnce in the boiling points 
and the speeme heats of the chain isomeride is tijcrefore brought 
into relationship with the difference in the intramolecular energy 
and the latter is attributed to the mutual action between separated 
and distant atoms. J F S 

The Meaning of the Atomic Constants of Heat of Com- 
bustion MoleciA^ Refraction. Mai.ter Huckel {J. pr. 
Chem., 1921, [ii], 103, 241 — 248 ). — A theoretical paper, in which the 
author states the various relations that have been found by Steiger 
[‘S? 4^3) and others betwcon the various “ atomic ” and 

■ linking ^ con.stanfs of organic compounds and of the elements 
forming them, and points out some relations that seem to follow 

VV. o. K. ‘ 

New Data in the Thermochemistry of Organic Substances. 
WOJCIECH SwiENTOSLA^Kr {liaczniH Chemji, II12I. 1 , 305—315). . 

J dissociation of hydrogen, chlorijic, bromine, iodine, 

and solid carl»on into individual atoms, detennimd during recent 
years, has been used to obtain the value of the constant i of 
1 ' = ; (C- Hr)- -.(H-Br)-;-e-3 ; 

fim'r -I) indicate the heat of 

ormation of the single link between the atoms named. When 

1 at of formation of the molee-ulcs of hydrogen, chlorine, bromine, 
net iodine, respectively, as rcprc.sinted by 2.V Cal., 

Md the heat of formation of solid diamond as -C- - V^i:\'2S7 

“f formation of the links 
LcLml iVr,”)' -•^‘^‘^ording to Kajans (A.. 1020. ii, 354), 

ia theTouati’ (L'-H)^. IIT-tt Cal. Using the above data 

IhehLt nff ® '“r" obtained for o From 

0 Cil Vh"' ' ''' ‘‘"'‘'"g-'* (H -f-’l)--^ 115-5 Cal., (H -Br) = 
lii Eru’ii^r ' I '*' ’ '• s''o''n that (C-- CI)=136-3 Cal., 

*l»ve results sh Cal. An anaivsis of the 

■"'eresults shows that tlie heat of formation of a link i.s an additive 
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quantity made up of parts due to the links of the atoms concerned. 
These parts have been calculated as follows : (C~)=68'8 Cal, 
(H-)=48-2 Cal, (Cl-)-67-4 Cal, (Br-)=23-8 Cal, (I^)=44 
Cal. The heat of formation of a link between two atoms is the 
sum of the two atomic values. This regularity is probably existent 
in inorganic compounds also, for if the above atomic values of the 
halogens are subtracted respectively from the heat of formation of 
the corresponding haloids of potassium, the value of (K— ) ig 
found to be 912, 94-5, and 93'7 Cal., and by the same method the 
value for sodium (Na— ) is 83'3, 84*0, and 82*7 Cal J. F. S. 

Heat of Coagulation of Ferric Oxide Hydrosol with Electro- 
lytes. Frederick L. Browxe and J. Howard jMathews [J, 
Amer. Chem. Soc., 1921, 43, 2336— 2352).— The heat of coagulation 
of ferric oxide hydrosol of Viirious concentrations and purity by 
various concentrations of sodium oxalate, sulphate, chloride, and 
hydroxide, potassium ferricyanide, and sulphuric acid has been 
determined. It is shown that the dilution of ferric oxide hydrosols 
of varying purity is accompanied by measurable heat effects until 
the purity exceeds 21 or 22 (tin; ratio of gram equivalents of ferric 
oxide per litre to gram equivalents of chlorine per litre is termed 
the purity of the sol), beyond which point the heat of dilution 
is zero. If the heat of dilution per gram-equivalent of chlorine in 
the sol is plotted against tiie chlorine contctit, the curve is of the 
same nature as that for the heat of dilution of ferric chloride solutions 
of varying concentration. The thermal behaviour of ferric chloride 
solutions on dilution conlirms the observations of Goodwin {l-^kijsival 
Bev.f 1896, 9, 251 ; lUtX), 11, 193), to the effect that the hydrolysl 
of ferric chloride takes place in two steps, the first an instantaneous 
and the second a slow reaction. The mixing of ferric chloride 
solutions \vith common electrolytes involves very significant heat 
changes. The heats of coagulation have been reduced to curves 
showing the heat of coagulation as a function of the purity which 
vary widely in sliape with the nature of the coagulant; the heat 
effect is usually positive, but with sodium sulphate and sodium 
chloride at low purities it is negative. As the purity increases, the 
heat of coagulation becomes smaller, and finally becomes negligible, 
except in the ease of sulphuric acid. The peculiar behaviour of 
this last electrolyte is due to solution of the ferric oxide. When 
the heat of coagulation is plotted against the concentration of the 
coagulating electrolyte, smootli curves arc obtained which show 
no break at the point of limiting concentration. The heat effects 
observed on coagulating ferric oxide sols with electrolytes are to 
be attributed to the action of the electrolytes in the coagulants on 
the electrolytes, particularly ferric chloride, present in the sol. 
The change in dispemity of the ferric oxide on coagulation docs not 
involve a greater heat change than I — 2 cals. /gram-equivalent of 
ferric oxide. In the case of ferric oxide hydrosols, there is no 
heat of peptisation analogous to the heat of solution of crystalloids. 

J.F. S. 

Kation Volumes in Permutite. Richard Lorenz {Z. Physik, 
1921, 6, 269 — 270). — A criticism of the work of Giinther-Schulze 
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on the determination of the kation volnmes in permutite (A., 1921, 
ii, 624). It is pointed out that the value found for the alkali ion is 
practically the same as that of the alkali atom. It is suggested 
that the alkali ions in permutite fill only a small amount of the 
space and have a large space to vibrate in. Tlii.s great mobility 
is characteristic of permutite. The kation radii calculated by 
Giinther-Schulze are probably too large, for the new determinations 
of Fajans and Herzfcld and also tho.se of Lande arc much smaller 
and lie very close to those calculated from the ionic mobility by 
Lorenz and Born. j ]?_ g. 

The Velocity of Extension of Thin Layers of Oils on the 
Surface of a Sheet of Water. Pavl VVoog {Com.pl. rend., 1922, 
174, 162 — 1G5). For fatty oils, where all the molecules intervene, 
the velocity of exton.sion is practically proportional to the ratio 
(the carboxyl groups of the glyccridcs-i-the doublci linkings+the 
acidity) /viscosity. In mineral oils, however, the velocity of 
extension depends only on the unsaturated molecules, which are 
few in number, and hence the viscosity plaj'S an insignificant part, 
liimixtures of the. two types of oil, the results depend on the relative 
proportions in which the active fatly oil and the comparatively 
inactive mineral oil are mixed. \V, G. 

High Pressure Due to Adsorption. Wif.i.rAM V. Harkins 
and 0. T. Ewi.vo {Chan. Xens, 1922, 124, 23^24, 31— .I.a),— Cf. 
this vol., ii, 123. J. p. ,g. 

Electro-adsorption as a Purely Chemical Process. 1. M. 
Koltiioff (Kolloid Z., 1922, 30, 3o-— 44).— The autlior discusses 
electro-adsorption (ad.sorption of ions) and from the experi- 
mental results of Froundlich, Oilen. and otiicrs sliows that the 
procc.ss is strictly* a ciicmicai one. The ad.sfjrption of co]>per. lead, 
moriihiiie, codeine, jiapaverine, atropine, feiricyanide, oxalate, 
ehrcinate, and iodate ions by norit carbon confirms tiiis view. 
It is shown tiiat tiro adsorption isotimriii c.'ui be fledncod directly 
from the .stuiciiciomotric rolat ionship.s, if it is as-umed tliat the 
clectro-adsorption is a process in which a sparinglv .soluble sub- 
itaiicc, contained in tlie ad.sorhent, is converted by tlie adsorbed 
ion into Iiiiotiu-r sparingly soluble siih.stanee. The coeliiciont 1/n 
of the adsorption i.sotherm hears a direct rclationsliip to the valency 
of Ihe reacting .siili.stances. if 1,h is cipia! ton for a univalent ion, 
then it ha.s the value a/2 for a bivalent ion and « 3 for a tervalent 
ion. Tliis rcIationsiii{) is roulinned by the pre.sent e.xperiments 
a.ni by the earlier \\ork of hrountilieli aiui Oden, rhe si^niHoaiico 
of the quantity nf the adsorbent U explaim'd l.v tlie characteristic 
con-ititution of its surface layer of parlK-les. The active ion, which 

ermines tlie char^^e in the surface layer, and in nd.^orntion 
onm the insoluhh' salt, is pre.sent in this layer in far lars^cr oonoen- 
liquid. When oijuiUhrium h<vs been set up on 
\ ^ then the concentration of the active ion, 

excess of reacting ions, is small. In such a 
) resn adsorbent is placed in the liquid, then the reacting ions 
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are again in contact with large concentrations of active ions, and 
the reaction commences anew. The general chemical theory in its 
relationships to colloid chemistry is shortly discussed. J. F. 8. 

Origin of the Charge of a Colloidal Particle and its Neutral- 
isation by Electrolytes. Ji^ANEyoRA Nath Mtjkherjee {Trajis. 
Faraday Soc., 1921, 16, Appendix, 103 —115). — The charge of a 
number of suapensoids has been shown to be due to the adsorption 
of a common ion and the nature of the chemical forces which cause 
this adsorption has been defined. The effect of the electrical charge 
of a surface (due to the disorption of ions) on ions of opposite sign 
has been theoretically investigated for the case when chemical 
action does not take place between the surface and the ion. It 
has been shown that the electrical forces are sufficiently strong to 
account for adsorption. The stability of the adsorption of an ion 
of opposite sign by electrical forces has been given a quantitative 
form, assuming that the charge of the surface consist-s of ions which 
can be treated as point charges widely st?parateil frtim each other, 
Actual calculations justify this assumption. The reversal of the 
charge by electrical adsorption has been discussed. The followine 
series of the adsorhability of kations by a negatively charged 
surface has been deduced from the theory: Th*’**>Ar”>Ba‘*> 
Sr*'>Ca'*>Mg'*>H'>Cs’>Rb*>K'>Na*>T..i‘. Thi.s order is the 
same as that of the precipitating })ower of these ions fnr a 
number of suspensoids of widely differing chemical properties, 
Equations deduced from the theory agree satisfactorily with 
the experimental observation.s of Elissafoff (A., 1912, ii, 410) oi 
electro-endosraosis. The chemical affinity of the surface atoms h 
not always negligible, and for thi.s reason the series given abotf 
cannot be expected to hold in all cases. J. F. S, 

Electrical Theory of Adsorption. \V. Harrison {Tram. 
Faraday Soc., 1921, 16, Appendix, IIG — 118), — A criticism of 
Mukherjee's theory of ad.sorption (cf. preceding ab.^tract). The 
author is of the opinion that the double layer consists of a surface 
of rigidly fixed atoms under contimiou.s bombardment of po.sitivdr 
and negatively charged ions, any particular point on the rigid 
surface becoming in turn negative, neutral, and positive, thes 
conditions arising in any urd<T. The observed contact differencp! 
is the average effect of these conditions. When several kinds o 
atoms are pre.^ent in the solution, the average number of any 
of them at the surface will depend on their ccmccntration, vairncT 
and mobility. The variation of contact difference from negative 
to neutral and jiositive was observed witii cotton and aluminium 
sulphate near the neutral point (J. Sor.. Dyers and Col., 1911,27, 
279; 1918, 34, 91). These variations (wcurred during the same 
experiment, the readings being direct measurements of 
developed by liltration under pre.s.sure, J. F. S 

Diffusion of Hydrogen through Iron and Platinum- 
Gerhard C. Schmidt and Th. Lccke {Z. Pkysik, 1921, 8. 

159).— The diffusion of hydrogen through iron and platimim hsi 
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been investigated. A sheet of the metal was fixed between two 
glass vessels, hydrogen was electrolytically generated on one side 
of the sheet and the potential on the other side measured over a 
period of time up to about twenty-four hours. The metal sheets 
were of various thicknesses. It is shown in the ca.se of iron that 
the passage of the hydrogen through the metal is always indicated 
by a fall of potential. In the case of thin sheets, the fall of potential 
is observed as soon as the electrolysis commences; the fall of 
potential ts rapid at first, and gradually becomes slower until 
when the liberation of hydrogen has proceeded for some time, it 

becomes constant. With .sheets of medium thickness (0'5 1-0 mm ) 

the faU of potential is gradual, and with .sheets thicker than 1-0 mm. 
there is no fall of potential. On breaking the polarising current, the 
potential increases, the more tpiickly the thinner the metal. From 
this fact it is deduced that the hydrogen diftu.ses into the liquid 
With thicker sheets, the inerea.se of potential i.s slower, which is 
explained by the longer time rc(juired for the relatively large 
volume of hydrogen to diffuse into the liquid. Similar results are 
obtained in the ease of platinum. The results show that the 
pa.ssago of hydrogen acro.ss platinum ]>Iates i.s a diffusion and not 
as stated by fvern.st and Le.s.smg {Gminger Nachr., 1902 146) due 
to small pore.s in the metal. The Xernst-Les.sing rule was shown 
hy them to hold for palladium and thin sheets of platinum but not 
for thicker sheets of platinum. It is .shown that the reason for 
the rule holding with palladium i.s that on aceount of the great 
IKiwer of palladium for absorbing hvdrogcn practically none is 
liberated from the other side, and con.sequcntlv the condition of 
the rule is obtained. ‘ T T? 


Dispersoid Analysis of Nou-aqueous Systems. Wolfoako 
OsTW.ALD (Trans, t'amdau 1921, 16, Aiipendix, 89—93),— 

ihe author describes the preparation of membranes and jeUies 
suitable for disporsoid analysis of solutions in alcohol of 97%. for 
both (lialpis and diffusion exporiment.s. The mercury sulphide 
1 cosol, the jireparation of which is explained, is an especially 
itable sol suitable for tlie.se tests. Sohitioius of dyes, re.sins, neutral 
Bits tatty acids, and soaps, a.s far as at present examined, produced 
ly the spontaneous solution of those substances in 97% alcohol, 
lie all molecular-di.spersod, or contain, at any rate, molecular- 
"* f'">«doral.|e proporlions. ’ Zein, the protein 
It maue which is soluble in alcohol, is al.-a, found to be dialvsable 

.1. F. S. 

Solubauy of Metal Ammonia Salts in 
lalt Solutions, d. N. JIronstko anil Ao>f;,s Petkksen (./ -Iwier 
i*tof ihe so y>r..7-2292; ef. A., 1920. ii, 736).-A Imig 

oniiilex eighfy-.six eobiilt, chromium, and rhodium 

chalt and chrf '• large mini her of complex amminc salts of 
blnrate trichlo""""] T potassium chloride, formate, 

1 ichloroacctate, dichloroaoetatc. monochloroacetate, thio- 
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cyanate, hydroxide, nitrate, and phthalate ; sodium jhloride, 
sulphate, chlorate, nitrate, formate, oxalate, and benzenesulphon- 
ate ; magnesium sulphate and chloride ; calcium formate, acetic 
acid; and mono-, di-, and tricMoro-aectic ackls of various concen- 
trations have been determined at 0'^. In the preceding papers 
{loc. cit.) it was shown that the exprpsion log S/SQ^a{Ct^^~.Sfi^) 
represents approximately the solubility changes of salts in hetero- 
ionic solvents up to about O-lA^-solutions, when a is a constant 
which for uni-univalent salt systems has the value 1/3, C is the 
concentration of the solvent salt, Sq the solubility in water, and S 
that in the salt solution at the same temperature. The experi- 
mental data furnished for salts of the same tyjie in the present 
paper agree approximately with the formula, and an equation of 
the same type is found for bivalent salts. The individual nature 
of the salts employed is more pronounced in the larger amount of 
material now presented and tcntls to obscure any numerical 
regularity in salt systems of promiscuous types. The experiments 
lead to the following rules. Tlie iuHucncc of the solvent increases 
with increasing valency of the ion of the solvent salt, which, in the 
case of tor-bivalent salts, leads to an enormous increase of solubility, 
even on the additioji of solvents of very low concentration. When 
both the dissolved and dissolving ions are of higher valency, the 
effect of the sign of the electric charge is very marked, producing 
the highest solubility values when the multivalent ions of solvent 
and solute are of different sign. The reason for the appearance of 
individuality in the .solubility curves is to be sought partly in the 
hydration of the .solvent aild the solute, and partly in the fact 
that in these ions the ma.s.s is not to be regarded as a point, but 
as a particle of varying size bearing a number of electric charges 
of opposite signs, the algebraic sum of whicli gives the valency of 
the ion. It is probable that the size of tlie ion in the present cases 
will have an influence of considerable magnitude. J. F. S. 

Probability of Spontaneous Crystallisation of Supercooled 
Liquids. C. X. tfissnELWooD and Hakold H.\rtley {Phi!. Mag., 
1922, [vi], 43, 78 — 94). — The statistical investigation of the spon- 
taneous crystallisation of supercooled salol, phenol, p-toluidinc, 
and o-nitrophenol leads to the following conclusions : In all these 
cases ciystallisation is provoked by colloidal organic dust particles, 
the activity of which diminishes in general as the result of heating 
or ageing. The effectiveness of the dii.st particles depends on their 
radius. If this is equal to the radius of a small particle of the 
solid which should thermodynamically be in equilibrium with the 
supercooled liquid, then ciystallisation occurs at once. If the radius 
is less than this, the supercooled liquid has an average life depending 
on the discrepancy between the equilibrium radius and the radius 
of the particles prasent. The magnitude.s of these quantities arc 
discussed. The results of crystallisation experiments are given : 
16 sets of 70 tubes of salol were kept at 32-3° in a thermostat and 
the number which had ciystallised at various times noted; similar 
results are recorded for 12 sets of 41 tubes of phenol at 18—25°; 
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g gets of 122 tubes of j3-toluidinc at 33*36 — 17*48'’ and 5 sets of 
130 tubes of o-nitrophenol at 38*72 — 31*1°. J. F. S, 


gtructure of [Hanging] Drops of Mixed Liquid Crystals. 
0 LehkANN (Ann. Physik, 1921, [iv], 66, 323 — 343). — The structure 
of hanging drops of liquid crystals of p'hydroxyphenetole and 
cholesteryl benzoate has been examined between parallel Nicola by 
means of the dichroic effects produced. A number of diagrams and 
descriptions of the structure observed are included in the paper. 


Subinicrons Visible in the Tyndall Cone to the Naked Eye. 

j Tkatjbe and P. Klein {Kolloid Z., 1922, 30, 19 — 20). — When 
30 c.c. of 1/30000 W-lcad nitrate solution are treated with 2 drops 
of N/2'Sodium carbonate solution in a rectangular vessel, stirred, 
and illuminated by a Tyndall cone, it is found that in forty to sixty 
seconds an extremely large number of small particles are visible by 
means of a hand lens. The particles are in violent and irregtilar 
motion. As the time of the existence of these particles increases 
more and more light is reflected from them, so that in about two 
minutes they arc visible to the naked eye at a distance of 2 metres. 
It is held that the paidicle.s are crystals and are vLsible on, account 
of their rotation, wlacli causes an intermittent reflexion of light 
from the crystal faces. The phenomenon is not produced by all 
concentrations of lead nitrate, AViOOOO is too concentrated and 
yj'OOOO is too dilute; the best concentration is that given above. 
The same phenomenon may be observed with \ ei y dilute solutions 
of calcium sulphate, calcium ammonium phosphate, barium sulphate, 
mercurous chloride, and lead chloride. J. F. S. 


Fibrous Structure of Hard Drawn Metal Wires. M. 
Ettisch, N. PoL.\Nyi, and K. Weissenbeko [Z. physikal Chem., 
1921, 99, 332 — 337). — From the A'-ray examination of hard and 
soft wires of copper, tungsten, iron, molybdenum, palladium, 
aluramium, silver, and zinc, it is shown that the crystallite in soft 
■dres is arranged irregularly, whilst in hard wires it is arranged 
regularly. In the case of tJie metals with a .^^pace centred cubic 
lattice (tungsten, iron, molybdenum), it is found tiiat only a single 
lattice jdane lies in the section of the wire, n.amely, the plane (110), 
whilst in the ca.se of the metals with a face centred cubic lattice 
(copper, palladium, and aluminium) two lattice planes lie in the 
section of the wire, namely, the planes (111) and (100). The 
crystallite arrangement in hard wires i.s termed a librous .structure 
because this arrangement was first observed in natural fibres such 
as ramie and silk. J. F. S, 

Molecular Structure of Amorphous Solids. ('. \'. Ram.xn 
(A a/ure, 1922, 109, 138 — 139). — In view of the fact that glass 
e^bits a very strong scattering of light, ita magnitude being of 
the order that might expected if the arrangement of the molecules 
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was irregular, it is assumed that such is the case. If the arrange- 
ment of the molecules approximated to the crystalline state, the 
scattering of light would be merely that due to the thermal move- 
ments of the molecules, and would be much smaller. Careful 
microscopic examination failed to disclose any inclusions, to which 
the effect has previously been ascribed (Strutt, Proc, Poy. Soc,, 
1919, [4], 95, 476). A. A. E, 

Action of Penetrating Radium Radiation on Inorganic 
and Bio-coUoids. III. A. Fernau and Wo. Pauli {Kolloid Z., 
1922,30,6—13; of. A., 191.5, ii, 722; 1917, ii, 189).— A continuation 
of previously published work (he. cit.). In the present paper the 
influence of the radiation from a radium preparation equivalent to 
78-6 mg. of radium on gelatin, albumin, casein, acid albumin, and 
leei-fbir, has been investigated. Of the radiation emitted by the 
radium preparation, only 2o*)o cf the hardest p-radiation and 99% 
of the 7 -radiation came in contact with the colloids. It is shomi 
that the viscosity of a solution of glutin from bone glue at 

35° falls rapidly at first under the influence of the radiation and 
then successively less rapidly, but in the presence of O-lA'-sodium 
chloride the fall in viscosity is much slow'er. The addition of 
(kOliV-hydrochloric acid to 0-5% glutin solution causes at first a 
rapid fall in the viscosity, which becomes les-s rapid as the time 
increases. Under the action of the radiation, the rate of fall of 
the viscosity is still more rapid. The action of the radiation is 
analogous to the action of heat on glutin. Glutin jellies when 
exposed to the radiation liquefy, but the portion nearest the. tube 
containing the radium sets to a solid, opaque mass which sticks tii 
the tube and i.s insoluble in water, although soluble in alkali hydr- 
oxide, The coagulation of serum-albumin, which had been freed 
from globulin, by the radiation is found less rapid in the presence, 
of sodium chloride, the retardation being greater the greater the 
concentration of the salt. The time required for coagulation of 
albumin depends on the concentration of the albumin ; it decrease, s 
at first with increasing’ooncentralion, |>asses through a minimum 
at 0'5 — 1'0% of albumin, and thou increase.s. The action of the 
radiation on solutions of the sodium salts of acid albumin and 
casein is to displace the equilibriuni toward the acid side, that is, 
to decrea.se the concentration of the hydro.xyl ion. Thus an acid 
albuminate, prepared from scrum-albumin, had a hydroxyl-ion 
concentration 1'66 X 1(P“-V ; after subjection to the radiation for 
a week the value was 1'57 X 10"®A’, and after three weeks 3 fi2 X 
10“*W, whilst sodium caseinate solution had the value 8’64 X 10’^ 
which became 1*19 X 10"® after treatment with the radiation for a 
week. A solution of 3 grams of lecithin in 200 grams of water 
exhibited at 25°, under the action of tiie radiation, a gradual fall 
in viscosity, but scarcely any change in the hydrogen-ion concentra- 
tion or in the specific conductivity. Similar results are also found 
with a 0*2% emulsion of cholesterol. The revsults show that 
albumins undergo considerable change under the action of radium 
radiation, this is not the case with lipoid emulsions. J. ^ - 
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Protective CoUoids. XI. Carragheen as a 
Colloid- I. General Colloid-chemical 
^tract of Irish Moss. A. Gc?b,“ J 
iq22,30, 20—31 ; ef, A , 1921 ii — tl "c®™ (noifcwif Z., 
and properti^ of colloidal solutions prcSe“from'’lrisK'^®‘’'’" 
described, Punfied carragheen (30 irainsl is nine A ■ ” 

„ter at the ordinary temperaC^iSd Ld/S 

process is complete, then it is vigoromsly shaken for fi * ciimg 

¥he mucilage is separated by pL^n7thmuX 

other preparations are described; the amount ofdrv cnOni/ ™ 

ktrveen 0 4400 gr,ara and 0-21(JO gram per 100 c c ofmiicOalr 

the ash between 0-0246 and O-OtSo. Uialylis reduee^tr ® 

of ash and removes the tnrbi.lity and the fcul od^ur and raC?he 

degree of dispersion. Carragheen solutimis ,lo not prXSoid 

grotttlis when kept, and it is therefore unnccessarv 

‘gents, Onkeeping. the viscosity of a 

loan approximately constant value of 7-19 in thirty. three daT The 
rate of docreas-c m viscosity ts rapid at first and subseqLnTv much 
slower. Ihe change m vi.scosity with ageine indie-iteQ the k " 
of the mucilage to a more stable .systmn '’Boilinv^^the^m 
reduce, V the viscosity by an amount iWiich increa e ii ''"fk 

of time of boiling. Tliis indicates a olnnce hf th k ® 

stifution of the mucilage, hut after liltradon no hmh“rcha'’nie 
occurs on prolonged keeping. Heating tlierc-fore may be reeaS 
as a hfLstened agoing and irive.-? ris(> tn « « ■ i . 

The visetmty incrcLs wdb inmLiL c<w.om^e'‘‘ 
uniount of increase is greater the hiiriier the 1 but the 

in the preparation, Electrolyt^ h.av - no . ® employed 

the mucilage, no coagulation or vi.sible ehanee beiwl^ 

ixccpt in the case of sodium hvdrovide where if *‘r°k* 

brown in colour. lncrea.siiig concentrate » ,7^ 

sodium hydro.xide, and sodium eliloride <leoreisei'?i)rv ”''“-i“''^’ 

'' “ ntra»t^: 

CotrjT Su"o1d^:i Tcfra 1 

™ the presence of earragheeV I v I f "'7'* 
varying from dark ip/lfJivli hr. '* i' ha.'^ colours 

%iit, dependiL o r i e .'"■''''■'^''-yellow in transmitted 

i‘ i.s e.-icfc-drngfy s^w! 

aod may be efanoratol dr -7 two months. 

W»k residue St eoLt^r 

"’■Poratioi, in a vaeimrX ? thi the other hand, 

*ti is 1,01 ooiiipieWy revemib b",'' yWd^'' ' “ P“‘® 

'“h water which i, only I . * >'vl<is a sreondary system 
is only stable in dilute .solutions. Colloidal 
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solutions of silver have been prepared in the presence of carragheen 
with a concentration of 17% of silver, but they were not very 
stable. Carragheen itself has a reducing action on silver nitrate 
and produces colloidal silver. This action is not complete, but the 
percentage of reduced silver increases with the dilution of the silver 
nitrate; thus iV/lO-silver nitrate gives 8*98% of reduced silver 
whilst ^/640-silver nitrate gives 68*54% of reduced silver, the 
amount of carragheen being the same in all cases. J. F. g. 

jUltra-violet Spectroscopical Studies on the Antagonistic 
Action of Salts in Organic Colloidal Solution. Tetsut^ro 
Tabokoro {J. Colls Agric. Hokkaido Imp. Univ.^ 1921, 10, 37^9; 
cf. A., 1918, ii, 432). — The effect of different salts on the degree of 
dispersion of organic colloidal solutions (egg-albumin, taka-diastase 
blood-serum, and lettuce juice) was studied by observing the changes 
induced in their absorption spectra in the ultra-violet. Certain 
pairs of salts were shown to have antagoiiistic effects on dispersion. 
Ultramicroscopic observations confirmed the conclusions drawn 
from the spectroscopical observations. G. W. R. 

The Importance of Imbibition for some Biochemical 
Problems. M. Richter-Quittner {Biochem. Z., 1921, 121 
273 — 292). — By means of the Zsigmondy*Haen ultra-filtratiou 
apparatus, the author has examined the influence of electrolytes 
and iion-electrolytcs on the velocity of ultra-filtration of various 
dispersoid systems, for example, sera, for substances which inhibit 
imbibitiou will accelerate filtration. AH potassium salts, heavy 
metal salts, urea, and sugar inhibit, whilst other kations favour 
imbibition. For anions the Hofmeister series holds good. H. K. 

jReversal of Phases in Emulsions and Precipitation of 
Suspensoids by Electrolytes. Siianti Sw.\ruea Bhatxaoar 
{Transi. Faraday Boc., 1921, 16, Appendix, 27 — 31). — A study of 
the reversal of phase in oil-water emulsions in the presence of pure 
soaps by eieetroiytes {cf. T., 1920, 117, 542), and the precipitation 
of arsenic sulphide sols by litlunm chloride (Mukherjee, ./. Amer. 
Cheni. Soc., 1915, 37, 2030). It is show n that the power of ions in 
reversing the phases in oil-water emulsions in the presence of soap 
follows the order : Al’*' Cr"* >Xi‘' > Pb*' > Ba*’ > Sr*' > Ca’*. The 
amount of electrolyte required varies with different soaps but the 
order of the different cIectrolyte.s i-emains the same. The greater 
the dilution, that is, the distance between tlie oil particles iu an 
emulsion, the larger the amount of a multivalent ion required to 
bring about reversal of the phases. Some measurements are given 
of the effect of dilutirg milk on the rate of coagulation by dilute 
sulphuric acid. It is shown that the greater the dilution the larger 
is the concentration of acid required to bring about an immediate 
coagulation. Soaps are regarded as exerting a protective action 
on oil-water emulsions, and it is shown that the protective action 
follows the order: potassium stearate > sodium stearate > sodium 
and potassium oleate>potassium oleate>sodium oleate. 

J. F. S. 
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FeptisRtion and Precipitation. K. G. Chattebj[ and N. R. 
T)hab {Trans. Faraday Soc., 1921, 16, Appendix, 122 — 127). — Silver 
hloridc, silver chromate, calcium silicate, cupric fluoride, and 
Viariuin sulphate when precipitated in the presence of glycerol or 
onceiitrated sucrose solutions are not peptised. The hydroxide 
of iron, nickel, cobalt, thorium, and mercury may be peptised by 
adding ail alkaline hydroxide to the solutions of salts of these metals 
n the presence of glycerol or concentrated sucrose solution. In the 
case of gold or uranium salts, ammonium hydroxide should be used 
natcad of sodium hydroxide. In these cases, peptisation can only 
be brought about if the alkali is added to the mixture of the salt 
and glycerol, but precipitation takes place if the solution of the salt 
is added to the mixture of glycerol and alkali. These results are 
siiuportcd by conductivity measurements. The major portion of 
the hydroxides of aluminium, chromium, lead, mercury, and copper, 
when dissolved in sodium or potassium hydroxide, exists as a colloid, 
whilst sine hydroxide mainly forms a zincoxidc, as shown by con- 
ductivity experiments. Similarly, the hydroxides of aluminium, 
iron and chromium form colloidal solutions in acetic acid, whilst 
zinc' hydroxide forms zinc acetate. The transformation of the 
blue hydroxide of copper to the black variety and that of the blue 
hydroxide of cobalt to the pink form are changes of the same type, 
and arc almost equally effected by different catalysts. The hydr- 
oxides of aluminium, chromium, and zinc respectively arc adsorbed 
by ferric hydroxide when the latter is precipitated in the presence 
otsolutions of the hydroxides of these metals in potassium hydroxide. 

J. F. S. 

A Kinetic Precipitation Measurer. W’o. (Istwald ' and 
F.-V. vox Hahn {Kolloid 1922, 30. 62- -70).— Two new preci- 
pitation jneasiires are descrilx’<l, wliich permit of the precipitation 
process and the peptisation of colloidal solutions l>eing studied 
kinetically. The one instrunient, the two-limbed measurer, is 
based on the principle of level difference in oonjiminicating tubes, 
and the change of this difference due to decrease of density of one 
liquid by the sedinjen Cation of thodisjMT.‘=;c phase contained in it. The 
second apparatus, the single-limbc<l measurer, depends on the rise of 
the seal Ii<tuid column of an enclosed gaseous volume, through change 
ill the density of the seal liquid in consequence of the precipitation 
of the disjxTsc phase which it contains. .A number of cxamj)les of 
the use of these inslrunjcnts in the kinetic measurement of the 
precipitation proce.'sses of typical are given. J. F, S. 

Distribution of certain Drugs between Immiscible Solvents. 

V, 0, Emeky and C. I>. Wkioht (•/. .-Iwcr. *Soc., 1921, 43, 

!323— 23Jlo). — Distribution exp<*rimcnUs between water and chloro- 
f>rni have been carried out with caffeine, antipyrinc and p-acetoxy- 
icetaiiilido. It is shown that the most suitable temperature for the 
extraction of caffeine from water by chloroform is the ordinary 
l^mperatuic, although a change of tem|>eratun' from 12'* to 40* only 
^uces the amount recovered from water by a single extraction 
trom96'3% to 93-2%, The dislributiou is the more favourable to 
VOL. XXII. ii. 8 
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the chloroform the more dilute the aqueous solution. The effect of 
smaE concentrations of sodium hydroxide, sodium acetate, sulphuric 
acid, sodium salicylate, sucrose, alcohol, and citnc acid on the 
distribution of caffeine between water and chloroform has been 
examined at 25°. The presence of sulphuric acid lea^ to a less 
efficient extraction of the caffeine, whilst sodium sahcylate reduces 
the amount extracted from 96% to 20-7%, due in all probability 
to the formation of a molecular compound between caffeme and 
sodium sahcylate. The solubility of caffeine in water, and aqueous 
solutions of sulphuric acid (.V), citric acid (iV), potas^sium bromide 
(N) and (2'Ojy), sodium sahcylate (xV) and (0T..y), sodium benzoate 
(N) and (0-lxV) has been determined at 25''. The solubility in grams 
per 100 c 0 of solvent is 2-071 in water, 3-355 in sulphuric acid, 
6-411 in citric acid, 2-136 and 2-035 respectively in potassium 
bromide, 22-22 and 4-921 respectively in sodium sahcylate, and 
15-27 and 3-422 respectively in sodium benzoate. The solubility 
determinations and cryoscopic measurements of mixtures of caffeme 
with sodium salicylate and sodium benzoate respectively confirm 
the complex salt formation with these salts. Distribution experi- 
ments of caffeine between absolute chloroform and water, A- 
sulphuric acid, xY-potassium bromide, 0-lxV-soium salicylate, and 
O-lA'-sodium benzoate have been made at 25'’. It is .shown that 
potassium bromide has but little effect on^ the partition, whilst 
sodium salicylate reduces the amount of caffeine recovered from the 
water solutions by the greatest amount. The distribution of 
antipyrine shows that there is no tendency to the formation of 
double salts with sodium salicylate, but, on the other hand, there is 
a far greater depression in the percentagi* of antipyrine extracted 
from' A'-suIphurio acid, when compared with that from pure water 
solution, due presumably to difference in basicity. In the case of 
p-acetoxyacetanilidc, somewhat lower distribution ratios are 
obtained than for either caffeine or antipyrine. The solubility of 
/j-acetoxyacetanilide in water at 25'’ is found to be 0-239 gram per 
100 c.o. of water, and in chloroform at the .same temperature 3-230 
grams in 100 c.c, of chloroform. J. F- S. 

Theory of the Liesegang Rings. AIartix H. Iischeu and 
Geokg D. AIcLatjghlin (KoUoid Z., 1922, 30, 13 — ^16). — It is 
shoivn that Liesegang rings are only observed when a liquid phase 
is present ; they may be formed when two dissolved substances, 
which react with one another, are brought together in the presence 
of a third insoluble substance ; the formation of the rings occurs on 
the side of the solution of lower concentration, the rings tend to 
increase in thickness from the commencement of their formation and 
during the growth tend to pass from the originally liquid and amorph- 
ous condition to the solid and crystalline form. Ah .substances 
which give satisfactory Liesegang ring.s arc impermeable toward 
moleculariy dissolved substances, and consequently it would seeffi 
unhkely that after the formation of the first ring a second and third 
ring could be formed. The view is put forward that true semi- 
permeable media are solvated and wlien these become less solvated 
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holes appear through which th« dissolved substance can difiuse and 
so go to form a second ring. J F S 

Thermodynamical Theory of Explosions. I and II. Sir 

J, B. Henmimon and H. R. Hassf; {Proc. Roy. Soc., 1922, fdl 100 
461 — A theoretical [laper in which calculations are made of 
the oiaxinium temperature and pressure of an explosion in a closed 
vessel, also the calculation of the curve of reversible adiabatic 
e,vpansion of the products, and incidentally the ideal indicator 
diagram Ihe calculations are applied to a gun, in which the varia- 
tion with time of the volume of the chamber, of the composition of 
the products, and the temperature and pressure of explosion are 
worked out and the value of the maximum pressure determined 
The maximum temperature obtained with Mark I cordite is 3210° 
and with Ml) cordite 2870°, whilst the maximum pressure of Mark I 
cordite is 8370 atmospheres or 55-1 tona/sq. in. J, F. S 

Equation for the Velocity of Reaction of Hydrogen Peroxide 
and Potassium Permanganate. Ja.v Zawiozki (Roezniki 
Chmp, 19.ii, 1, 135—139), — hrom the measurements of B^yer and 
Villiger (A., 1900 ii, 719) on the course of the reaction between 
hydrogen peroxide and potassium permanganate, the author 
calculates that the time law of this reaction is expressed by the 
differential equation dx ' The velocity 
coefficient k'=kj‘\/a is calculated for —16° and -1-15° and the 
ralues 0-119 and 0-379 respectively are obtained. . Prom these, the 
temperature coefficient of the velocity constant is found to be 
'■^5- J. F. S. 

The Velocity of Reaction in Mixed Solvents II The 
Velocity of Saponification of the Ethyl Esters of some Mono- 
substituted Benzoic Acids. .Ai.bert Eric Cash.more, Hamilto-N 
McCombie, and Harold Archibald Scarborocgh (T., 1922, 121 


Influence of Temperature on the Velocity of Interpene- 
tration of Solids. H. Weiss .md P. Henry (Compt. rend 1922 
174 292-294; cf. .A., 1920, ii. ,-.45; 1921, ii. .551),— From a’ study 
of the_vclocity of solution of .silver aiitimoiiide, .Ag^Sb, in solid silver 
at different temperatures in the case of a silver-, mtimonv alloy 
containing of antimony, it is shown that the veloeitv'is pro'- 
pornonal to the temperature, being expre.sseri by tlie equation 
1- I 1 - 1 ,* T- ^ absolute tem|)eratnre and, in this ea.se 

l'--4-lixl0"i^ and n=l-0324. W. G 

Hydrogenation. A. Skita 
Will t H ’ m 1-43). — III a recent commnnicatipn, 

Ifll, “nd 'Valdsehmidt-lA'itz (.A., 1921, ii, 185) have pointed 
dim, pninmg tile pilatinum eataivst with oxygen 

hydrogenations and have advanced the hVpo- 
I. that a plariniim peroxide or o.xido is intermediately formed. 

obOTvsHnf Tl "ith the author s repeated 

vation that the activity of the catalyst produced in Stu is 

8 * 



•• 208 abstbacts of chemical papers. 


superior to that of the pre-formed agent, since the experimental 
conditions do not guarantee the complete absence of oxygen, 
Comparative experiments with a platinum catalyst produced in 
situ do not show any difference in the rate of hydrogenation of 
pulegone or as-p-xylidinc when every trace of oxygen is excluded 
and when special precautions to this end are not observed; the 
formation of a peroxide as catalyst cannot therefore be assumed 
in these cases. Further, if the platinum catalyst is m reahty j 
peroxide, its oxygen must liberate iodine from potassium iodide, 
and hydrogenation must be impossible in the presence of the salt. 
It is Lind, however, that phenol is reduced smoothly to cyck- 
hexanol at 40° in the presence of potassium iodide. On the other 
hand the addition of potassium iodide completely inhibits the 
reduction of phenol or as-p-xylenol at the atmospheric temperature, 
wherea.s in its absence they are transf ormed readdy into eye a. 
hexanol and 1 : i-dimHhyhyQlohexan-H-ol, b, p. 179 , respectively. 
Reduction occurs quantitatively but slowly if the mixtures arc 
heated at 50°. At the higher temperatme, it appeam, therefore, 
impossible that hydrogenation should depend on the formation 
of a platinum peroxide. It has not yet been elucidated whether 
the failure of the action at the atmospheric temperature is due 
to the inactivation of a platinum peroxide or to poisoning of the 
catalyst. 


The Mechanism of Catalytic Action in the Hydrolysis of 
Fats. E. Brejee and (Mlle) A. Trampler [Helv. Chim. Acta, 

19’t2 5 18 20). — The product obtained by the sulphonation of 

phenvlacetio acid is inferior to hydrochloric or sulphuric acid as a 
catalyst in the hydrolysis of ethyl acetate in homogeneous solution, 
It thus appears that the presence of a common group in catalpt 
and substrate does not co^er any supplementary chemical activity 
on the former. In Twitchell’s and similar catalysts, the activity 
of the sulphonic gronp is diminished by the presence of the aliphatic 
radicle, but this effect is more than compensated by the greater 
mutual solubility caused by the two similar groups. H. W. 


Conclusions from the Spherical Form of the Simplest 
Atom. L. Zehm>er {Phy^ikal. Z., 1022, 23, 53 — 

theoretical paper of a highly speculative character, in which, on 
the basis of a spherical primordial atom, an atomic ether, the 
atoms of which have a mass of about onc-inillionth that of hydrogen, 
elasticity, and gravitational force-s, the author draws a number of 
conclusions respecting the atomic weight of helium, the structure 
of the carbon atom, and the subdivision of organic compounds into 
three classes, aliphatic, aromatic, and carbohydrates. J. F. b. 

A New Model of the Nucleus. JIaximlliax Camillo XEt- 
BURGER {Z. physikal. Chem.f 1921, 99, 454 — 473). Pre\iou5 
speculations (cf. A., 1921, ii, 479) are extended by the consideration 
of wohydrogeu particles, of mass 1. The disintegration 
thorium, uranium, and actinium are considered on the basis of tnis 
hypothesis. 
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gtructure oi the Atomic Nucleus. O. Chwolson {Z. Phyaik, 
jg21, 7, 268 — 284). — A theoretical paper in which an attempt is 
inade to deduce the structure of the atomic nucleus. It is main- 
tained that any hypothesis of the structure of the atomic nucleus 
must conform to the following : (1) the mass of the atomic nucleus 
jg practically the same as that of the atom, (2) the positive charge, 
^ of the nucleus is eN, where — e is the charge of the electron, 
jiid N the atomic number of the corresponding element, (3) the 
atomic weight is roughly M=2Nf (4) in the case of hydrogen 
is not true, and (5) the hypothesis must not be in conflict 
;vith Bohr’s hypothesis. As the basis of the present hypothesis, 
the author assumes that the volume density, 5, of electricity of 
both signs is a constant and that a given charge, E, irrespective 
its sign, has the same volume, v=B(E. From this it is shown 
that the atomic nucleus cannot easily be represented as a sphere 
built up of spherical particles, and the assumption is made that it 
is cylindrical and is built up of disks. This conception is strictly 
la keeping with the relatively lai^e volume of the nucleus in com- 
parison with that of the electron. Ifc is further as.sumed that the 
^itive elementary disk is identical with the helium nucleus and 
the x-particle. The elementary positive disk is termed the penta- 
Ion.” Xegative electricity consists of splierical electrons and 
positive electricity of disk-shaped pcntalon.s. If — e is the charge 
of an electron, e\ the charge of the pentalon is c'=2e; the mass 
of the pentalon is m' —4. The order number of the pentalon 
y' is iN''=A‘ + l, where N is the atomic number of the element. 
The atomic nacleus is a disk or cylinder made up of pentalons, 
between each pair of which is a disk of negative electricity, of 
charge —e, equal to that of an electron. The disk of negative 
electricity is termed a “piezo-electron ” and its order number is 
The atomic nucleus of an element of atomic number 
.V consists of xV— 1 pentalons and 2 piezo-electrons; these 
2.Y— 3 disks form a cylinder which has no interstices. The charge 
of the nucleus is — l)2e— (X— 2)e— AV. Calculating from 

the above, it is shown that the radius of the pentalon is 
where s is the radius of the electron, and the thiekness, D, is 

0- (H)Oo450<s ; the radius of the piezo-elect roll is also GO-Oa*, and the 
thickness is half that of the pentalon. The pentalon has a ma.ss 
which is 7340 times that of the electron. The thickness D[X) of 
the nucleus of an element of atomic nnml>er A' Is Z>{A')--{A ~ 1 )/)-:- 
:y~~-2)Dl2^(3N-~4}J)i2 and the mass, d/'i=:4(A’-l) ^2(A■-2)- 

1- V, The hypothesis is compared with the Bohr hypothesis, and 

iound not to conflict with It. The hydrogen nucleus on the basis 
of the hypothesis is shown to be built up of one pentalon and one 
piezoelectron, both of double thickness and of reduced radii in 
the ratio 1 ; ^2. That is, the hydrogen nucleus is three times as 
thick as the helium nucleus, and has a radius 49*iM and a thickness 
0-00163o,s. J. F. S. 

Attempt [to FindJ a Physical Basis for Atomic Radiation. 
hGEHBCKE {Z. Physik, 1921, 6, 400-^02).— The author imagines 

2 
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the electrons surrounding an atomic nucleus as rings round the 
nucleus and not as ^heres rotating in an orbit round the nucleus 
The ring form of the electron has the same mass, volume, and 
surface as the spherical electron, and is to be regarded as a spacial 
isotope of the spherical electron. If for any reason the ring electron 
changes its diameter, a change in the ether must also occur, and 
this change in the ether gives rise to emission or adsorption- 
emission when the ring reduces its diameter and absorption when 
the diameter increases. The change in the diameter of the ring 
consists in the displacement of the ether over the space between 
the initial and final positions of the ring. The mechanism of this 
process is visualised as follows. An atomic ether, E, the atoms of 
which are arranged in a space lattice, is assumed. The space 
lattice has spherical symmetry in the neighbourhood of a positive 
atomic nucleus. Between the atoms of E, a magnetic ether, M, is 
assumed, which in comparison with E can be regarded as a con- 
tinuum. The atomic ether, E, is the carrier of electric forces and 
is named the electric ether. The magnetic ether can spread out 
in stream lines (magnetic field lines), whilst the electric ether cannot 
spread out in the same way, but may change the shape of its space 
lattice. The sudden change of the space lattice, due to a change 
in diameter of the ring electron, occasions vibrations in the ether 
atoms which are transmitted to neighbouring ether atoms, and 
when the transmission of the vibration extends outside the ring 
emission of radiation results. Absorption results when incoming 
vibrations increase the kinetic energy of the ring electron, that is, 
increase its velocity and so increase its diameter. It is therefore 
not the ring electron which makes the spring at each energy step, 
but the E ether which is displaced by the thickness of a ring electron. 
The generator of light and Bbntgen radiation in the material atom 
is, therefore, not a vibrating electron, but the whole system of ether 
atoms between two radii, R and r, swinging in a peitdulum-like 
manner. The frequency, v, of the vibrations of the ether atoms is 
given by the ether between the radii R and r, and is proportional 
to the thickness and inversely proportional to the square of the 
length, that is, v ^ R~rjRr=\jr~ljR. J. F. S. 

Condition of Motion of Molecules in Space. J. Boeseken, 
Chb. VAX Loon, Derx, and P. Hermans {Proc. K. Akad. WeUAXBch.. 
Amsterdam, 1922, 24, 198—204). — A theoretical paper in which it 
is shown that atoms which are not directly bound to one another 
exercise a mutual action on other atoms in the same molecule, 
Saturated non-cyclic molecules execute, among others, movements 
in which the parts of the molecule revolve in opposite directions, 
or with difierent velocities round the single bonds as axes. In the 
case of non-uniformly loaded molecules, that is, practically all 
molecules except those of hydrogen, nitrogen, oxygen, ethane, 
hexachloroethane, and similar molecules, the movements are 
irregular, because the most stable position of the atoms will be 
passed most frequently. In the saturated cyclic molecules with 
six or seven atoms, the ring-forming atoms are not fixed in one 
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nlane, but lie in a curved surface which travels through space in 
^adulatory movements; the atoms in this surface are under no 
tension. J. F. S. 

transition Elements and the Octet Theory ; A New 
Arrangement ol the Rare Earth Elements in the Periodic 
Classification. R, G. W. No*iiBisH {Chem. News, 1922, 124, 
22).^ — A theoretical paper in which the author considers the 
fourth postulate of Langmuir’s octet hypothesis from the point 
of view of valency and colour of the ions produced in solutions of 
salts of the metals. A new arrangement of the periodic system 
is drawn up, which has as its basis that the transition elements 
and the rare earth metals have a variable electronic structure as 
far as the outermost shell of electrons is concerned. It is shown 
that the elements which yield coloured kations can all be grouped 
together in a rectangle which extends from groups 4A to 1J5 and 
from series IV to VI. These elements are assumed to possess the 
variable electronic structure. The rare earth metals which give 
coloured kations are sharply cut off from those which give colour- 
less kations by this rectangle. The existing data concerning the 
characteristic infra-red frequency, the latent heat of vaporisation, 
the compressibility, and the magnetic susceptibility are tabulated 
with the periodic arrangement, and it is shown that these properties 
maintain a more or less high value inside the rectangle but fall off 
sharply on either aide of it. The elements inside the rectangle 
(e.’ccliiing copper, silver, gold, and zirconium) are paramagnetic, 
whOst to the right of the rectangle all the elements except tin, 
which is feebly paramagnetic, are diamagnetic and those to the 
left of the rectangle are either feebly paramagnetic or diamagnetic. 
It appears that the magnetic susceptibility and colour are de- 
pendent on the presence of an incomplete subsidiary ring in the 
atom. J. F. S. 

Hadii of the Alkali Metals and the Alkali Metal Ions. 
Richard Lorenz {Z. Physik, 1921, 6, 271 — 275). — A theoretical 
paper in which the author has discussed the values previously 
obtained for the atomic radii (A., 1921, ii, 191) and the space filling 
of the atoms concerned. A new table of the atomic radii, ionic 
radii, and the space filling of the alkali metals and alkali metal 
ioii.s has been drawn up which is based <m the present discussion 
and recent work of other investigators. J. F. S. 

A Lecture Experiment for Demonstrating the Dependence 
of the Antiseptic Action ol Mercury Compounds on the 
Degree of Ionisation. G. Joachimoolv [Bxochem. Z., 1921, 
121, 259 — 261). — The fermentation of dextrose by yeast with the 
visible production of carbon dioxide in fermentation tubes affords 
» means of demonstrating the antiseptic influence of mercuric ions. 
Addition of mercuric chloride inhibits fermentation completely, 
m repression of the ionisation by addition of sodium chloride 
^ves a moderate evolution of carbon dioxide. Merrnric cyanide 
practically no inliibiting influence. H. K. 
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Inorganic Chemistry. 


The Steric Formula of the^Mo^ciU^of 

PIOCAED {Hdv. Chim. ’ grties of water if it is assumed that 
to explain certain phya ^ p P . g(,arges of the molecule dors 
the centre of charges. This asymmetry 

not coincide with that o • in the distances of 

of the charges might atom or by such a dis- 

the two hydrogen atom , ^ valencies uniting them 

position of the hydrogen angle other than 180”. 

to the oxygen atom ■ , fg^your of the first supposition. 

There is^ however Olathe other hand, shows that 

A consideration . valency of oxygon is three, and that the 

in them the co-ordma , , ^ ulaceii in the centre of an cqni- 

oxygen valencies directed towards the apexes and 

lateral triangk ^th ,e of 120°. An explan, 

therefore inclined to o „i,servation that only those carbon- 

ation is thus given ® which the total inimber 

oxygen lieterocycb example, if the valencies of 

of atoms IS <'''® ' A .qqo .,g. ^dth one another and those of 

carbon form an angle of deviation in a cyclic system 

o.xygen an angle of 120 the^mean 

vted ^a"ceu1n which the anode and cathode are separate, by a 

to the catholyte chamber. The current used 

the E.M.F. 3-0-6-.5 volts. It was ‘oq 6,°/ hSO,. 

the concentration of acid in the anolyte ®ha’iiber to 99 6 d /„ .s^ 

The porous cylinder used underwent considerable^disi ^g 
the process. [See further J. Soc. Chem. IniL, U— , 1 'jj h.R. 

Preparation of SUicic Acid and Tungsten Hydroxide Sok 
by mLis of HUdebrand Cells. M. Kroger 
30, 16 18). — By the electrolysis of a 1-5% solution of sodi 
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between a mercury cathode and a platinum anode in a Hildebrand 
cell sols of silicic acid are obtained which do not gelatinise until 
they have been kept for four weeks. A 6% solution gelatinises 
as soon as the solution becomes neutral. The electrolysis is started 
^•ith a current of 0*55 ampere, but this steadily falls as the process 
proceeds, and in ninety minutes has reached the value 0-12 ampere. 
\fter one hundred and ten minutes’ electrolysis, the solution has a 
neutral reaction toward litmus. In tlie case of the 6% solution, 
the gelatinisation proceed.^ so rapidly that the waves occasioned 
by stirring are often reproduced in the gel, which is usually as 
clear as glass. Electrolysis of a 30% solution of water glass causes 
silica to separate on the anode. Electrolysis of a 2% solution of 
sodium tungstate, using the apparatus named above with a silver 
anode, rapidly produces the hydrosol of tungsten liydroxide. The 
removal of alkali may lie hastened by the caiitiou.s addition from 
time to time of a little liydrochloric acid, but in no circumstances 
may the neutral point be passed. Should the solution become 
acid, blue tungsten compounds are produced. The tungsten 
liydroxide hydrosols are clear and transparent, but of a deep brown 
colour, which in dilute solutions U yellowish-brown. Tliey are 
coagulated by potassivun chloride to form a black powder wliicli 
resembles the lower oxides of tungsten. J. F. S. 

Influence of Tungstic Acid on the Gelatinisation of Silicic 
Acid in Concentrated Hydrochloric Acid Solutions. M. 

KrOclr {KoUoid Z., 1922, 30, 18 — 10). — The time ivquired for 
the gelatinisation of silieie aeid in tlie presence of tungstic acid by 
hydrochloric acid has hvon invo.stigated. The solution consisted 
incach case of 7 e.e. of a solution of sodium silicate containing 
of silica, to w hich liad been add<*d volumes of a solution of 

lodiimi tungstate varying from O-o c.c. to l.*i c.e., the total volume 
III each case being made up to 22 e.e. Xine c.c. of 9-77,Y-hydro- 
:hlori(! acid wctc {iddcd in each case and tlu* time required for 
complete gclatini.<atii*n was note<l. Tlie time-tungstic acid con- 
centration curve pas.ses through a iiiinimuin at ] c.c. of tung.stic 
acid and a nia.ximuin a( 2-o c.c. of tungstic acid and then falls 
^ontinuuu.sly. j, jr. 

Frequency of the Electrons in the Neon Atom. L.\i*rkxck 
St. 0. Broucu.atx {P/iil. Marj., 1922, |vi], 43, 339— 344).— A 
mathematical paper in which the fnMjuency, angular velocity, 
and linear velocity' of the electrons in the neon atom have been 
calc'ulated on the a.ssumptiuii that the electrons do not radiate 
energy under norma! conditioji.'v. Tin* following numerical results 
are recorded : Fn'quency of the electrons about the axis A'.Y', 
10^® ; fre({uency about and ZZ', I -CM) x 19^® : 

3npilar velocity about XX\ o>3-“-4'.58 x 10^® rad. 'sec. ; angular 
T^ocity about 1 } ' and ZZ', «i>' “(>*28 x U)'® rad. /sec. ; instantaneou.s 
mcar velocity of the outer electrons about A’A*', r3---2-98x 10® 
h'U'ur velocity of the outer electrons about 
, ’ ^^'~4 08 < 10® cm. /sec. : instantaneous linear velooitv 

Cline inner electrons about KV' and ZZ’ 3-83x10® cm. see. 
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“.H. — 1.™ .1?. sisi;; 

according to the equation ffl.= i»«(' ^ > J. F. S. 

of Ught. Alkali Haloids. I. Ralph W. G. 

Crystal Structures of the ^ ^^21, 11, 429—434).- 

Wyckopf {J. nine structure of the alkali haloids 

From data as to the pi,g „„d on the assumption that 

obtained from /Jj^.^leciiles, it is held by the author 

the unit cell oossible arrangements of the molecules 

that there rhe sodium chloride arrangement 

within the unit cell, n y’ rphe geometrical considerations 

and the zinc sulphide arjgen,ent.^J he 

involved and ^ i given elsewhere (Wyckoff and 

tion effects to be j | ^ accord of the normal decline 

Posnjak, following abstract) A c'<w« reflecting planes 

of intensity of reflection nth sp^mg similar erVstals 

as observed in experiments mi proportional to the 

is obtained V ® of the sim^^ square. Experi. 

2-3.') power of the spa g intensity for a few of the principal 
mental determinations nuth the intensities calculated 

lines of the spectrum w ^ P groupings above mentioned. 

with alternative assumption of the two g^ g 

The results iodide, potesluiu 

IroS "potassium cesium 

2,- “if W "'rSi™ .“mmVlI.; 

“ 

that commonly assumed for fluorspar, ui which the g™ P 

occupy the positions of the calcium in ‘::il 

mtT oTniiim th<^ positions of the Hviornie. llie i ^ r- v> i 

has^^side^ 9-843xl0-» cm. The only a.ssi..nption 

not required in the ordinary determiuation of the^ 

X-rays from a reflection spectrum is that the “cg® 

of the ammonium radicle are exactly alike, '"th t 
that in attempting to place the chlorine atoms -aliich is 

was assumed that atoms scatter X-rays in an j 

roughly proportional to their atomic numbers and that i 
arrfngLient of atoms the intensities of reflection follow q;-^ 
tatively the order of l/(A®+/.-^+<^)- ' , 

Revision of the Atomic Weight of Glucinum. 

Glucinum Chloride. O. Homus(H.miu and and 

{Ber., 1922, 55, [B], 4— 12).— The ratios BeUg • S 
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BeCi 2 ■ 2AgCl have been determined in the same manner as used 
previously in the determination of the atomic weight of bismuth 
(Honigsehmid and Birckenbach, A.. 1921, ii, 646). As mean result 
of all analyses, the value Gl=:9*018 is adopted, this figure being 
about 1 % lower than that assigned by the International Commission. 

Technical gluoinum carbonate is converted into the basic acetate 
and purified from iron compounds by repeated crystallisation from 
placial acetic acid. The purified acetate is sublimed and converted 
fnto the nitrate. The solution of the latter in water is treated 
\vith an excess of ammonium carbonate and filtered from any 
iiiidissolvcd aluminium compounds ; the glucinum carbonate is 
subsequently precipitated by boiling the filtrate, and is finally 
converted into the oxide by calcination in a platinum dish in an 
electrically heated furnace. The pure oxide i.s transformed into 
the chloride by ignition with carbon in a current of chlorine. The 
apparatus used is identical with that described previously (Uk. cit.). 
Great caution is needed in the quantitative decomjX)sition of 
glucinum chloride, by water. 

Glucinum chloride lias df l-HOOo. H. W. 

Inorganic Luminescence Phenomena. TV. Preparation 
of Pure Magmesirun Sulphide and its Phosphorescence, 
a. Phosphorescent Magnesium Sulphides. Erich Tiede 
and Fhieurich Richter (Ber., 1922, 55, fB], 69— 74).— The 
specimens of magnesium .sulphide dc.scribed previously (A., 1916, 
ii, 619) were not sufficiently pure to allow definite conclusions to 
be drawn with respect to the capacity of (lie substance to pho.s- 
phorcscc. Pure magnesium sulphide has now been prepared by 
the ignition of magnesium oxide or. preferably, of anhydrous 
magnesium sulphate in a current of nitrogi n laden with carbon 
diaiilphide vapour. The coinpoiind i.s not phosjihorcscent, but 
lifccmes so by suitable ailditions of inanganese, bi.sinnth, or anti- 
mony, the optimal amount of metal for 1 gram of sulphide being 
O'Ml-- 0 002 gram of manganese as sulphate or ebloride, 0-0024 
gram of hismuth as the ba.sic nitrate, and 0 (Xil3 gram of antimony 
a,s pota.ssium antimoin l tartrate. The main band of emis.sion of 
Iihosi)horc.scent light iji (he case of magnesium .sulphide containing 
manganese lies in the red, approxiinatelv betiveen 615 and 765 
with a maximum at 720 /ifi. The intensity at the atmospheric 
temperature for metal content from 0-(HK>2:i ' 0-004 gram i.s almost 
eonstant and not markedly dependent on wide variations of tem- 
pcratuiv and duration of ignition. The duration of the phos- 
phorescoiico is small. Magne.sium sulplihle eontaining hisnuith 
esnihits an inten.-ely bine pbospbore.seenoe wbioli is excited bv 
iiai-’light or arc or merenry-vapoiir light. The band lie.s betwre'n 
oil and ;w0 /j.a with a maximum at 465 /■;<, .Specimens of mag- 
iPSium sulphide eontaining antimony have a dolirato, yellmv colour 
V intrmsely yellowish-green phosphiiresceiioe after 

Irll^i 'Ixvfight or are or uuTrurv-va()our light, or, particn- 
inrl nil? 1" eathorle rays. 'I'he hand lies betw>H-n 57U 

“tuti/ip with a maximum at 545 /ig, H. W. 

8 ** 
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Lead in the Uranium Minerals oi Madagascar. Mi;(]RE<r 

{Compt. rend., 1922, 174, 172 — 173). — The industrial treatment of 
several tons of betafite from Madagascar resulted in the isolation 
of lead to the extent of 0-6% of the mineral treated. The mineral 
being perfectly crystalline and practically free from impurities, the 
lead apparently occurs in the same chemical form as the uranium 
and is a disintegration product of uranium. The radioactivity of 
this lead has increased regularly for six months. W q 

Abnormal Crystallisation of Lead Azide by Protective 
Colloids. A. G. Lowndes (Trans. Faraday Soc., 1921, 10 
Appendix, 128 — 129). — Lead azide when formed in large crystals 
is liable to explode and is therefore not entirely suitable for 
detonators. It is generally held that the explosions are caused bv 
the fracture of large crystals. It is shown in preparing lead azide 
that if instead of running sodium azide and lead acetate solutions 
into W'ater the solutions are run into a 0-o% solution of gelatin or 
dextrin small crystals which are not liable to fracture are pro. 
duced. I’he presence of ferric chloride also causes the formation 
of small crystals, but these are useless for the filling of detonators 
A number of photomicrographs of lead azide prepared by the 
various methods are included in the paper. J, p, 

Preparation of Catalytic Copper. Jean Piccard {Hdr. 
Ckim. Acta, 1922, 5, 147 — 148), — The following modified method 
(of, Piccard and Larsen, A., 1917, i, 644) yields catalytic copper 
which is superior in its activity to Kahibaura’s "copper-bronze” 
or " iiaturkupfer C.” 

Granulated zinc (COO grams) is mixed with finely.powdered 
potassium dichromate (190 grams) or, preferably, with an equal 
weight of hydrated sodium dichromate, in a three-litre flask and 
concentrated hydrochloric acid (1300 c.e.) is added within five 
to ten minutes. A vigorous action ensues which leads to the forma- 
tion of a clear, blue solution. The latter is filtered through glass 
wool into a flask filled with carbon dioxide, a current of the gas 
being passed over the filter during tl>c process. The solution is 
treated with brisk agitation with copper sulphate (120 grams) 
dissolved in ice-cold water (700 c.c.). Kcduction is instantaneon.o 
The precipitated copper is washed five times by decantation aith 
water, then filtered, and washed successively with ordinary and 
absolute alcohol and benzene. If the product is to be dried, thr 
final washing should be effected with benzene containing a littio 
vaselin. After desiccation in a vacuum, the copper is relatively 
stable towards air, but is preferably preserved in evacuated sealed 
tubes. It may also be stored as a paste beneath alcohol. H. W. 

Colloidal Copper Hydroxide. C. Paal and Hermann Sievsr 
(Kolloid Z., 1922, 30, 1 — 5). — The preparation of solid colloidal 
copper hydroxide is described. To .70 c.c. of 2% sodium prot- 
aibinate solution, which acts as protective colloid, 20 c.c. of ■ 
sodium hydroxide and 20 c.c, of 1% copper sulphate solution are 
added alternately in small quantities at a time. A light bine 
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turbid sol is produced which is dialysed for four days, treated 
u'ith drops of A^-sodium hydroxide, and evaporated to dryness 
at 60° in a vacuum. A blackish-blue, brittle substance is obtained 
in the form of lamellsE which dissolve in water to form the original 
sol. The solid coUoid contains 14*02% of copper and 1*34% of 
sodium. By using sodium lysalbinate as protective colloid and 
varying the quantities of the other reagents, solid colloids, similar 
in appearance and properties to the above but varying in com- 
position, may be obtained. The colloid richest in copper contains 
35 ' 47 % of copper and 5*31% of sodium. If solution.s of the sols 
are heated for some time on a water-bath black lamellm are deposited 
ffhich dissolve in water to give a dark brown, turbid hydrosol. 
This does not change in colour when treated with 4A’-ammonia 
solution, even after keeping for four days. Tlio product is regarded 
as colloidal cupric oxide, and has been obtained containing 28-58% 
of copper and 4-37% of sodium. j, jr g 


The Peroxidic Compounds of Copper. (Mlss) Joan 
.iLDBiDOE and Malcolm Percival ArPLEBEv (T., 1922 121 238— 
243). 


Reduction of Solutions of Ferric Salts with Mercury. 
LeRov W. -McCav and William T. Ander-SOx, jun. (J. Amer. 
ChpfH. 1921, 43, 23i2 — 2.3/8). — A^eutral and acid solutions of 
ferric chloride arc completely and rapidly reduced -when shaken 
\rith a little mercury. In the case of ferric sulphate, the reduction 
proceeds to an equilibrium which at 20° lies at about 53“; of ferrous 
iron, but if a little free hydrochloric acid or sodium' chloride is 
added the reduction becomes complete. Under similar conditions, 
solutions of titanic acid are not reduced. If the mercurous salt 
is filtered off, the ferrous iron in the solution may be estimated by 
titration with either potas.sium permanganate or dichromatc*. 
Experiments on the e.stimation of iron in ferric alum and other 
lerric compounds show that thi.s constitule.s a rapid, accurate, and 
roatenient method. Solutions r*f pota.s.sium ferric vanidc, potassium 
chromate, ammonium molybdate, sodium vanadate, and potassium 
antimonate when acidified with hydrochloric aeid are all reduced 
when shaken with mercury. J F S 


Strengths of Cobaltammiue Bases and Werner’s Theory 
of Bases. AnTtrUR B. Lamb and Victor Yxgve (,/. Amer. Chem. 
hoc., 1921, 2352 — 2366). — The relative strengths of the following 

cobaltammiue bases : hexammiiiecnbaltic dihroinide dihvdroxirle, 
nexamminecobaltic hydroxide, aquopentammiiieeobaltie hydroxide 
oiaquotetrariiminecobaltic hydroxide, triethylcnediaminccobaltic 
.'■oro.xide, niaquodiethyicnediainineeobaltic hydroxide, carbonato- 
etramrainecobaltiehydro.xide. I : 2-dinitrotetrammineeobaltic hydr- 
!’ ! ■‘’-“'",“.TOf<^t''amminceobaItic hydroxide, and dinitroaquo- 
the hycjroxide have been determined by measuring 

aiiH over a range of concentrations at 25° 

JS conductivitie.s at zero concentration, 

‘ated from conductivity measurements of salts derived 

S»*— 2 
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from these bases. The determinations show that these bases are 
very strong, some of them being as highly ionised as potassium 
hydroxide; the replacement of ammonia by ethylenediamine has 
no effect on the strength of the base. The replacement of ammonia 
by water molecules produces a marked and progressive decrease 
in the strength; the substitution of acid-groups has no marked 
efieot on the strength, the electrostatic effect of a decrease in 
valency probably counteracting tfie chemical effect of the acid 
radicle ; the stronger acid radicle produces the weaker base. There 
is no marked difference in the ionisation of the successive hydroxyl 
groups in hexamminecobalt hydroxide. Tlie improbability of 
the ^stinctive features of Werner’s theory of bases is pointed 
out, and a more probable interpretation suggested. Equations 
have been derived, giving an important correction of the con- 
ductivity of solutions of bases for the conductivity of the carbon 
dioxide dissolved in the water. These equations have been applied 
in the present work. J, F. S. 

Sob-salts of Bismuth. Henry Georoe Denham (*7. ^ 7 ner. 
Chem. Soc., 1921, 43, 2367 — 2371). — Making use of the method 
and apparatus formerly employed in the preparation of the sub- 
salts of lead (T., 1917, *111, 29; 1918, 113, 249; 1919, 115, 109), 
the author has prepared sub-salts of bismuth from bismuth sub- 
oxide. The products obtained are a sub-oxyiodide,. 2Bil2,3BiO, 
the sub-iodide, BiL, and bismuth dimethyl. The sub-oxyic^idt is 
a non-volatile, brick-red substance which i.s stable in dry air; it 
commences to decompose at A saturated solution gives a 

faint darkening with hydrogen sulphide and a faint turbidity with 
silver nitrate. It is decomposed into the metal and a soluble 
tervalent bismuth salt by sulphuric, hydrochloric, and acetic acids. 
It is insoluble in alcohol and in aqueous potassium iodide solutions, 
and reduces acid solutions of potassium permanganate. Bismuth 
sub-iodide is a volatile substance which crystallises in red, ortho- 
rhombic needles. In aqueous solution, it gives stronger reactions 
for bismuth and iodine than the oxyiodide ; it dissolves freely in 
potassium iodide solution, giving solutions of the colour of di- 
chromate solutions. It S[X‘edily reduces aqueous solutions of iodine 
and acid permanganate, and is decomposed at into bismuth 
tri-iodide and metallic bismuth. I'he distillate of excess iiiuthyl 
iodide from the preparation of the above compounds was yellow 
in colour, but on exposure to air it became colourless, and a white 
solid which turned yellow on keeping separated. This white 
compound is probably bismulh dimethyl, and is insoluble in alcohol; 
it is a strong reducing agent, and o!i oxidation is converted into 
bismuth dimethoxide, BifOCHg).,. J. F. S. 
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Hlneralogieal Chemistry. 


Chemical Aspects o£ Volcauism with a Collection of the 

Franklin Inst., 

\9i'2, 193, -9 80).— The author has collected and tabulated all 

pulilislicd analyses of volcanic j»a.ses of any imj)ortance for the 
purpose primarily of deteriuining whether any relation exists 
(letneen the compo.sition of the gases and the temperature at 
uhich they issue from the ground. I'he analyse.s are made the 
liisi.s of a critical inquiry into the nature of the original gases and 
into the extent to which they have become contaminated with 
atmospheric ga.ses and water. Consideration of the ga.ses contained 
ill igneous rocks lead.s to the conclusion that these are the source 
(if the original volcanic gases, of which the ino.st important is 
ivater. The original ga.ses are probably clianged in composition 
by the time they reach the point of collection ; in some cases they 
prubablv lose a portion of the strong aeid gases by interaction (if 
these with metallic oxides; in mo.st cases they become diluted with 
.steam from surface wateis and by atnio.spheric gases. In some 
volcanic ga.ses the relatioii.s between the inert ga.ses, argon and 
nitrogen, point to an atmospheric origin for these constituents- 
in others, they must either be of <U*ep-scate(l origin or their originai 
itiMoapheric relation has been changed by selective .solubility in 
the magma. The composition of the original gase,s may also be 
changed byiiiteraction with mineral substances, by surface oxidation 
or by the shifting of chemical equilibrium due to change of tern-’ 
perature. Such equilibria a.s the follouing may he affected ■ 
ro,-|-H, H,0+C0; 3S3+4H,0 4H,S^2.S0, h1s+ 

2H,0 ^ 3H,+S() ; 2H,S 2H^,4-.S. These and other rtt 
tions are discussed from the thermal point of view. A more cr 
less abrupt evolution of gas from the magma may occur during 
crystallisation. Energy derived from shifting chemical equilibria 
may have a considerable influence in prolonging the life of an 
eruption, but not in initiating volcanic activity. Surface coml us- 
tion IS sometimes an important factor in keeping up the tern 
perature Secondary e.xplosions of great violence are undoubtedly 
poduced by the access of surface water to hot volcanic eiecta 
ftimary explosions are probably the result of pressure from mag- 
matic gase.s, not the result of chemical action. E. H. R. 

in Cornetite. Alfred Scroep [Min. Mag., 
fiL fi’ Cornetite from the original locality, Star 

ii ’“‘P® Katenga, Belgian Congo (A., 1920, fi, 441), 

intunate y mixed with black specks of heterogenite 

obalt wh m>R<’ral shows no 

thl with mercury thiocyanate. It 

i»*forSern ^ i"'*. cometite from Bwana Mkubwa 

‘“.Northern Rhodesia (A., 1921, ii, 701), I, j g 
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Chemical Investigation of Japanese Minerals containing 
Rarer Elements. II. Analysis o! Columbite and Monaaite 
of Ishikawa, Iwaki Province. YOji Shibata and Kewm 
Kimura (J. Chem. Soe. Japan, 1921,42, 957—964; cf, A., 1921, ii 
269). — Columbite {d 5-59) from Ishikawa, Iwaki Province, gave ok 
analysis; 

Nb,Oj,Ta.O^. SnOj. AIjO,. MnO. FeO. H,0. Total. 

73-94' 0-33 0-38 3-50 16-99 0-90 100-13 

with traces of SiOj, TiOj, WO,, and CaO. The amount of Ta„0. 
was about 10%. The ratio (Fe,Mn)0 ; (Nb.TaljOj^l ; 1-03. “ 

Monazite (d .5T7) from the same locality gave on analysis : 

P.O,. SiO,. 00.. TliO,, .41.0.. PcjO,. C«.0.. (U.SJl.O,. oto. y,0,.et«. 0»O, MgO. B,0. lotji 

27-52 2-98 0'« IIVS O'SI) 0-86 2f03 31-27 3-53 0-52 0-27 0-56 IBO'C# 

Various samples differed; some contained traces of ZrOj, XiO, 
and Sn 02 , whilst others did not contain UO 3 , and the quantities 
of ThOj and SiOj were very irregular. On spectroscopic examin- 
ation, lines of praseodymium, gadolinium, dysprosium, erbium 
ytterbium, holmium, and terbium were observed, K, K ' 

Density, Refractivity, and Composition Relations of some 
Natural Glasses. C. E. Tilley (-Via. Mag., 1922, 19 , 275— 
294). — The natural glasses fall into two groups : (o) tektites, in- 
cluding moldavites and australitcs, which are perhaps of meteoric 
origin, and ( 6 ) volcanic glasses, including rhyolitic, traohytic, and 
basaltic obsidians. The refractive index and density were deter- 
mined for a number of these, and their specific refractivity 
(r„=(?i— l)/<f) compared with that of artificial glasses of definite 
composition (silica, felspars, and CaSiOj-JIgSiO,). When plotted 
on graphs, the different glasses fall in well-defined areas according 
to their composition. Values for the specific refractivity of various 
rock-constituents in a state of glass are calculated. An analysis is 
given of taohylyte forming the selvage of a basic andesite at Kil- 
donan, Eigg, Western Isle-s of Scotland. .4n estimation of -s-ater 
in the pitchstone of Newry, Ireland, gave. 7-04%. The presence 
of water has a marked inHuence on the specific refractivity, as 
shown in the case of analysed rhyolite-obsidians from the Island ol 
Lipari. L. J. S. 

Augite from Hawaii. Henry S. IYashixgton and H. E, 
MERwm {Amer. J. Sci., 1922, [v], 3, 1 17— 122).-- Loose, jet-biack 
crystals of augite from the volcano of Haleakala on the island of 
Maui, were powdered and pure material .separated by heavy solu- 
tions and the electromagnet, d 3-358. In thin .sections the material 
is pale grey with a darker surface film ; extinction-angle 47“ (red) 
to 49“ (blue), a 1-700, p 1-706, y 1-724. An analysis of the powder 
dried at 110 ° gave : 

SiO,. TiO,. AljO,. Ct,0„ Fe,0,. P40. MnO. CaO. MsO. K»,0. K,0. Kfi. 

47-70 1-89 6-82 0-23 3-3« 4-43 0-16 21-36 13-34 0-65 0-03 0-15 lOOlI 
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lachermak’s (A., 1921, ii, 121), Boeke’s (A., 1914, ii, 283) and 
Zambonini’s (1914) views as to the constitution of aluminous augites 
are criticised , ^ And the alumina and excess of ferric oxide are 
regarded as bemg in solid solution in the pyroxene constituents 
(diopside-hedenbergite, aomite-jadeite, and ohnoenstatite). The 
present analysis is interpreted as CaMgSUO,, 69-12; CaFeSLO 
15-13; NaFeSijOg, 6-08; MgSiO,, 1-90; FeSiO,, 0-40; (A1 Fe)!^ 
g.65%. Assuming, mth Zambonini, that the alumina is present 
as spinel (12-23 /o), there remains a residue of silica (4-20%) and 
CaSA (6-61 /o). L J. S 


Analytical Chemistry, 


A Microvolumenometer. A. Bolland (iiocznijti CAeniii 1921 
1, 147-156),— A volumenometer is described which consist of a 
fMok-wallcd capillary tube which is closed at its lower end ; the 
tube is 50 mm. long and has a capacity of 0-02 c.c., it is aocuratelv 
graduated into forty divisions each corresponding with 0-0005 c c 
and widens at the top into the shape of a test-tube 40 mm long 
The method of weighing, filling, and emptying the apparatus 
described. It is shown that it may be used for quantitative micro- 
analysis by measuring the volume of precipitates after centrifuging 

J. F.%. 

1921, 62. 767— 768) — A pipette which wiU deUver 20 drops of 
water per gram should have an orifice 3 mm. in diameter (external 
measurement) ; such a pipette can be made by drawing out a, 
gl^$ tube at one end and passing tliis narrow portion as far as it 
™ go through a 3 nmi. hole driUed in a brass plate The tube is 
then cut exactly at the surface of the plate. \V. P S 

l^tractioa Funnel. H. Wolpfbam (CAcm. Zig., 1922 
46, 93).-A very simple apparatus to replace a Soxhlet extractor 
consiste of a cylintocal part somewhat w-ider than the e.xtraction 
thimble to be employed, narrow iiig below to an outlet tube in the 

“uin prevents the thimble from 

• osing up the way into the outlet tube, and three or four indent- 
side.s of the glass cylinder prevent the thimble from 
.eaning over agamst the side of the glass. G. F. M. 

Imunt Method of Colorimetry. Herbert E. 

’ 469-478).— For the purpose of 

to measurements for colour specification, 

totsists ^ designed a method of colour measurement, which 
^ the spwtrophotometry of adjacent patches 
spectrum, each patch of a width fixed by the hue scale, and 
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narrow enough so that there is no colour difEerence in the spectre, 
photometer field at each setting. The number of patches is deter, 
mined by the kind of colour and the degree of accuracy required. 
An instrument is described by which the measurements can be 
made and in which any colour may be reproduced for comparison, 

J- F. 8. 

The Salt Error of Coloured Indicators. I. M. Kolthopj 
(Sec. (rat), chim., 1922, 41, 54--67 ; cf. Sorensen A., 1^)9, i, 861; 

1910 i H7) The cornjetions that should he made tor the presence 

of solutions of sodium chloride and potassium chloride of eonccn. 
tratioiis ranging from dccinormal to normal liave been determined 
for a large number of indicators. The results are discussed in detail 
for each indicator and a table sunnnansing the chief results is 
appended, together with imtc.s as to the suitability of the different 
indicators for various conditions. H. -1. E. 

The Colorimetric Estimation of Hydrogen-ion Concen- 
tration without BuSer Solutions. I. .M. Kolthokk {Pharm. 
Weekblad; 1922, 59, 104— 118).— Hydrogen-ion concentration may 
be estimated by comparing the colour given with staiiiUird indi. 
cators with the colours given by iui.\turcs of coloured salts in specified 
proportions. For many indicators, suitable comparison .solutions 
may be made by mixing a solution of 11’262 grams FoClj.fiH^O in 
2r>0 c.c. of 1% hydrochloric acid solution with a solution of 18’2 grams 
of crystallised cobalt nitrate in 2a0 c.c. of liydrochloric aeitl 
solution ; both these soluuons may he employed after long keeping. 
Mixtures of these salt solutions in various proportions given in the 
tables show the same tints as the following : Neutral-red in solutions 
with range from 7-0 to S'O; mcthyl-oraMgc, range S'Oo -4-60; 
tropmoliri-OO, range 1 •«()— 3-tXi ; methyl-rod r>-2— 6-0, For solutions 
having p,i between 4’2 and C'O, whore mctli yl-nxi i.s used as indicator, 
suitable comparison solutions may be made up with permanganate 
solution (O'OOt.Y) and diehromate .solution (O'OIA’— potassium di- 
chromate in OA.V — H2SO4), but these solutions are not stable in 
colour, and must be prepared afi-esh as required. For the range 
4-4 — 6'0 with this indicator, the ferric chloride solution may be 
mixed with one obtained by mixing 10 c.c. of 0'025% pure methyl- 
red solution with 10 c.c. of 4.Y-acctic acid solution, and diluting 
tef 2-70 c.c. ; the latter solution is stable for about a week. 

For the range of pn between 8'2 and lO'O, with phenolplithalein 
as indicator, the comparison solutions arc best prepared by adding 
to 10 c.c. of O'ojV-sodium carbonate solution given volumes of a 
0'004% phenolphthalein solution. From the figures prepared for 
this table, the dissociation constants of phenolphthalein have been 
calculated; the values agree approximately with the figures 
deduced from theory (assuming the inrlicator is a bibasic acid) 
by Rosenstein (A., 1912, ii, 893). 

For the range of p,, between 6'0 and 7 0, p-nitrophenol is a suit- 
able indicator, the colour comparison .solutions being prepared m 
this case also from an alkaline solution of the indicator. With this 



ANALYTICAL OHB.MISTRY, 


iomplet^, it is i^sible to use the method for all values of 

nrAATI V*ll an/*l I f V«f fc ^ 


I between 2-0 and lO'O. 


S. I. L. 


The Titrati^ of Mi^erately Strong Acids or Bases in the 
Presence of Vei^Wei* Ones. I. M. Kolthofp (Pharm. Week- 
hlad, 1922, 59, 12^142). — The observation of Tizard and Boeree 
(T., 1921^ 13“) that the hydrogen-ion concentration is equal 

to v/AiiTj in the case of two acids having the same concentration 
i„ the pi’esence of sufficient alkali to neutralise the stronger one’ 
and where Kj and are the dissociation constants of the two 
acids, is confirmed theoretically and by experiment. To obtain 
accurate results by titiation, it is necessary that the ratio K ■ K 
.should be not less than l x 10‘, and the approximate concentrations 
must be determined before the final titration i.s made. For this 
purpose, the approximate concentration of both acids is first 
determined by titration with JV^-soilium hydroxide solution in 
pieseiice of tropieolm-O, and the concentration of the stroniter 
acid by titration m presence of neutral-red or phenol-red The 
value of Pn can then be calculated from (he above, and a com 
parison .solution made up from the sodium salt of the strong acid 
and the neceasary proportion of the weak acid, or a buffer solution 
of the .same Ph can be selected. With tlii,s comparison solution to 
give the colour required for the particular indicator emploved 
the accurate titration may he made, Generallv, neutral-red or 

all indicator of the same transition range is most suitable, STL 

Formation of Nitrogen Oxides in the Slow Comhustion 
and Explosion Methods in Gas Analysis. W. Jone.s and 
W, b. P.iRKER (J. Ivd. hng. Cheni.. ]!121, 13 1 15-1— 1 1 1 ) 5 ) _ 
When the time of bunting is not more than three minutes and 
the iilatmum wire is not heated above bright yellow, tlie formation 
of nitrogen oxides in the slow combustion method does not exceed 
0-003 C.C., and nitrogen oxide.s arc not produced in the explosion 
method when air is used as the oxygen supply. If a mixture of 
air and oxygen is employed in the explosion method, appreciable 
quantities of nitrogen oxides arc formed and the error thus intro 
duced may amount to 2% ; their formation is due to inerea.se in 
the flame temperature produced by the addition of o.xygen. 

W. P. S. 

Estimation of Water in Fuels, .-^m.re .^URl.^oT (Ami 
a™. Avalyt m2, [ii], 4. 7-8).-Ii. the estimation of wate; 
m fuels or fuel oils, errors may be introduced by the absorption 

oxygen or the distillation of anthracene concurrentlv' with the 
evaporation of the water, even at ternwratuit's below i(>b° The«u^ 
carrying out the oi>oration in a current of 
dry hydrogen, and an apparatus is licsoribed for the purpose 
omsisting of two 100 c.c, flasks connecti-d together and heaW 
r;:rcer‘ lO-I,^ grfms of the n.S 

a cakiimf W current of hydrogen dried in 

and a . acid tow'er is pa-^sed tli rough for one 

and a half hours. The vapours frx,m the lla-sks pas.s thmugr! 
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horizontal elongated bulb where any anthracene « depoai^ into 
a weighed U-tube conteining calcium chloride, the exit of which 
is protected from atmospheric moisture by a guard tubm ^ ^ 

Potassium Ferricyanide as a Rea^nt lu ^domet^. 

I M. Kolthoff (Phirm. Weekblad 1922. 59, 66— 68) -Phe 
accuracy of the author’s method of standardising thiosulphate 

solutions by the use of potassium ferncyanide (ifcid.. 1919. 56, 
1618) having been questioned, a further examination has been 
made The method is found extremely accurate and very rapid. 
Tfarferricyanide must be pure and dry, and if the zinc sulphate 
and hydrochloric acid used are free from iron, a perfectly white 
precipftate of zinc ferrocyanide is obtained, and the end-pomt 
with starch is very sharp. • b. 

High Percentage Hydrogen Peroxide (Perhydrol) for the 
F«t^ation of Total Sulphur in Illi^matmg Gas. 
Aloys Klemmer (Chem. .Zf?., 1922, 46, 79).— The s^phur com- 
Munds, including hydrogen sulphide, carbon oxysulphid^s, carbon 
Ssulph de, and mercaptan, are oxidised to sulphunc acid by passing 
rfie Tas through a strongly alkaline solution of hj'dxogen peroxide 
Ten c.c. of perhydrol are mixed with 80 c.c. of faiii^y concentrated 
sodium hydroxide, and the gas is ed through the thick crystalline 
paste consisting of sodium peroxide, NajOj.SH^O, which is formed, 
at a rate not exceeding 100 litres per hour At the end of the 
operation the Uquid is acidified with hydrochlonc acid boiled to 
expel the excess of hydrogen peroxide, and the sulphunc acid 
prwipitated as barium sulphate. bi- -t • -M- 

Estimation of Sulphur in Cast Irons and Steels. Axdue 
aiARLN-OT {Ann. Chim. Analyt., 1922, [ii], 4, 5-6).-livo grams 
of the metal are treated with a reagent consisting of 30 c.c, of 
50% sulphuric acid and 60 c.c. of hydrochloric acid in an apparatus 
consisting of a conical reaction flask of 3iu c.c. capacity sur- 
mount-ed by a vertical condenser into the top of which is ground 
a small pear-shaped gas washer from which a delivery tube leads 
into a flask containing 200 c.c. of a 2-5% solution of zinc acetate 
acidified with acetic acid. The gas washer consists of a vertical 
narrow tube surmounting the condenser and extending almo.-t 
to touch the apex of a conical muff wluch surrounds it and 
is sealed to the tube at the base, where, however, it is perforated 
with five or six small holes which allow of the escape of the gas 
into the outer envelope of the pear and thence through the deliverj 
tube into the zinc acetate flask. All the sulphur in the metal is 
evolved as hydrogen sulphide, and a slow stream of carbon dioxide 
is passed through the whole apparatus to displace the gas and 
prevent the formation of colloidal sulphur or organic sulphur 
compounds. The sulphur is finally estimated by oxidising the 
zinc sulphide formed in the flask by standard iodine “ 

titrating back the excess. C*. r- 
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Estimation of Available Sulphur in Golden Sulphide of 
W. Luff and B. D. Porkitt (J. Soc, Cham 
Ind., 1921, 40, 275— 278t).— I t is suggested that the “ available 
sulphur be estimated by extraction with carbon disulphide after 
the pigment has been heated at 150*^ for five hours in an atmosphere 
rendered slightly alkaline with ammonia; this heating converts 
any amorphous sulphur which may be present into a form which 
;g soluble in the solvent. The carbon disulphide used should be 
jrarified previously by distillation over sulphur. W. P. S 

Sulphates in Blood. W. Denis (,/. Biol. Chem 1921 49 
311 — 317).— .4 nephelometric method for the estimation of in- 
organic sulphates in blood or plasma i.s described. Proteins are 
removed by means of mercuric chloride and the precipitate pro- 
duced by the addition of acidified barium chloride solution is com- 
pared with a standard in a nephclometer. No evidence was 
obtained of the existence in deproteinised blood of other compounds 

of sulphur. j, 

A Micro-method for Estimation of Nitrogen. D Ackr 
{Eiochcm.Z., 1921,121, 120 124). — After destruction of the organic 
matter with sulphuric acid in the usual manner, the ammonia 
foriuod is not distilled off, but is determined colorimetrioally bv 
Xessler’s reagent. The control is treated with standard ammonium 
chloride solution until the colours match. The method is suitable 

for the estimation of nitrogen in as little as 0 001 0-003 c.c. of 

serum or urine if diluted for measurement. U 

A Rapid Method for the Estimation of Ammoniacal 
Nitrogen. R. Meurice (Aiiv. Chim. Analyt., 1922, [ii], 4 
!)— 10). — In the estimation of ammonium salts by converting 
them into hexamethylenetetramine and titrating the free acid 
thus produced, errors arc bkely to occur if plienolphthalein is used 
IS indicator in the preliminary exact ncutrali.sation of the am 
momum salt owing to the uncertainty of this indicator in presence 
of ammonia. This en-or is eliminated if rosolic acid i.s used as 
indicator for the preliminary neutralisation, but as under ordinary 
conditions it is also .sensitive to lic.xaructhylcnefetramine a special 
device is adopted to render it insensitive. After the mixture of 
ammonium salt and forinaldehvde has been kept about tliirtv 
minutes, an equal volume of other is added, and the whole is well 
.shaken, whereby the rosolic acid passes into the ether and becomes 
insensitive to the amine, although still sensitive to a strong base 
such us sochum hydroxide. Tit ration of the free acid w itli standard 
alkali can now therefore be proceedi'd with until the appearance 
I'efk on agitating the liquid with 

G. F. M. 

of Arsenic Sulphide from Arsenates. J. H 

keedy {J. Amer. Chem. Soc., 1921, 43, 2419).— The time required 

solutions of arsenates 
Mlnhl e t ^ '’y addition of a smaU quantity of a 

We iodide, such as ammonium iodide. The hastening of the 
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precipitation is due to the reduction of the arsenic acid to arsenioiia 
acid, according to the equations H3ASO4+2HI — >• H-AsO 4- 
H,0+Ij; HjS+Ij z:: 2HI+S. The reaction is applied by adduj 
1 — 2 c.c. of ^-arainonium i^ide solution to the hot solution which 
contains 4 c.c. of 6.V-hydrochloric acid in 40 c.c. of solution, just 
before the hydrogen sulphide is passed in. Precipitation begin.s 
immediately and is usually complete in four to fire minutes. Com. 
plications arise in tlie precipitation of mercury and copper as 
iodides and in the partial reduction of mercury to the mercurous 
condition. This difficulty is, however, removed during the digestion 
rvith yellow ammonium sulphide which oxidises both metais to 
the higher valency, prceipilating them as mercuric and cupric 
sulphides. J. p. 

Method for the Estimation of Free and Combined Carbon 
Dioxide. J. A. Shaw (,/. Ind. Eng. Chem., 1921, 13, 1 I 51 __ 
1152). — A definite quantity of the solution under examination (tor 
example, mine water) is drawn into a cylindrical bulb which is 
fitted at the top and bottom with tlimc-way taps; the tap at 
the top connects with a small funnel for the introduction of tlie 
sample and with a measuring burette, whilst the tap at the bottom 
connects with a smaller cylindrical bulb and with a mercury 
reservoir. At the commencement of the operation the wliole 
apparatus is filled with mercury. ,-\iiy gas liberated from the 
sample is passed over into the burette, the upjrer tap is then closed 
and the mercury reservoir lowered so that the whole of the liquid 
is drawn into the lower cylinder, a low pressure being thu.s pro- 
cluced in the upper cylinder and above the surface of the liquid, 
The gas collecting in the upper cylinder is then forced over into 
the burette by raising the mercury reservoir, the tap between the 
two cylinders Ijeing meanwhile closed, and, by i-epeating these 
operations several times, the whole of th<“ carbon dioxide may be 
collected and its volume measured in the burette. Concentrated 
sulphuric qoid is added after the sample has been introduced into 
the cylinder when it is desired to estimate the total (free and 
oombmed) carbon dioxide. W', p, g 

I.aboratory Notes. [Estimation of Silica, Phosphorus in 
Iron, etc.]. Epsr Mcrm.asx (Osla-r. Chem. Zeit., 1921, 24, 
M2). — In the estimation of silica, two evaporations with an inter- 
vening filtration are necessary in order to render the whole of the 
silica insoluble, care being taken that the evaporation is carried 
^ complete dryness of the residue. To estimate phosphorus in 
iron, soil extracts, etc., the sample is evaporated with hydrochloric 
and iiitric acid, and the residue heated in order to destroy any 
organic matter ; ^ by extracting the residue with nitric acid, the 
phosphoric acid is obtained in solution and it is not necessary to 
dis-solve the ferric oxide resulting from the decomposition of the 
ferric nitrate during the heating. The grinding of ores is facilitated 
if the powder is moistened with ether, and graphitic carbon bums 
readily if it has been moistened previously with a small quantity 
of magnesium acetate .solution. The use of chalk, mineral phos- 
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phate, or bone-Mh is recommended in place of sand in sand-baths, 
since sand is liable to scratch glass vessels and cause them to break 
«.hen heated. ^ p g 

Volumetric Estimation of Potassium. Maohelbidt (Woch. 
BraU; 1922, 39, 23 — 24). — A standard solution of sodium hydrogen 
tartrate is prepared by dissolving 60 grams of tartaric acid and 
16 grams of sodium hydroxide in water and diluting to 1 litre 
Six grams of potassium hydrogen tartrate arc added and the 
solution IS shaken for several hours. Thirty c.c. are filtered ofiF 
and titrated with N /10-barium hydroxide solution. A second 
30 c.c. are shaken for one to two hours with 0-5 — 0-75 gram of 
the salt mixture to be tested, tlie solution is filtered into a tared 
basin and, without washing the filter, titrated with the barium 
hydroxide solution. The solution is weighed before and after 
filtering, and aUowance is made for the loss. The difference 
between the two titrations is calculated to potassium oxide. ISee 
further J. Soc. Chem. Ind., 1922, 200.] A. R. P 

Estimation of the Calcium Content of Blood. R Weiss 
(Deut. med. Woch., 1921, 47, 1298; from Physiol. Abslr., 1922, 6, 
568). A small measured ijuantity of scrum is placed in a specially 
graduated tube, ammonium oxalate i.s added, and the precipitate 
washed on the centrifuge with water. It is dissolved in sulphuric 
acid and titrated with periiianga.na.to. The figures given are : 
Normal 12, in tetany as low as 4, in rickets as high as 18 mg. per 
ICK) c.c. 

Micro-estimation of Calcium in Whole Blood, Plasma 
and Serum by Direct Precipitation. Guy W. Clark U. Biol. 
CUm., 1921, 49, 487 — al7). — The method de.scribed is practically 
identical with tliat of Halvcr.son and liorgeini (A., lOlB, ii, -70) 

'e. s! 

Applicability of Qualitative Reactions, 
m. strontium Ions. O. I.vtz {A. anal. Chem., 1921, 60, 

— I’be minimum quantities of 
strontium which can be detected by variou.s reagents are as follows : 
meach c^e, .'5 c.c. of the strontium salt .solution were treated with 
0 c.c. of the reagent in the cold and the observation made after 
1 loiZ’"**’*'- pbosphate, 1:9406; sodium sulphite, 

l.teOOO; ammonium ox.alate, 1:. 70000; ammonium carbonate 
and ammonia (at 100°), 1;2I(XKX); sulphuric acid, 1 : 12o000. 
Jlie adihtion of .7 c.c. of alcohol increa.ses the sensitivcncs.s of the 
sulphunc acid test fo 1 : I4000tK». VV. P S 

^lunation of Magnesium in Technical Nickel. K 
JALUpY and K. Breiscu (Chem. 7Ag., 1922, 46, 91).— For 
e estimation of small quantities of magnesium in technical nickel 

the filtration and 
voluminous precipitate of nickel sulphide are very 
Donous and a frequent sourec of error. The advantage of a 
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method whereby the magoesium could be precipitated whikt the 
nickel remained in solution is apparent, and the non-precipitation 
ol nickel phosphate from potassium mckcloopmde by sodium 
phosphate affords a means of attainmg this object The analysis 
is carried out as follows : 15-20 grams of the metal arc dissolved 
in nitric acid, and the solution is twice evaporated to drjmess with 
hydrochloric acid to precipitate silicic acid. To the filtered solution 
is then added 5—10 grams of ammonium chlonde, followed by 
bromine water and ammonia to precipitate iron, manganese, etc. 
The filtrate is approximately neutralised with lydroohlonc acid, 
and a concentrated solution of pota^ium cyamde is added until 
the precipitate of nickel cyanide is just redissolved, followed by 
20 c^. of 10% disodium hydrogen phosphate solution and a third 
of the volume of concentrated ammoma. After keeping over, 
night the crystalline precipitate of magnesium ammonmm phos. 
phate is separated, and washed free from nickel It is dissolved m 
dilute hydrochloric acid and reprecipitated ivith so^um phosphate 
and ammonia (this step is necessary on account of the large excess 
of alkaU cyanide, present during first precipitation, which 
causes sommvhat too high results). The precipitate is collected 
in a Gooch crucible, ignited, and weighed as magnesium mo- 
phosphate in the usual way. I* • -'I- 

Estimation of Zinc as Zinc Pyrophosphate. p B.ti.ARKp- 
(Z, anal. Chm., 1921. 60, 442^48).-The precipitation of the 
zinc phosphate should be made under the following conations 
The sUghtly acid solution, containing ammonium chloride and 
ammonium phosphate is treated with ammonia until it is slightly 
alkaline in reaction towards litmus; the mixture i.s kept at llic 
ordinary temperature for eighteen hours, then heated on a wper- 
bath for fifteen minutes, and the precipitate is collected, igmpd, 
and weighed. Tbe amorphous precipitate which firet forms when 
zinc is precipitated as phospliate from a solution containing 
ammonium salts is not zinc phosphate lint ammonium zinc phos. 
phate; if the zinc is precipitated by treating the hot solution 
with ammonia, ammonium zinc phosphate and zinc phosphate are 
precipitated together, and the results obtained are too 1^ (cl. 
Austin, A., 1900, ii, 49, and Dakin, A., !!)00, ii, G24). W. P. S. 


The Separation of Aluminiunr from Glucinum. III. 
Hubert T. S. Britton [Analyst, 1922, 47, 50 — GO; cf. A., 19-’l, 
ii, 657, 712).— Berzelius's method, consisting in boiling the pre- 
cipitated hydroxides witli ammonium chloride solution whereby 
the glucinum hydroxide is dissolved, is unsati.sfactorj-, as no Means 
could be found by which the occlusion of glucinum hydroxide j 
aluminium hydroxide could be eliminated, the results being accord- 
ingly low for glucinum and correspondingly high for alummiuin. 
Wunder and Wenger's sodium carbonate fusion method (A., 19 -- 
ii, 687) is satisfactory, but the time required for an analysis is 
long, as two fusions are necessary for a complete separation, i 
thiosulphate method in which the neutral salt solutions are boi e 
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mtii an excess of eodzum thiosulphate until evolution of sulphur 
dioxide has ceased does not give quantitative separations o^g 
to adsorption of glucma by the aluminium hydroxide whichu 
precipitated. Haven s ether-hydrochloric acid method (A., 189^ 
11, 142) lb quantitative and is one of the most satisfactory and 
easily mampulated of all the methods investigated. Of the remain- 
dig method^ none were investigated, but it is probable that only 
Kbiig and Gelin s basic acetate distillation method (A. 1914 if 
867) and Renz s ethylamine method (A., 1903, ii, 729) are qua’uti- 
tative and as the former requires considerable manipulation and 
tune, and the latter involves the use of a large quantity of an 
expensive reagent, they have no particular feature to recommend 

G. F. M. 

Detection of Manganese with Benzidine and of Cobalt 

“ 1 T 2 ® 46 Hugo Ditz \chel 

-k author claims priority for the 

methoa described by ie.gl and Stem (A., 1921, ii, 278) of detecting 
(races of manganebo by the blue coloration produced on adding an 
acetic acid solution of benzidine to the peroxidi.sed mangalese 

As little as owoews gram of manganese can be detected by this 

reaction by iron salts occurs 
provided a considerable excess of acetic acid is present, and it can 
therefore be used for the detection of mangane.ie in iron ores and 
f.ffi'; • ® reaction for cobalt (Ber., 1879 12 

2JU) IS renderer moic .sensitive by u.sing aeetone instead of eithe^ 
arayl or etliyl alcohols, and quantities of the order of 0-(X)3 mg 
of the metal can be detected by tliis means. G. F. SR 

Separation of Molybdenum and Tungsten by means of 
Selenium Oxychloride. Hknry ^ 

solution is decanted through a weighed Gooch 
ucible and the residue washed several tiine.s with small quantities 

and wpiv(u.H 1™ "^ ammonium nitrate. The crucible is ignited 
g i-d, and gives the weight of tungsten trioxide the inolvh 

hirisT u by difference. C al m mettfd' 

Kd^cf not work by mixing the two oxides by 

together if the amount of tl'c two o.xide.s precipitated 

In ini li 2 amount of tungsten tnoxide is greater than 10°' 

«idrofm?io thi molybdenum tnA 

i* overcome^bv di I of solid solutions. Xliis difficulty 

“itric acid teamen nit"'f u' “““0““. a'fJiag sufficient 

frraess Id n' 5 tungsten, evaporating to 

S rc;X^ proceeding as described above. The method |ves 

J. F. S. 
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Technical Estimation ol the . Colloidal Part of Tungsten 
Powder. A. Lottermoser {Kolhid Z., 1922, 30, 53 — 01).-^ 
Two methods are described for the estimation of the percentage of 
colloidal tungsten in commercial tungsten powders. The methods 
are (1) a sedimentation method, and (2) an optical method, both 
of which lead to approximately the same results. Sedimentation 
method : the sample (20 grams) is shaken thoroughly with 100 c.e. 
of water in a tube and allowed to sediment for two days, 75 c.e 
of the supernatant liquid are removed, and 75 c.c. of water added 
to the sediment. The mixture is shaken and allowed to sediment 
for a further two days. The process is repeated as long as a 
measurable quantity of tungsten remains in the supernatant 
liquid. The sediment is then dried and weighed and gives the 
non-coUoidal portion. The addition of ammonia to the water 
shows that whilst most specimens of tungsten powder are very 
finely divided and give suspensions, some only are truly colloidal 
inasmuch as they are peptised by ammonia. Optical method • 
this consists in estimating the quantity of tungsten in the solutions 
from which the powder has sedimented by means of its absorp- 
tion of light. The light from a quartz mercury lamp is allowed to 
pass through the solution on to a potassium photo-electric cell 
and the absorption determined from the galvanometer defleclioti. 
In this connexion, it is shown that the dc Beer-Fick law is applic. 
able. Five specimens of tungsten powder have been examined 
and found to contain respectively 7-5%, 5'0%, 11*25%, 39*75%, 
and 7*0% of colloidal tungsten. The fourth and fifth samples are 
peptised by ammonia. J. F. S. 

Separation of Coluznbimn and Tantalum by means of 
Selenium Oxychloride. Harry Baluwin Mekru.l (J. Amer . 
Chem. Soc., 1921, 43, 2378 — 2383). — A method of analysis of 
mixtures of tantalum and columbium oxides, and for the pre- 
paration of the pure oxides is described. The mixed oxides together 
with titanium oxide if such be pre.scnt are separated together from 
the mineral, ignited, and weighed. A sample (0*2 — 0*3 gram) 
of the mixed ignited oxide.s is boiled in an Erlenmeyer flask with 
50 c.c. of a 1 ; 1 mixture of selenium oxychloride and concentrated 
sulphuric acid for thirty minutes on a sand-bath, care being taken 
that clouds of vapour are not evolved. The solution after cooling 
is decanted on to an asbestos pad in a Gooch crucible and filtered 
by suction. The filtrate is poured into a large volume of water 
and boiled, when hydrated columbium pentoxide is precipitated. 
I’he residue is boiled with 20 c.c. of the 1 ; 1 mixture for fifteen 
minutes, decanted, and treated as before and the process repeated 
until the filtrate on hydrolysis gives only a faint cloudiness due 
to traces of tantalum pentoxide. The residue from the flask is 
now washed into the Gooch crucible and without much washing 
the crucible is ignited and weighed; the gain in weight gives tlie 
amount of tantalum ^ntoxide, whilst the loss of weight gives 
the columbium pentoxide, with titanium if this is present. The 
method gives results which have a maximum, error of aad 
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is therefore better than the Marignac method whilst at the same 
time being more rapid, 

To prepare pure oolumbium oxide, the mixed oxides are extracted 
^th .sufficient solvent to dissolve all the columbium, but it should 
not be boiled until all the columbium is dissolved, since this would 
mean the solution of much tantalum oxide. The dissolved oxide is 
precipitated with water and ammonia, filtered, and ignited. It still 
contains some tantalum oxide which by repeating the treatment 
can he removed and very pure columbium oxide obtained. Pure 
tantalum oxide is prepared by boiling the mixed oxides with the 
reagent until all the columbium oxide is di.ssolvcd; thus whilst 
sacrificing a little tantalum oxide, a very pure product is obtained. 
The complete removal of the columbium oxide is hastened by 
adding a little more sulphuric acid to the 1 : 1 mixture of selenium 
oxychloride and sulphuric acid. J. F. S. 

The Estimation of Small Quantities of Antimony in Copper 
and Brass. B. S. Evans {Analyst, 1922, 47, 1—9) —Five grams 
of the sample are dissolved in 60 c.c. of nitric acid {d 1-2) and 
10 0 . 0 . of sulphuric acid and the solution evaporated until it fumes 
strongly. When cold, the mass is dissolved in 100 c.c. of water, 
14 grams of sodium hypophosphite are added, and the solution 
is heated nearly to boiling whereby the copper is precipitated. 
The solution is filtered and the precipitate washed with hot 
M-ater. A further 2 grams of sodium hjrpophosphite and 100 c.c. 
of hydrochloric acid are added to the'filtrate and the liquid is 
boiled for fifteen minutes to precipitate any arsenic present. After 
cooling slightly, 10 c.c. of benzene are added to the filtrate and 
the liquid is well shaken so that the colloidal arsenic becomes 
suspended in the benzene layer. The liquid is filtered through a 
iret filter (to retain the benzene and arsenic) and the latter is 
washed twice with warm water. The filtrate is heated to boiling 
and a spiral roll of clean copper foil is dropped in and the boiling 
continued for one and a half to two hours; the liquid is then 
poured off, the copper waslied rapidly with eold water, covered 
with water, and treated with 1 gram of sodium peroxide. The 
liquid is warmed until the depo.sited antimony has di.ssolved, 
then decanted off and the strip washed with cold water. The 
solution is treated with 0-5 gram of zinc sulphide and, after one 
and a half to two hours, filtered. The filtrate is acidified with 
hydrochloric acid, treated with sulphur dioxide, and evaporated 
to 10 c.c. Five c.c. of standard antimony solution (1 c.c.^O CKX)! 
grain ‘5b}, 80 c.c. of water, and a few drops of hvdrochloric acid 
are treated with sulphur dioxide, and the solution is evaporated 
to 10 c.c. Both assay and standard sohitions art* treated with 
0 c^c, of 1% gum arable solution, diluted to 100 c.c., treated with 
}drogen sulphide for a few seconds, and transferred to Xessler 
tubes The liquid liaving the greater depth of colour is poured 
roru the glas.^ until tlie colours match ; the depth of the two liquids 
8 mea.sured and the result calculated from these figures. The 
btandai^ antimony solution ia made by dissolving 0-2704 gram 
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of potassium antimonyl tartrate in 100 c.c. of hydrochloric acid 
and diluting to 1 litre. A. R. p, 

I. Estimation of Methyl Alcohol in Remains for Forensic 
Purposes. II. Occurrence of Methyl Alcohol in the Human 
Body. H. Jaksch (Vrtljschr. ger. Med. offentl. Sanitdtsw,, I 921 
62, 1—18; from Chem.. Zentr., 1921, iv, 983— 984).— A weighed 
portion of the finely divided remains is acidified with tartaric 
acid and distilled in a current of steam. The distillate (500 - — 1500 
c.c.) is repeatedly redistilled, recovering about 60% each time, 
until a distillate of 5 to 10 c.c. is obtained. Fatty aeids are 
removed by filtration. The later distillations are carried out 
with alkaline reaction. Acetaldehyde and glycerol which may be 
present are suitably oxidised. The density and refractive index 
of the end distillate arc determined; from these the amount of 
methyl alcohol present is calculated, \ising appropriate tables. 
For the detection of methyl alcohol, the iodoform, benzoyl chloride, 
and morphine-sulphuric acid tests arc used. Methyl alcohol is a 
normal constituent of Immau fceccs and urine with mixed diets. 
It originates probably from pectins in the food. G. W. R. 

Apparatus for the Estimation of Methoxyl Groups. 

William M. Gumming {J. Soc. Chem. Ind., 1922, 41, 20t).— A n 
improved form of apparatus for the estimation of methoxyl groups 
by Hewitt and Jones’s modification of the Zciscl method in which 
the methyl iodide i.s absorbed in pyridine, consists of a round- 
bottomed" flask of 2r>0 c.c. capacity with a neck 10 inches long 
to which a delivery tube is attacbeil by a ground glass joint. A 
thermometer is provided with its bulb opposite the delivery exit, 
and a carbon dioxide inlet tube. The delivery tube leads to a 
narrow bored U-tube, one arm of which contains four convolutions, 
and each convolution a bulb. This absorber holds about 10---15 c.c. 
of pyridine, and by pa.ssing a very slow cuiTcnt of carbon dioxide 
the whole of the methyl ioilide i.s carried out of the fiask and com- 
pletely absorbed. The thermometcT shoubl not rogi.'^tcr more 
than 40° (cf. T,, 1919, 115, 1030). U. F. M. 

A Method for the Estimation of Trimethylene Glycol in 
Crude Glycerol. L. V. Cocks and A. H. 8 at.w.\y (./. Soc. Ckm. 
Ind., 1922, 41, 17 — 20t). — The method previously described {ibid., 
1918, i, 123, 158t) consisting in the distillation of the crude glycerol 
and the determination of the specific gravity and acetin value of 
the distiilati*, from which figures the triniethyUme glycol content 
wag calculated from the known specific gravity and acetin values 
of the pure substances, gives only approximate results, as no 
allowance is made for alterations in volume when glycerol, water, 
and trimethylene glycol are mixed. The specific gravity of a series 
of mixtures containing known proportions of these three substances 
has now been systematically determined, and tables and curves 
have been constructed by means of which the trimethylene glycol 
content of any glycerol distillate of known gravity and a|)parent 
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alycerol content can be deduced. The pure trimethylene glycol 
prepared for the purpose boiled at 210 — 211°/760 mm., or 
j';l“/174 mm.; d,|l=l’0o54. The reduction in specific gravity 
with increasing trimethylene glycol content was fairly regular, 
and as a simple method for calculating the amount present, apart 
from reference to the curves, all that is necessary is to divide by 
He given factor the difference between the observed sp. gr. and 
the sp. gr- of Pr*re glycerol of the strength indicated by the acetin 
hgiiie of the mixture. The factor in question increases regularly 
with the acetin value from 0-00134 per 1% trimethylene glycol 
for 50% acetin to 0-00179 for 95% acetin value. An accuracy of 
.1-0-2 is claimed. G. F. M. 

Test for Sucrose in the Presence of Dextrose. Leo.v A. 
Co.NCDON and Charles R. Stewart (./. Ind. Eng. Ckem., 1921, 
13, 1143 — 1144). — When a dry mixture of sucrose and dextrose 
is extracted with hot ethyl acetate, the dextrose dissolves and 
the sucrose remains insoluble ; on cooling the ethyl acetate solution, 
crystals of dextrose are obtained. W. P. S. 

Clarification of Urines by Zinc Ferrocyanide. C. C.-irrez 
( 4n». CAim. Anufyf., 1922, [vi], 4, 11 — 12). — Polemical. The author 
points out that his method involving the use of potassium ferro- 
c-yanide and an excess of zinc acetate (A., 1908, ii, 329) was never 
intended as a preliminary step for any estimation other than that 
of glucose in the urine, and Thiery's criticism (A., 1921, ii, 527) 
therefore has no point. G. F. M. 

Colour Reaction of Sucrose. Ferdinanj) Kkyz (Oc.vhrr. 
Chem. Zlfj., 1921, 24, 141 — 142). — When a mixture of 1 c.c. of 
^aturatcd ammonium nickel sulphate solution, 1 c.c. of sucro.se 
solution, and a few drop.s of sulphuric acid or liydroi-hloric acid 
is boiled, the green colour of the mixture clianges to yellow and 
ihi-n to red ; this rod coloration jier.si.-sts even w hen tiie mixture 
is c-oolcd. Tlie reaction cannot be obtained villi less than 0-09.7 
gram of sucro.se, but other sugars do not interfere. Tlie coloration 
is not obtained wh<-n nitric acid is used in place of tlie sulphuric 
,w-id or liydrochloric acid. W. P. 8. 

Re-testing the 100”-point of the Saccharimeter. II. 
Preparation of Chemically Pure Sucrose. .-Vxro.x Kr.ai.sy 
{Z. I'er. dent. Zuc/cerind., 1921, 78.7 — 797). — A method of procetlure 
tor recrystallising refined sugar from alcohol for the preparation 
of pure sucrose for purposes of standardisation i.s described. T.Ho 
product obtained after several succes.sive crystallisations is coii- 
-‘idered to be free from invert -sugar. Such a proiluct yielded 
0002 0-005% of ash, and reduced 36 — 38 mg. of coppier under 
Ihe well-known Herzfeld conditions for e.stimating invert-sugar 
in sucrose, and 1-5 — 1-8 mg. under the conditions of the method 
rpcently proposed by the, author (ibid., 123). [See also J. Soc.. 
(-«««!. Ind., 1922, 151a.] J. H. L. 



ii 234 ABSTRACTS OP CHRMICAL PAPERS. 

rta+Afsfinn of Formic Acid in Wine. W. Fbrsenius and 
L^G^nhut (Z. anal. CAem., 1921, « 

acidified with sulphuric acid and extracted with ether , the ethereal 
“tract is then shaken with dilute so^um liydro^de solution, the 
alkaline aqueous solution is separated evaporated to dr^ess, 

and the dissolved i’n‘"lO°Ic.‘“rf wS 

and 0-4 irram of magnesium turnings. After two houre, the mixture 
is distilted 5 c.c. of distillate being collected ; this distillate ig 

boiled for one trace of ferric^chloride 

develops in the mixture. 

Apparatus for Measuring the Hydrogen-ion Concentration 
lotion Application to the Detection of Mineral Acids 

ANn&^’0. A. L.issi.m and (Mmb) A. Lassibuk 
^iLni rend 1922, 174, 163-168).— A compensation electro. 
Si?' method for measuring hydrogcn-ion concentration is 
described in which a millivoltmeter capable of 1200 

mXdte with an accuracy of 1 milUvolt is med. The hydrogen, 
“n concentration of vinegar measured with this apparatus or by 
the colorimetric method, using thymolsulphonphthalem as mdicator, 
XeVas a ready means of detecting the presence of mineral acids. 
The presence of 0'24% of sulphuric acid m vinegar alters the y>„ 
value at 18° from 2 67 to 1-96. 1'- 

Estimation of p-Hydroxybutyric Amd. Estimation oi 
Acetone Substances in the Urine Estimation of Acetone 
Substances in the Blood. Kooer S. Hubbaro ( J . Bwl . Chm 
1921 49 351— .IST, 337—374, 373— 384).— A modification of 

Shaffer’s method (A., 1914, ii, 77; 1916, ii, 352) for the estimation 
of 3-hydroxybutyric acid is described, in which the time requmd 
for the oxidation is reduced to half an hour. The method is applied 
to urine after removal of interfering substances by precipitation 
with basic lead acetate, copper sulphate, and sodium hytoxide. 
The estimation of acetone plus acctoacetic acid m unne « ™“'>e 
more accurate by adding to the technique of gaffer a distillation 
from acid potassium permanganate solution. The same i^thOT is 
applied to blood after treatment of the latter with colloidal iron, 
basic lead acetate, and sodium hydroxide. 

It is found that in normal urine the total acetone averages about 
2 mg. per 100 c.c., the greater part representing P-hydroxybutjrie 
acid; in blood, the total acetone varies normally between 
and 1-0 mg. per 100 c.c. ' 


Efiect of the Presence of Filter-paper on PermMg^ate- 
Oxalate Titrations. Stephen G. Simpson (J. Ind. Mg- t 
1921, 13, 1132— 1134).— Filter-paper reduces permanganate rapiaiy, 
especially when the paper is highly disintegrated. In Gie ra i 
of calcium oxalate precipitates with permanganate solution, 
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precipitat® should be washed off the filter-paper with hot water 
and the paper added only when the titration is nearly complete. 

W. P. S. 

The Estimation of ff-Acid. Henry R. Lee (J. Ind. Eng. 
Chem., 1921, 13, 1049--1051). — The choice of a diazonium salt for 
use as a standard solution for the estimation of the hydroxyl group 
should depend on the stebility of the salt in the solution in which 
it is prepared and in which it is to be used, the completeness of the 
coupling with the intermediate product in question, and the rate of 
coupling. Comparative experiments in which H -acid was titrated with 
benzenediazonium chloride and with p-toluenediazonium chloride re- 
spectively show that the rate of decomposition of diazobenzene is 
approximately eight times as rapid in acid solution, and one and 
a half times as rapid in alkaline solution, as that of p-diazotoluene. 
Moreover, the rate of coupling of j)-diazotoluene is slightly more 
rapid than that of diazobenzene, whilst the secondary coupling, 
nhich is marked in the case of commercial samples of /f-acid 
titrated with diazobenzene, is very slight when coupled with diazo- 
toiuene, and consequently, in the latter case, the end-point is more 
definite. The use of p-diazotoluene in the estimation of H-acid, 
y-acid, J-acid, »S’-acid, and other naphthol- and aminonaphthol- 
sulphonio acids is recommended. A stock solution of p-toluidine 
hydrocliloride is prepared by dissolving 10-7082 grams of pure 
p-toluidine in 40 c.c. of pure concentrated hydrochloric acid, and 
diluting with water to 1 litre. One hundred c.c. of this solution 
are placed in a 250 c.c. graduated flask, cooled in ice and salt until 
frozen, and diazotised with 102 c.c. of zV/lO-sodium nitrite solution. 
-Ifter thirty to forty minutes, thi.s is made up to 250 c.c. with water, 
and shaken well. This solution should be kept at 0° and protected 
from light. In carrying out the estimation, 5 grams of dry //-acid 
or 10 grams of press-cake are dissolved in 400 c.c, of water and 
sufficient sodium hydrogen carbonate to produce a clear solution, and 
made up to .500 c.c. with water. Twenty-five c.c. of this solution are 
placed in a 600 c.c. beaker, 200 c.c. of ice-water added, and 2 grams 
of sodium hydrogen carbonate. This solution is cooled in ice and 
the diazonium solution is added from a burette, jacketed with ice- 
water, with good agitation. When the titration is almost finished, 
about 2 grams of sodium carbonate are added to increase the rate 
of coupling, and 10 — 1.5 grams of salt are added near the end-point. 
The titration is eontintied to the j)oint when a spot on filter-paper 
gives a faint purple ring when sjmttod with //-acid solution. The 
titration is complete if this purple colour develops again when 
tested after the solution has Iwen left for five minute.s. F. M. R. 

Chlorohydrocarbous and Carbon Chlorides. II. The 
Itoowledge of the Saturation Character of the Di-, Tri-, and 
Tetra-chloroethylenes. B. M. Maroosches and Richard Baku 
1 • pr. Chem., 1921, [iij, 103, 216 — 226). — The iodine numbers of 
“^-dichforoethylene, trichloroethylene, and tetrachloro- 
ethykne are practically zero as determined by the Hiibl, Wijs, 
or 0 her iodine solution ” in which the active agent is iodine 
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as solvents for fats m .^ork on the influence of 

Si,™ i £"£;r.ri^Ko„ „. . d<,ub,. bo„s^ ^ 

r ‘S'" "srS-TrSi-- '■ ? 

r '-"Vrs rs 

the vegetable fat co P y differ. The sterols m the butter 

the „ addition of 20 c.c. of a 1% alcoholic solution 

are „ acids from 50 grams of the butter. The 

of digitomn ^ wa.shed free from fatty acids by chloro. 

precipitate 18 colk 2—4 c.c. of acetic anhydride, 

form and ether aiid ^ alcohol and its melting point 

The acetate ‘cS from pure butter has m. p. 113;6-1U.2». 

W^hllTof of coconut oil present in the butter the resulting acetate 
tas m and the m. p. increases as the pereentage of^oconut 

oil in the butter inercases. 

j Method for tho Direct Estimation 

A Simple and Ex _ Acetone. Wilhelai Stepp 

of Acetaldehyde in the Presence 01 Aoe 293-3011,- 

and Kcbeet A i jpU.,^e the solution is treated with an 

To estimate the ^ of known strength, the reduced 

= if & ot anTthelnmdu^ silver is^itrated in the 

TfiAd fllteate with xV/lO-ammonium thiocyanate, usmg am- 
acidified filtrate wim /» / accuracy of 0-1 mg. can be 

‘Tn orSr^o estimate tho acetone, the acetddehyde is 
obtained, in order to esu FehUng s solution, 

removed by and the acetone estimated in the 

nietbod. If acetaldehyde h. 
distillate ny me . / a known suspension of silver 

^xide is us“d and the msidual silver oxide is dissolved in^am^monia 
and estimated volumctncally. 

Spectrochemical Reaction 

Hyth-oxymethylfurfuraldehyde Phloroglucides. r,.)_r6 

furfuraldehyde as phloroglucidcs was t},e two 

phloroglucidcs l^l^b “ tfhe methyl- 

ultra-violet at XX 2400-3800. Five 

of the reaction, methylfurfuraldehyde phloroglueide gi 
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absorption at XA 4300 — 4800, whilst hydroxyfurfuraldehyde phloro- 
glucidc shows an absorption band at XX 6000 — 5500. G. W. R. 

A Supposed Method for the Quantitative Separation of 
I ‘Saccharin” from p-Sulphaminobenzoic Acid. Waltheb 

Hekzog and J. Kreidl {Oesterr. Chem. Ztg., 1921, 24, 165 166). 

A method for the estimation of p-sulphaminobenzoic acid in com- 
mercial “ saccharin ” has been described by O. Beyer (“ KoutroUe 
uad Herstellung vori Saccharin, p. 07), which consists in dissolving 
the material in a slight excess of ammonia, adding a 50% excess 
of acetic acid, and keeping for twelve hours. The para-acid is said 
to be completely precipitated under these conditions, whilst the more 
strongly acidic ” saccharin ” remains in solution as undecomposed 
ammonium salt. Experimental investigation of the method with 
known mixtures of the two pure substances showed, however, that 
the results were inaccurate to the extent of 2 — 3%. For example, 
in mixtures containing 5 and 25% respectively of para-acid, only 
3-33 and 23'11% were found. q ’’ 


Apparatus for Use in Titrating Intermediates with Unstable 
Diazo-solutions. C. P. Atklnso.n (J. Soc. Dyers and Col 1922 
38, 15— 16).— The apparatus is intended for the estimation of 
intermediates for azo-dyestuff manufacture by titration with 
standard diazoiiium solutions. 

An iron tripod about thirty inches high supports a circular tin 
trough containing a supply of ice-water, and inside the trough is a 
circular glass \ essel, w ith an outlet through the centre of the trough 
to contain the supply of diazonium solution. The burette jacketed 
with the outer tube of a condenser through which the ’ice-water 
flows, 13 supported by a triangle attached to the three legs of the 
tripod. In one of the three legs of this support a funnel holder is 
fitted to receive the waste water a.s it flows from the jacket and 
conduct it to the sink. p AI P 


Mercury or Water Ureometer for the Estimation of Urea 
m Urine or in Blood. Kkn^ Gi.ognk {J. Fharnt. Chim. 1922 
vii, 25, 99—109). — The method of graduation in the usual form’ 
of ureometer is modilied so that the graduated tube immediately 
below the_ inlet tap is very narrow and i.s marked in twcntietlus of. 
ac.C-as far as the 2 c.c. graduation, and then in lifths as far as 
ttie c.c, graduation. This has the advantage of enabling the 
eame apparatus to be utilised for estimating the small amount of 

c f°i namely, 2 c.c., the reading of the volume 

and M ‘ "" graduations, 

estimated * accurately 

Applied to the Estimation of Caffeine. 
'Soc. chtm. Belg., 1922, 31 , 15 18) — Silieo- 

etlohc'ac'id a^n^' presence of o'j'o hydro- 

’ having the composition 

12W03,SiOj,2HjO,3CgHioOjNj,6HjO. 
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On ignition, it leaves a residue having the composition 12WOj,SiO 
and the factor for converting the weight of this residue into weight 
of caffeine is 0*2646, For the estimation, a known volume of ac 
extract containing caffeine is evaporated to a syrup, which is 
extracted with hot water, the extract being made up to 50 c c 
Sufficient hydrochloric acid is added to bring the acid concent 
tration up to 5% and then a solution of silicotungstic acid ig 
added. The mixture is boiled and then left for twenty-four houT^ • 
the precipitate is collected, dried, ignited, and weight, W. G 


New Method for the Detection of Thymine. Oskar 
Baudisch and Treat B. Johnson {Ber., 1922, 55, [j5], 18 — 21).^ 
The method depends on the conversion of thymine into carbamide 
acetylcarbinol, and pyruvic acid, the latter being identified as 
indigotin. Preliminary experiments show that the action is 
influenced by the presence of uracil, cjrtosine, or sugar. 

A solution of sodium hydrogen carbonate in water is treated 
successively with aqueous solutions of thymine and ferrous sulphate • 
the mixture is weii-shaken, with air, which causes the gradual' 
conversion of the white, ferrous hydrogen carbonate into ferric 
hydroxide. The latter is removed and the filtrate concentrated 
on the water-bath, when the original odourless solution which docs 
not reduce Fehling’s solution acquires a characteristic odour and 
strong reducing properties, probably owing to a Cannizzarro reaction 
resulting in the formation of acetylcarbinol and pyruvic acid. The 
presence of the former is conveniently established by distillation 
of the liquid and treatment of the distillate with o-aminobenz- 
aldehyde ; the solution is boiled until the odour of the latter dis- 
appears, cooled, acidified with hydrochloric acid, and made alkaline 
again with sofiium hydrogen carbonate. The presence of S-hydr- 
oxy-2-methylq«inoHne is shown by the blue fluorescence of the 
solution; the reaction is unusually sensitive. The residue from 
the distillation contains pyruvic acid, the presence of which is 
detected by the formation of indigotin after addition of o-nitro- 
benzaldehyde and sodium hydroxide. The dye is extracted with 
chloroform. The presence of 2—5 mg. of thymine is established 
readily by the formation of the blue chloroform solution. 

H. W. 


Application of FoUn and Denis's Phosphotungstic Reaction 
to the Estimation of Uric Acid in Urine. THiiRv {J. Pham. 
Chim., 1922, [vii], 25, 87 — 92).--'All the methods for the estimation 
of unc acid in urine hitherto proposed have the disadvantage of 
requiring at least 100 c.c. of urine for each estimation. The author 
considers that the direct application of Folin's phosph'otungstic 
reagent to urine without any preliminary treatment gives results 
sufficiently accurate for all ordinary purposes, at least in such 
cases where the volume of urine at disposal is small. The reagents 
required are Folin’s reagent, a solution containing 120 grams of 
anhydrous sodium carbonate per litre, and a standard solution of 
uric acid containing 0*2 part per 1000, prepared by means of mono- 
and di-sodiuin phosphate, into a 100 c.c. graduated tube I c.c. 
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of urine and 2 o.o. of the phosphotungatic reagent are introduced, 
and into a further series of tubes 1, 2, 3, 4, etc., c.c. of standard 
uric acid solution are placed, each with 2 c.c. of the reagent. The 
contents of all the tubes are made up to 40 c.c. with the sodium 
carbonate solution and, after keeping fifteen minutes, when the 
})lue colour has reached its maximum intensity, the volume is made 
up to 100 c.c. with distilled water, and the uric acid is estimated 
colorinietricaLly hy comparison with the standard colours in a 
Dubosoq colorimeter. The results furnished by this method are 
verv close to those given hy the present author's volumetric silver 
method after treatment of the urine with potassium zinc ferrocyanide 
(A., 1921, ii. 527). G. F. M. 

The Estimation of Purine Bases in Urine. H. Stecdel 
and Scng-Sheno Chou (Z. physiol. Chem.., 1921, 116, 223—225). — 
It is suggested that the filtrate from the second copper sulphate 
precipitation obtained in Kruger’s method for tlie estimation of the 
purine bases in urine should after its decomposition with hydrogen 
sulphide be boiled with magnesium oxide in order to eliminate all 
traces of ammonia the nitrogen of which might otherwise be ascribed 
to the purine bases. S. S. Z, 

Electrometric Titration of Azo-dyestufis. D. 0. Jones 
and H. H. Lee (J. hid. Eiig. Chcm., 1922, 14, 46-^S).— The 
(lifficulUes encountered in the analysis of azo-dyc.stufls with titanous 
chloride by previous methods are enumerated, and an analytical 
procedure is described whereby the electrometric method of 
foliouing o-xi dime trio reactions (of. A., 1919, ii, 471, 480) is used 
in conjunction with titanous chloride for the analysis of azo-dyestufls 
and nitro-coinpoiiiuls. 

.4 sample of the fmely powdered dye (O'o — 10 gram), sufficient 
to require 30 — 45 c.c. of A'/4-titanous <'hloride for reduction, is 
placed in a reaction Hash with 25 c.c. of distilled water, and heated 
on a steam-bath for ten minutes to dissolve or soften the particles. 
Tivcnty-flve c.c. of 40% sulphuric acid are added, the flask is 
stoppered, and a current of carbon dioxide is passed through for 
five minutes ; 35 — 50 c.c. of titanous chloride, being at least 5 c.c. 
of .V/4-titanous chloride in excess of that required for reduction, 
are added, the mixture is boiled for five minutes, and cooled to 30“. 
In the hack titration, llu* potentiometer is adjusted, and the voltages 
read for each addition of A' 20-ferric alum solution. The latter is 
added in 5 c.c. portions at lir.sl, gradually dcorea.sing to OT c.c. or 
less. When passing ox'cr the end-point, the pole.s are reversed in 
the usual manner, and the volt.ages read as the additions of ferric 
alum become larger. 4'olts are jilottcxl a.s ordinates and c.c. of 
fciric alum solution as ab.sei.ss:e, and the end-point is determined 
Icom the curve. For routine analysis, almo.st all azo-dyestuffs can 
lie analysed with suliieient accuracy without reading the voltmeter 
^ curv'c. The ])otentiometer is adjusted at the beginning 
Mac back titration, until, on closing the oiiTuit, the galvanometer 
r Ofts no deflection. A permanent large .swung of the galvanometer 
IS obtained at the end-point. F. SI. R. 
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Estimation of the Percentage of Fibrin in Blood and Plasma. 
H. C. Gram (J. Bid. Chem., 1921, 49, 279— 295).— Qtrated plasma 
is recalcifled and heated at 35° for one and a half hours; the clot 
is then washed and dried, treated with alcohol and ether to remove 
lipoids, and weighed. The whole estimation, including platelet 
count and the cell volume, is performed on 4-5 c.c. of blood. 

E. S, 


Chemical Blood Analysis. HI. The toport^e of the 
Ultra-flltration Method for the Analysis of Blood. M. Ricut*e. 
Qdittner (Biochem. Z., 1921, 124, 106-113).— Examples arc 
given of the use of the Zsigrnondy-Haen ultra-filtration apparatus 
for the estimation in blood of residual nitrogen, unc acid, chloride, 
sodium, free potassium, and calcium. The msidual nitrogen, the 
uric acid the chloride, and sodium are completely dialysable, hut 
only a portion of the potassium, calcium, or dextrose is free and 
dialysable. H. K. 


Colorimetric Estimation of the Concentration of Hydrogen 
Ions in Very Small Quantities of Blood by Dialysis. . J, 

Lindhaud {Conipt. rend. Trav. Lnh. Carlsberg, 1921, 14, No. 13, 
pp. 13).— A modification of the method of Dale and Evans (A,, 
1921, i, 142), in which the required (juantity of blood is reduced 
to "three drop.s, so that t he process can be applied repeatedly by 
finger pricks. Hirudin is used, and phcnolsulphonephthalein as 
indicator. The dialvsate is not titrated but compared with a 
colour scale of phosphate-indicator mixtures. The error fdr the 
dialysis of phosphate mixtures compared with a separate scale is 
about P,i 0-02, but compared with the original mixture the ?„ 
agrees in the .second place of decimals. Bicarbonate solutions gave 
by the electrometric method a P,, 0-2 to 0’3 higher than by the 
colorimetric, but this discreparuiy the author attributes to loss of 
carbon dioxide in dialysis and inai)plicahility of the electrometric 
control (of., however, Evans, .A., Iit21, i, 004). G. B. 


Preparation of Colloidal Gold Solution for Testing Spinal 
Fluid. A. 0. Getti.er and .). W. .Jackson {Arch. Neurol. 
Psychiainj, 1921, 6, 70- 71).— To one litre of water (distilled in 
copper vessels from potas.sium pcrmunganjite) are added in turn 
10 c.c. of 1% auric chloride solution, 7 c.c. of 2% potassium carbon- 
ate solution, and O'S c.c. of I'Vo oxalic acid .solution. The liquid is 
heated putil it boils, then removed from the flame and vigorously 
shaken, 0'2 to 0 3 c.c. of concentrated formaldehyde solution bciii^ 
simultaneously added, and the shaking continued for one minute 
after three or four minutes, the colour usua 1 1 y commences to develop 
If it does not do so, an additional O'l to 0'2 c.c. of formaldehydr 
solution is added, with agitation during ami after the addition. A 
deep red colour should rapidly develop. Ghemicai. Abstracts. 
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Relation betw^u Atormc Volumes [of Elements in Com- 

(.\a/«fe, A periodic relationship is known 

l„ exist between the atomic volumes of elements in combina- 
tion the differences between the atomic volumes of successive 
members of the same senes being of the order of that of hvdroven 
Similar serial and group relations are observed with the atomic 
refractivities. the serial differences again being of the order of the 
atomic refraetivity of hydrogen. When tJie atomic volumes of 
oarbon, nitrogen, oxygen, fluorine, siheon, phosphorus, .sulphur 
chlorine, arsenic, selenium, bromine, and iodine are plotted again.st 

obtained he approximately on 

Molecular Refraction of some Molten Salts and their 

" a molecular refraction of molten sodium 

hydroxide and nitrate and potassium hydroxide and nitrate has 
been measured at a senes of temperatures between 320” and 440” 
The method adopted was to allow a ray of light (sodium) to fall' 
mto a prism of the molten substance and be reflected from a metallic 
mmor inside the prism. The densities of the molten salts were 
determmed for all the temperature.s used. The mean molecular 
refraction o_yer the ivliole tem,.erature range i.s found to be : .sodium 
mfrate ll'o4, pota.ss,ura nitrate 14-09, sodium hydroxide 5-37 and 
potassium hydroxide 7-71. These values, whirl are accurate to 
one unit m the second decimal place, the refractive index being 
accurate to one un, in the third decimal place, are in good agree? 
ment with the values calculated from the atomic refractfons 
Uing the values 2-80 ami 2-.i9, respectively, for the atomic Srae.' 
lions of the .sodium atom and the .sodium ion, it is calculated that 
molten sodium nitrate i.s ilissoeiated to 61-7"„. The infliieiiee of 
tc-niperatiire on the iiioiecular refraction of all tiie substanees 
liaiiiincd is very small. ■ uosyames 

Some Problems of the Mass Spectrograph. F . W Aston 
iml K. H. lowi.ER Man., 1922 [Wl « aU^viSi a 

nalhcniatical ih,seu.ssioii of some jioint.s rai.sed’ by the pcrforinanje 
'»d further design of the iiias.s spectrograph. J R P 

111— '^<’Aji;n/insre« Jubitaum, 1921, 77-^ 

Ciirnic i .1 ' '■‘’I’"'*''' "f ‘'^planation, both bi- 

‘mpiog has bteir'fl'l' **’" 1 ”'’ "r 'I'lHntiim theory. Radiation 
'OL. exxu ii ^ adequately exiilained 011 the quantum 
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theory by Stern and Volmet ; the Doppler effect may be explained 
by the influence of radiation pressure, whilst collision damping jy 
considered to be due to the electron transitions produced by ^ 
collision, together with a sudden warping of the electron orbits, 

Chemical Abstracts. 

Intensity and Broadenii^ of Spectrum Lines. Chr. Fuckt- 
BAUER and G. Joos {Physikal. 2., 1922, 23, 73 — 80). — The forio 
of a spectrum line broadened by another gas depends on the latter 
not on the absorbing gas. The constant representing the broaden, 
ing is, with hydrogen and nitrogen, proportional to the density 
In the first pair of the principal series of csesium, the number repre- 
senting the dispt^rsing electrons on the classical theory is equa] to 
the number of ciesium atoms. For the mercury line 2537, the 
number of resonators is one forty-fifth of the number of atoms. The 
maximum of 2537 is less displaced towards the red by hydrogen 
than by carbon dioxide and nitrogen. J, R. p 

Excitation Stages in Open Arc-light Spectra. I. Sodium, 
Potassium, Calcium, Strontium, Barium, and Magnesium. 
II, Silver, Bismuth, Cadmium, Zinc, Air, and Copper 

B. E. Moore {A$(rophy$. J., 1921, 54, 191—215, 246— 272) ---Ar 
investigation of the variation of tlie spectrum with current, using 
a potential of 2000 volts and currents of 0-02 to I ampere, dw- 
tinguishes between live stages of excitation ; the features of each 
are described, and a number of intensity-current curves are given, 
The relation of the results to ])n.Hious work, including the Bohi 
theory, is briefly discussed. A. A. E. 

Influence of the Pressure of Foreign Gases on the P-Liaes 
in Saturated Sodium Vapour. R. Minkowski [Phy^ikalZ., 
1922, 23, 09 — 73). — Meiisurcinents of the magnetic rotation of the 
/.1-lines of sodium vapour in presence of nitrogen under various 
pressures showed that the constant- rt'pn'scnting, on the classical 
theory, the number of dispersion electrons in unit volume is affected 
by pressure. The difference in the values of this constant deter- 
mined by absorption measurements and extrapolated from the 
magnetic rotations is largely, i>erha|xs entirely, to be ascribed to 
the influence of pres-surc. The broadening of the lines under the 
influence of pressure is largely confined to liie side near the red 
The method may be used in the determination of small partial 
pressures of mo/iatomic vapours in mixture.s. J. R. P. 

The Production of Enhanced Line Spectra. R. A. Sawyek 
and A. L. Becker {Sciencp., 1921, 54, 305 — 5K)6).— When calciiu 
^vi^es are exploded by the Anderson method {Astrophys. 192 ( 
51, 37), it is found that, as the size of the wires employe 
is decreased, the energy of the .stimulus remaining the same, th 
intensity of the enhanced lines is itmreased, indicating a mor 
complete ionisation of the calcium atoiUH. A fine asbestos tibri 
about 3 cm. in length was therefore saturated with an aiiucuu: 
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solution of a calcium aalt, and the charge of the hieh-tensinn non 

donsora thro™ aoiosa it. The fibre reLined unlnlur^d Td the 

ealomm spectrum thus produced showed a striking enhknrment 
of the .spark lines of calcium over the arc lines, indicatinrS a 
large proportion of the emitting atoms were ionised A table 
giving the relative intensities, under various conditions, of prominent 
.park- and arc- hues of calcium shows that the new source TS 
provisionally called the super-spark,” yields a degree of ionisation 
comparable with, or perhaps in excess of, that existing in the high 
chromosphere of the sun and in the early (or hot) t|pe B stem 
Very minute amounts of material suffice for the production of 

iiti'tTii;"!''” “ ""'r 

The Evolution of the S^trum of Magnesium under the 
Muence of Increasing Electric Fields Application to 
174 HkmLlech ( “mi 

7i'^’iooi 1'i «n’i 3f®~3<5I).-ln a discussion of previous work 
IH IS shown that the .spectral effects of intense 

electric holds are particularly marked in the initial stage oft 
luminous phenomenon (arc or spark) when the temjx-rature and 
the clectrica conductivity of the vapours are not viry high As 
the temperature increases the emi.s.sion, which depend on rapid 
(als m potential, diminishes or disappears. In cmisequence the 
authors consider it dangerou.s to conclude that a star has a ’high 
temperature because the spark rays predominate in its .spectrum 

W. G. 

r ;L. ^ autJior ha^ again mea^iured the 

Ki line's of the eiemcnfi^t from zjiie to chlorine He f^t. i # 
the. Clements the lines and x, whici, H Vhiifr h d' “red 

caiKUimi liie line a,, according to Sicgbahii's notation was 
also found for the element.s calcium to chlorine Tr. . i i i ’ 
neu satellite of of .shorter wav^lmig^T: ' bce7 founr’ It 
appears to bo an cmissiim baniJ, and is denoted l>v y ' Tl r 

I...I I.,- Du.,.„„„ .s, 

s” '"v; rq«;'-Tj,v7;ri”r^ t.4s 

Isi ii tlii'iww t ■ ''-"^’“7 “I'l.'T ef A.. 

i»l«n,-nr; :.7 ybtlc'num has bemi studied without 

bv D mic f'ur 'un . t'“" 

!‘“oIvlxl,;.u n f"*- ™l’ix'r or 

. IxiLiuiiu, An attempt is made to show tl.c relatimiship 

a— 2 
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between the author’s measurements of the rays i,, ot,. and a, of 
copper and those of Hjalmar for the elements calcium to sodium 

w. g! 

Wave-lengths Longer than 5500 A. in the Arc Spectra of 
Yttrium, Lanthanum, and Cerium, and the Preparation of 
Pure Rare Earth Elements. C. C. Kiess, B. S. Hofkiss, and 
H. C. Keemers {U.S. Burenti of Standards, Set. Papers, 192] 
No. 421, 318 — 351). — Photographic determinations were made iii 
the yellow, red, and infra-red regions of the arc spectra, as follows ■ 
yttrium, 170 lines to 7881'8(}S A., lanthanum, 410 lines to 9078-91) 
A., cerium, 1700 lines to 9024-08 A. A description is given of the 
methods used in the purification of the substances employed, com. 
pounds of cerium, samarium, lanthanum, neodymium, and gado- 
linium being obtained from a sample of “ Weisbaeh ” sodium rare- 
earth sulphate, and those of yttriiim, dysprosium, and erbium frum 
gadoliuite ami xenotime. Tlic ecrium was removed from the 
■■ Welsbacli " residue.? hy piveipitatioii with ])otassium bromate aa 
basic eerie bromate; the other elements were then separated bv 
way of the fx-aetional crystallisation of the double magnp,sium 
nitrate. The ytfi-imn-group material was freed from the elements 
of the cerium group, and tlien fraetionally crystallised as bromate. 

Chemical Abstract.?. 

The L Series of the -Y-Ray Spectrum. D. t'osTEii {Compl 
rend., 1922, 174, 378 — 379). — The author lias again measured the 
spectra of a large numhoi- of elements (tantalum to rubidium), 
and ill general the new results eonlirm the. conclusions of previous 
work and in addition lend suiipoi-t to Bohr's theory of the, structure 
of the atom (cf. this vol., ii, 277). Certain of the author's results are 
more or les.s oppo.sod to the ro.sults and conclusions of Dauvillier 
(cf. A., 1921, ii, 421, 475, 699) and fhe.se divergences are summarised 

W. G. 

The Infra-red Absorption Spectra of Alkali Hydroxides. 

G. ii. Gbaxtham (Phi/siatl Iter., 1921, 18, 340; cf. Howe and 
Gibson, ibid., 1917, 10, 767). -W'lieii the absorption of solutions 
of sodium, pota.ssium, and lithium hydroxides (of various concen- 
trations) and of amnmiiium and oiesium hydroxides (one solution 
each) was determined with reh-reuee to that of water, all the ciirvci 
showed a broad, intense absoi-jitioii band with a lua.xiimmi at 
about 2-29p., exeepl. in the ease of the ammonium hydroxide 
solution, for which the maximum was found to bo at 2-20/i. The 
alisorptioii was found to he pro[Hn-tioiial to the concentration, but 
not to vary sy .sternal io.ally with tlie atomic weiglit of the metal 
used. It is suggested that the band is line to dissociated hydroxide 
ions, although in the ca.se of other hydroxide solutions such a hand 
has not previousiy been observed, ilaximutii absorption of water 
was ob-served at f-48 and l-98;t. The effect of dissolving an alkali 
hydroxide is to decrease the absorption of the water in tiie band at 
1-48/1 by an amount projiort-ional to tlie concentration of the aoiution 
and to the atomic weigfit of the metal of the base. A. A. £- 
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'Xlie Ultra-violet Absorption Spectra and the Optical 
Rotation of the Proteins of Blood Sera. 8. Judd Lewis 
\Proc. Roy. Soc., 1922, [5], 93, 178—194; cf. A., 1917, ii, 62}.— 
Eleven sera, six from the horse and five from man, were used for 
(lie separation and purification by modifications of well-known 
luetJiods of the albumin, euglobulin, and (/'-globulin. The optical 
rotation and the ultra-violet absorption sjiectra of the individual 
proteins were examineel in detail. (/--Globulin, euglobulin, and 
albinnin from horse sera had specific rotaf-ions (if - ">2'', — 43’, 
and — respectively, the corre.s|x>nding values for human 
lieiuii -46^' ajid —48^^ for tlie globulins and varying values for 
ailjuniin. 'rbe ab-sorption curves are similar in form and 
(.liaraeter to tiiat of .serum, wcll-dev('loj>cd baml.s b(.*ing best found 
at f.oneentrations of for albumin and 0-(>4‘\'. for the globulins. 

'J'he al)‘><)rption curve of i/r-globiiliii is the .same for the horse and 
man and differs fnuii euglobulin in the e.xtinction coefficients but 
not in general form. 4'or Jior.se and liuman albumin, the curvTS 
are the sainc except for a constant ratio in their magnitudes, dm* 
])ns.sihly to physical or chemical as.so(ialion of an aggregate of 
little oi' no absorptive |H)wer. fl. K. 

The Fluorescence of Mercury Vapour. J. 8. v.w der 

LiN'tJEX and K. \V. Wooi> {Asfrophy/s. ./., 102], 54, 149 — ICO). — 
Since the duomscont .spectrum of mercury vapour cannot be e.xcitcd 
ill quiescent vajiour, hut only in vapour which i.s being di.stilled 
from the metal at a teinperatun; not le.ss than the actives 

iimleculcs are pre.sunuibl 3 ' not neutral monatomic moleoule-s, but 
others, possibly diatomic, jirosent only during distillation. Tin* 
spcctruiji oon.sists of linos at 2o.3fi. 2.V>9, and 2:)4G A,, and four 
^:uuc■tu^eles,s bands with maxima at 2346, 2'4n, 33i>ib and 48.'>d A. 
Tim coinplote .speetrimi is excited by light fnuu a zinc spark, but 
single lines excite only a part. 'I'lic relation of lie* >{>crtruin to 
tlKMxeiliug light is exainincil iu s(»m«- di-tail. A, A. K. 

Hydrates of Boron Trioxid© as a Constituent of Systems 
Capable of Strong Phosphorescence and containing- Organic 
Compounds. Khk’II Tikuk and Jb:TKK W'n.n' (L'w,. hi22. 55. 

\H]. .'(Ss .’j 97). - 'ITu* ph(».s|>h«*re.sceiicc nf partly dehydrated fiorie 

add (A., 1921. ii. To) originates fnun traces (»f organie compounds, 
i' K-muvable, n<d by l■ee^vslall^>ali<Ml, iiinition in a .stream of 
'i\ygeii, boiling with nitric acid, or fu.-'i«*n with {Hita.ssium nitrate, 
hut by boiling, with fuming nitric acid for tucuty-four liours. 
subsequently rcerystallising thn‘c times from water specially 
Jiiiritied, and liiially igniting the iipiker |>(*rli«*ii of tin* tillered mass 
I'vhic'li liad not been in contact with filter-paper) in a platinum 
c-riicilije, Phosphore.seenee could not Ik* induced in sneli a [ircHluet 
hy any means other than by introduction of organic impuriti(\s. 
I'or this purpose, even tbn.se piv.sent in ordinary distilled water 
^uthce. A number of ihioresceiit boric acid e<jmponnds wtut* pre- 
Jiared by the re.spective udditioiiH t<J puritied l>orie acid of fiuores- 
'•un, its sodium salt (uranin), phenolphthulein, benzede acid, (jninone^ 



ii. 246 ABSTBA.CTS OF OHEMICAL PAPERS. 

aniline, dimethylaniline, diphenylamine, phenol, quinol, naphthol 
terephthalic acid, pyridine, and quinoline — in short, aromatic or 
heterocyclic compounds, but not aliphatic compounds, unless these 
(for example, ethylene glycol or sugar) undergo some decom. 
position — followed by fusion of the mixtures to transparent glasses 
or by heating for two hours in the vacuum of a water-pump until 
a partly sintered mass is produced. Inorganic compounds, even 
those of uranium or the platinocyanicles, with the exception of 
boron nitride (Tiede and Biisclier, A., 1921, ii, 74) do not produce 
phosphorescent materials, nor can the boric acid be replaced 
hy silicic or phosphoric acids. Hydration to orthoboric acid 
consequent on exposure of the products to air largely destroys the 
phosphorescence, as does also too intense dehydration, Phosphor- 
escence is excited by daylight, but usually best by the ultra-violet 
light of the quartz lamp, and does not usually persist for more* 
than two minutes. The intensity, however, is frequently much 
greater than that from the phosphorescent alkaline earths and 
sufficient momentarily to illuminate comparatively large spaces. 
Blue tones predominate, but reddish-yellow and green effects have 
been observed. Rontgen, cathode, and radium rays have no 
effect. The new products show only slight tendency towards 
thermoluininescencc, down to the temperature of liquid air. In 
common with analogous cases, they are produced when the medium 
(boric acid) suffers contraction. They offer no support for the view 
that luminescence of organic compounds is dependent on their 
slow decomposition (Perrin, A., 1018, ii, 418; 1019, ii, 177). Pure 
anthracene, in spite of its fluorescence, causes no fluorescence in 
boric acid, but compounds like ethyl dihydrocollidinedicarboxylate, 
which are excited by ra<lium rays, give a product in which fluor- 
escence is produced by ultra-violet illumination, but is indifferent 
to radium. It is presumed that the phosphorescence emanate:^ 
from definite organic derivatives of boric acid (cf. Dimroth and 
Faust, A,, 1922, i, 155; Pictet, A., 1W3, i. 601). Thus orange 
crystals result from evaporation of a solution of boric acid con- 
taining uranin (I : 3000), but these, on fusion, become light green 
and simultaneously acquire capacity for phosphorescence. 

J. K. 

Action of Red and Infra-red Rays on the Phosphorescent 
Sulphides. Max^rtce Curie {Compt. rend.y 1922, 174, 550— 
553). — As an explanation of the extinguishing action of the le-^s 
refrangible part of the sjK*ctrnin (ui certain phosj)horescent sub- 
stances, it is suggested that the action of the extinguishing ray.^ 
will consist in rendering the medium a conductor by the detach- 
ment of electrons from the atoms of sulphur, in the case of the 
flulphides. In support of this theory, experiments are described 
in which an increase of conductivity was found for fincly’-powdered 
sulphur and certain sulphides when they were exposed to the 
action of red rays. This hypothesis also gives an explanation 
of the fact that the extinguishing action is not limited to the red 
and infra-red portions of the spectrum. W. 6. 
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Preparation of Phosphorescent Magnesium Sulphide. 

Ekich Tikde and Friedrich Richter (Z. Elektrochem., 1922, 
28, 2^21). — Strongly phosphore^ent preparations of magnesium 
sulphide containing small quantities of bismuth, antimony, or 
manganese may be prepared. These substances exhibit a violet, 
golden-yellow, or dark red phosphorescence and an afterglow which 
in every way corresponds with that of the well-known preparations 
of the alkaline earth sulphide. Details of the method of preparation 
of phosphorescent magnesium sulphide are not given in the paper. 

•T. F. S. 


Experimental Proof of some Theories of Natural Rotatory 
Power of Optically Active Solutions. Paitl Wetterfors 
{Z. Phnsik, 1922, 8, 229 — 242). — With the object of testing the 
hypotheses of optical rotation put forward by Lorentz and Livens 
(•' Theorie elektr. opt. Erscheimmgen,” 1906; A., 191 3, ii, 543 ; 1914, 
ii, 830), the author has measured the .specific rotation, [a], the 
refractive index, «, and the rotatory di.spersion of solution.^ of 
camphor in ethyl alcohol, propyl alcohol, acetone, benzene, and 
toluene, and of ot-bromocamphor in the three last-named solvents. 
The nicasureiueiits wore mad<‘ with solutions of various concen- 
trations from 10-02 to 49-98 grams per KKl c.c. of solution at 
temperatures from 1 1-1 to 18-0^. Four scries of measurements 
were made in each case with light of wave-lengths .iSDpp, .346^,*, 
436w atd 710/I/I, the first being obtained from a sodium lamp and 
the three latter from a quartz mercury lamp by the use of suitable 
light filters. The specific rotation of *-bromocamplior in acetone 
solution in various concentrations, c, is given by the eouations 
[i]i.7io=86-87-bO-002.')c; |3t]A-ii9-= UO-08-1 0-1043c ; r3cL_54o = 

172-01 -f0-1389c; [3 c]a-««= 350-254-0-3.‘>01. It is shown in general 
the rotation increases with increa,se of temperature, since the 
concentration of a solution decreases u-ith increasing temperature 
the specific rotation is also greater. .An exception i.s found in the 
case of acetone solutions of x-bi-omocamphor ; here the rotation 
decreases with iiiereasing temiM-rature. but the specific rotation 
IS independent of temperature. The rotatory di.spersion, defined a,s 
the ratio [a]., ; (ajj,, where [a]* i.s the specific rotation for the wave- 
length A ami foiJjjj, the same (piantity for A = .")S9, changes in general 
With the concentration. Broniocainphor shnw.s an increase 
(•amphor a decrease for the wave-lengths A- r>4(V^ and 43G;xu 
1 but for A — 710^g (A<r>S9) an increase when the con- 

centrations are greater. Sohitions of camphor in acetone are 
exceptional, for hero the rotatory dispersion is constant. According 

nuftt hoid: thi.s has been rewrilUm in the form 1)^ j- 

f •'•'o ■ I»l<»tting the values of' |a] (a^ -l) 

111 ^ ^ shruild tn* <>l>tained. Treating the 

c-'penmeiital valiie.s in this wav aetiiallv lends to straight 
«u'>tions of camphor in heiizeiie mid toluene, and for 
omocamphor in benzene; in all other eases a straight line passes 
1} -approximately through the points. The values of o ami 
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have been evaluated by^ Z r 

ml 105 2782 1915, 10^ 1547). The numerical values of a 

“ hn^me Tor xilit and \=43fi;.^. It is shown, therefore, 
representation o ;r,_r -i. ^2)^ must be constant. Thp 

irtia'‘ssr,47i;t'r. 

of ^solutions of camphor in bctiz.'iie, toluene, and the alcohols, 

7l5l”.r“”o ..IS 't»' "< ‘ '■ “ Tf 

of the concentration. ' ‘ ’ 

Photochemical Studies. XIV. F^damental Photochemi- 
cal Laws J Plotnikow (/i. «•/-«. piotoc/noff., 1.12-, 21 134- 
theoretical paper in which tinstcin s pliotochomicnl 
140). -A the. * 1 - (jrotthiis-van’t Hoff photochemical absorp. 

e.pnvalentlawa.dtteGn4Htu^^^ 

la'iv leads "to the folfoning improhabilitics. On calculating the 

S.rer 5"»»«mth .™JEo.il8<-i.r.y. 3xl«*« .htek i.idtat,, 
gi\es . iv'ivr.lenetb light becomes much more active, 

mt I'nlth r” rays d molecules will he simply destroyed 
it- he" a 1 atontf in all ’reactions in all solvents most react with 
ti e same velocity at .all teinpcralnrcs and must take np the s«.,o 
mimhity of ene^v. It is shown thatjhe (irotthus-vant Hoff 
law is iliametricaily ..pia.sed to the b>>istein laiw hn.ie 
of photolytic reactions arc .lUote.l in iilueli the l-,in»t. in law in 
no\vai' represents the faot-s, and two fnrllier e asses are noted iii 
ndiioh deviations from the law of to 22'; are obser ed, 

The nhotolysis of hydrogen iodide and hydrogen hi omide aloi.i 

ini-e an approximate agrecinent, hut here there is a divcrgeim 
gne an appioxoo ^ recent liapn 

viirviug between - ivo ,0 ‘lud , ,o- n \ t + 1 ,. 

tz ' Phvsik, 1921, 5, 421). whieli shows the applicahihyv of tin 
Einstein law and characteri.ses the (Jrntthiis-vau t Hoff law a. 
untenable, is criticised. It is shown tiiat the 'l^Trto miki 
and the method of oiicralioii is imicli ’""/'‘'''’‘I’ ‘ ^Veieert from 
it possible to draw conclusions of the fyiie drawn '-y We,|at fro 
the results. In the pre.sent aiithor-.s opinion, the Einstein law ,n 
its present form cannot be maintained. 

Photosynthesis and the Electronic 
a. Dixon and X.iiel G. Ball (.So, l‘,or hoy. 

16, 4:15—441; cf. Dixon and l\)o!e. A,. 19_U, u, .143). 
tinuation of previous work, tl.c pholo-electnc ^ ™ 

phvll were investigated. The elect.-, a.ic theory of 

i,s "supported by e.xperim<M.ts hi which sensitised photo^^l 
l.lates were affected by light at a temperature of IS.i , 
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action being thereby^ precluded. Using collodion lilms, it was 
ahown that sensitisation by chlorophyll is also effective even at 
the temperature o{ hquid air. Since only light of visible wave- 
lengths is absorbed by chlorophyll, and since earlier experiments 
jiave shown that electrons are not expelled from chlorophyll, it 
follows that the light absorbed is wholly used in the displacement 
of electrons within the molecule, thereby making some atomic 
group or groups reactive. In photosynthesis, these groups may 
react with carbon dioxide and water, according to the scheme 
chlorophyU-a+COj^chlorophyll-b+CHaO and chlorophyU-f)+ 
HgO^fihlorophyll-a-j Og. It is assumed that these reactions 
only take place during illumination arul tlepend on its intensity. 
The velocity of the first reaction would only increase with intensity 
of illumination so long as carbon dioxide is in excess, whilst the 
velocity of the second reaction would only be indirectly influenced 
hv this factor. q -W. R. 

Absorption of Rontgen Rays. K. A. Winoardh {Z. Ph>/sik, 
1922, 8, 3()3— :i70).— .A method for the determination of the absorp- 
tion coefheients of substances in solution for the homogeneous 
Bonlgcn rays of the line of molybdenum is described. The 
atomic absorption coefficients are calculated, and it is shown that 
the logarithms of these when plotted against the logarithms of 
the ordinal numbers of the elements give two straight lines. Oxygen 
showed a marked deviation. j_ ^ R 


Spark Lines in the Hdntgen Spectrunii Greoo.h W entzel 
(Jnw. Phi/sife, 1921, [ivj, 66, 437 — 401). — It i.s assumed that the 
inner i^hells of the atom may under certain conditions undergo 
repented ionisation. By the spontxincous transition of an atom 
front such a state to a .state of e<jual level, Rontgen lines will be 
emitted which cotit'.'^pond with spark lino.'^ in the optical spectrum. 
It is shown that the emis.sion can have only one tine-structurc 
(if known Rontgen lines, which is extended usually towards the 
region of short wave-lengths- All the lines which pieviouslv 
caused difficulty in the .systematica arrangement of Rontgen spectra 
can lie regarded as spark lines; in particular the hard Kt. satellitc.s. 
from to y.^ can be <lerived from two combination rclatiojis, 
and the complex structure nf the A -absorption edges observed 
w rnckc i.s also elucidated. The magnitudes of the frequency 
(lirterenecs and their linear change with ordinal number are 
salrsfaetorily explained. J R P 


I Thermodynamic Equilibrium. L. de Broglie 
LPf: fvij, 3, 33— 1.-.),- The condition,, of 

nio( }iiaimc cqiiilihriiini l>et\vecJi atoms, electrons, and radiation 
in an enclosure nmint.nincd nt a tcm|K'rature T are considered 
l-K-twcen the atom.s is described bv 
Boltzmann, which may be applied to 
niimhor "t energy may assume only a certain 

01 discontinuous values. The equilibrium density of 

9 * 
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radiation in the region of frequencies considered may be repje 
sented by Wien’s law. The free electrons are considered as forminff 
an ideal gas, with density proportional to Ti. The atomic 
coefficient of absorption of a substance is then shown to be givejj 
by p= where C is a constant, X the wave-length, n the 

number of electrons in the level p (in the sense of Bohr’s theory! 
and Bp=hvp the energy emitted when the atom passes from the 
ionised to the normal state. This result is compared with experi 
ment. J. R p ■ 

Stopping Power and Atomic Number. ,1. 1,. Gussox 
{Phil. May., 1922, [vi], 43, 477 — 4S1). — By a discussion of known 
results it is shown that the stopping power of an atom is propor- 
tional to -V*. where ,V is the atomic number, rather than to ii 
where .4 is the atomic weight, as previously supposed. Thjg 
a^ees with the higher stopping power of hydrogen as compared 
with helium. J. R, p 

Isotopy of the Radio-elements. M. L. Neuburoeb {Xainre 
1921, 108, ISO). — Meitner’s (this vol., ii, 15) nucleus model of the 
radio-elements permits of the division of the radioactive isotopes 
into four classes : (1) those which possess only the same nuclear 
charge and the same arrangement of their outer electrons, for 
example, radium and mesothorium-I, (2) those which have in 
addition the same atomic weight and the same total number of 
nuclear “ building stones,” for example, ionium and uranium-}’ 
(3) those having the same number of each nuclear building stone’ 
but a different arrangement of these in the atomic nucleus, for 
example, radium-f) and actinium-B, (4) those possessing the same 
arrangement of building stones, and thus the same probabilitv 
of disintegration, for example, radiura-ff and actinium-i». Such 
elements cannot at pre,sent be designated isotopes since there is 
no available means of distinguishing between them. A. A, E. 

The Ionium Content of Radium Residues. Elizabeth Ros.i 
(Per., 1922. 55, [B], 294 — 301). — Ionium has been estimated in 
various radium n-sidues according to the “ indicator ” method with 
the aid of uranium-X and the content ha.s been compared with 
that of pitchblende. The (inal residues obtained during the 
extraction of radium in Austria still contain approximately Hi", 
of the ionium present originally in the pitchblende. Thorough 
extraction of the latter with nitric acid on a laboratory scale givni 
insoluble residues which arc almost completely free from ionium. 

The importance of the estimation of ionium for that of proto- 
actinium in uranium minerals and for the inter-relationships of 
the actinium series is discussed. H. W. 

Artificial Disintegration of the Elements. Ixcturo do- 
livered before the Chemical Society on l•’cbruary 9th, 1922. .SiHi 
Erne.st Klthebford (T,, 1922, 121, HIP - 41,7). " * 

Luminescence of Flame Ions in the Air Spark. H. Giei.-;- 
.icher {Pkysikal. Z., 1922, 23, (>.j— 1>9),— When a Hamc colouiwi 
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with a salt vapour is brought into a strong electric field, the ions 
iway be caught on two platinum wires, outside the flame, on which 
they may afterwards be detected spectroscopically by heating. 
When a spark i.s passed between a wire in the flame and a brass 
sphere a few centimetres from the flame, or two wires similarly 
placed the spectrum of the spark shows the lines of hydrogen 
and the metal ions. Lithium, sodium, potassium, rubidium 
cjesium, thallium, and .strontium were examined. The metals 
move iirinoipally to the negative electrode, but partly to the positive 
In the case of .strontium, all the lines leave the flame, but in the 
other cases only a limited number. In spite of the strong field 
in the .spark, only the lines with a small exciting potential (small 
hv) appear, The ions are partly produced in the flame and partly 
in the spark. An ajiparent change in wave-length occurs 

J. R. P. 

Ionic Equilibria on MetaUic Surfaces. H. von Euler 
[with ARvrn Heueliu.s and ZimmerlundJ (Z. Ekctrochem., 1922 
28, - u). An account is given of the .sorption of gold, silver 
and mercury ions on the surfaces of the metals. The method 
consisted m determining analytically the change in the concen- 
tration of .solutions of silver nitrate and .silver sulphate after they 
had been in contact with metallic silver and gold rcspectivelv 
Similar experiments arc described for solutions of mercuric chloride 
m contact with mercury. It i.s shown that 1 sq. metre of silver 
Mil-face alworbs O-jJi) mg. ion from .silver nitrate and tl-.J mg ion 
.‘"’.Vocl,"™ '^olidion, whilst the same area of gold 

alwirlis (I•(K,.1 mg ion from silver nitrate. A sq. metre of mercury 
siirfiice aiworbs (»•(KI4 mg. ion from mercuric chloride .solution. 
Iho results arc (liscii.s.scd m eonnexion with the charge of an electric 
(loubie layer. ^ J F S 

Evidence for the Existence of Homogeneous Groups of 

Large Ions. I. J. Noi..xx 1921. 18 185 198) 

Uing .I.s did Blackwood (i/i/d., I92(». 16, ki), the Zelenv method 
lor the mca.surcnieiit of the mobilities of ion.s, instead of that 
‘f Ho,,. Ir^h 

i it’iv ’ papers), evidence ha-s been 

aiWucid to confirm the authors original statement that when 

Scr’"*"'' "ays, the ions can be 

IT MCI Rlaekw-oiHl's negative results 

s nt 1 11 f'--'”' group to group when the time 

I nt III t!i(' nu’a.'tunn^^ r]iaml>rr is rrlativcly Iom^. A. A. E 

(’ ^®«=trons by Nickel. Davi.sson and 

Uct ^ •■'>2L>-524).-\Vben a nickel 

bisLs “ ■'‘‘‘■‘'•'I"' electrons, there i,s observed, 

teferisfio nf moving .secondary electrons char- 

siKcd AfL cmi.ssion of electrons of higher 

r experimental ami matheniatieal examination of 

0*— 2 
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the phenomenon, it is suggested that U»c sharp deflexions experi- 
enced by these scattered electrons must result from their pene. 
tration into the atomic structure and their deflexion by the strong 
lield which they encounter. A. A. E. 

Dielectric Constants of some Esters at Low Temperatures. 

L. G. Jackson {Phil. Mag., 1922, [vi], 43, 481 — 489). — A method 
is described for the determination of the dielectric constants of 
solid and liquid substances by the use of triode valve circuits. 
The results, with a frequency of 4*7x10® per second, were, at the 
absohite temperatures indicated, as follows : methyl formate, 
2*56 at 78*65“; ethyl formate, 2*40 at 81*3''; n-propyl formatt^ 
2*39 at 79*5® ; M-butyl formate, 2*43 at 78*7“ ; methyl acetate, 
2*58 at 77-3''; ethyl acetate, 2*48 at 79*15*’; >i*propyl acetate, 
2*42 at 80*9'’; «*butyl acetate, 2*41 at TT-C”. The values are 
smaller than those found at the ordinary temperature (5 to 0), 
The acid radicle apparently contributes but little to the value of 
the dielectric constant. The dielectric constant of » -butyl acetate 
increases linearly with decrease of temperature to the melting point 
at which there is a .sudden fall, followed by a very gradual rise as 
the temperature is still further lowered. J. R. p, 

Conductivity of Concentrated Solutions of Sodium and 
Potassium in Li^id Ammonia. Charles A. Krats and 
Walter W. Lucasse (-/. Amer. Chem. Soc., 1921, 43, 2r)29— 
2539). — The specific conductivity of solutions of sodium and 
potassium in liquid ammonia at its boiling point {—33*5^) lias been 
measured for concentrations from 0*6.Y to saturated solutions. It 
is shown that as the concentration increases, the specific conduc- 
tivity increases enormously, reaching the values 0*5047 X lO'* and 
()'45fi9xl0^ for saturated solutions of sodium and potassiiiiii 
respectively. The specific conductivity of solutions of sodium and 
potassium at the same equivalent concentration is very nearly 
the same. The equivalent conductivity of .saturated solutions of 
sodium and potassium in Uejuid ammonia is of the same order of 
magnitude as that of such metals as strontium and iron. Tiit* 
solubility of sodium and potassium in liquid ammonia at its boilin': 
point has been found to be 5*367 and 4*86(> mols. of ammonia pi*! 
atom of sodium and potas.sium respectively. The general result 
of the work is the furnishing of further evidence in support of the 
hypothesis that the condu‘'tion process in metals consists in n 
motion of negative carriers of sub-atomic dimensions, wiiich carriurs 
are identical for all metals. J. F. S. 

Potentials at the Junctions of Univadent Chloride Solutions. 
Dua'CAN a. MacTnnes and Vu Liang Yeii (./. Amtr. Chtm. bV, 
1921, 43, 2563— 2573).— Vsing a slightly modified form of Laml 
and Larson's flowing junction apparatus (A., 1920, ii, 347) tk 
contact potentials of the type, MCljM'Cl, in which U and 31 
are either hydrogen or an alkali metal (lithium, sodium, potassium, 
caesium, or ammonium) have been determined. The measurements 
were made at 25^ and were for solutions of equal concentrations. 
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Tables of results of all possible combinations are given for the 
nonoentrations 0-l.V and 0-01 fV, and the values compared with 
those calculated by I^wis and Sargent’s formula (A., 1909 ii 309) 
5 values were obtained, within a few 

hundredths of a nulhvolt. The Lewis and Sargent form of PlLtrs 
„ng.na equation log, a„/a/ expresses the resultrfo? 

most of the case.s .studied and gives a qualitative agreement in all 
cases The experimentally determined potentials can however 
be obtained from the differences between numbers which are 
Oharaotenstio for each ion at each concentration. This is eq uivalent 
to the e.xpression given above, except that for the lithium and 
potassiuin ions, va ue.s of A which are slightly different from those 
obtained from conductivity measurements would have to be used 

•T, F. S. 

electrode ts descrilx'd. 'The electrode eon.sist.s of a short leillth 
of platinum ty.re scajerl into the end of a gla.s,s tube and projeclhig 
1 mm, from the end ; the tube should have an internal diLete? 
of about 4 mm A loop of 1 mm. diameter glass rod is sealed to 
the end of the tube so that the platinum wire occupies the centrl 
0 the OOP A glass tube of slightly greater diameter than the 

r firth’ f""' “““ ‘u-"/""'* ^ ^“<1 ‘>nd having 

fit rt ® T “I’ l^vi-eed near the to]) by a small 

hoi. , hts oyer the idectrodc tube and is kept in po.sition by a niece 

T,r' I i-- Plntinhseil in the usmal wly 

rill object of the eicetroac is; tooiir^ure a rapid equilibrium between 
he hydrogen m the i.latinum and the hydrogen ion in the sohi 
tion. To itse the electrode it is drawn up tho^tiibo until the wire 
ml glass loop are in the midille of the bulb in the jacket tube and 
the Mhole i.- immersed iii the liquid to be measured until the tube 
C'Oimoctmg the bell and bulb is filled tlieii the electro bill i 

tr’t'boH tn mI" “r r 

hvd. «en .,nd , : 'las to be saturated with 

iciief; wf;i:'i&m::::i:’'" 

7 -vs M (Z. EMM,... 19->1“28 fTficx 

(.J.d. ,,b-,),),_Polemical; ef. A., 1920, ii; 4TO; I 92 , 'ii 297 

j, F. «. 

Hydration Co^exion with the 

"f A- and V.io , r’ — *')■ — Hie decomposition voltage 

™t>idium^ aluminium s'llpl'urio acid and the sulphates of 

mum, pota.ssium, ammonium, sodium, lithium. 
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masmesium, zinc, copper, manganese, and mckel haa been determined 
and the values have teen compared with the degree of diss<«iation, 
the surface tension, the molecular hydration and the lomo hydration. 
It is shown that there is only one break m the anode current- 
voltage curve, and this is attributed to the discharge of the SO^ ion. 
The results show that the surface tension is in no way related to 
the discharge potential of the anion (E ) ; the depee of dissociation 
also stands in no direct relationship to the value of fi, m some 
cases it is found that an increase in the value of the degree of 
dissociation is accompanied by an increase of E. It is concluded, 
therefore, that the discharge voltage is dejxmdeiit on the velocity 
of the anode process, that is, a lower potentml wiU be required or 
decomposition the greater the velocity of the anode process. To 
investilate the cau.4 of the difference m the velocity of the anode 
process in different cases, the anthore have compared the. value 
of E with the hydration of the molecules and the ions It i., shown 
that there is no connexion between the value of E and the number 
of molecules of water combined with the molecu es of the electro. 
Ivte The more hydrated the kations the smaller is the decom. 
Lition voltage found to la-, and since the more hydrated the 
Stion the less hydrated is the anion, it M ows that the lower 
i; the potential reVired 

expressed by the “•»eme («_) +23-S0, , 

(cl Na-SOdHjOVrr SNafH^OleB+SOi (HjO),,, (dfbU, (HaU)™ 

SO/'+mft.O The cause, therefore, of the retardation of the 
anode i.roce.ss is the insufficiently rapiil formation of SO, ions 
from the hydrate. It is shown that there i.s a definite ponodicity 
between the value of E and the atomic weight of the kation. 

•) . £ . O. 

Influence of CoUoids on Overvoltage. N. Iso.vrischxv 
anXpHiE bLk.u.xnn (Z. ElM.rn., 1922, 28, 47-.iO).-The 
discharge potential of the hydrogen ion on copper, silver and 
platinum cathodes has been measured m 2A-sulp luric acid con. 
Lining various coneentratioiis of gelatin (0— 6,o). It is shown 
that the nature of the cathode has no influence on the discharge 
potential. The value of this quantity at to a maximum 

with increase in the gelatin concentration and then commences to 
fall There is a corresponding increase in the anode discharge 
voltage with increase in the gelatin concentration. The chanp 
is explained as due to the formation of a complex betwren the 
hvdrmren ion and the gelatin which is slowly decomposed at the 
electrode (see preceding abstract). The maximum potentml repre- 
sents the point where all the ions have combined with ^Utiii 
and a calculation based on an approximate value of the moleculai 
weight of gelatin shows that a complex consisting of one hyUropn 
ion and 1173 molecules of gelatin is formed. J. t 

Free Energy of Dilution and the Activities of the tons oi 
Potassium Bromide in Aqueous Solutions. J. N. 
and Habby B, Habt (J. Amer. Chom. Hoc., 1921 , 43, . 

Measurement.s of the E.M.F. of cells of the type Ag]AgBr, 1 
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{CHg^ have been made for various concentrations (c — 2*0 — 0-001^) 
at 25°, decrease of free energy and the decrease 

in content attending the reaction in these cells have been 
^^l^yiated. The free energy decrease accompanying the transfer of 
\ mol. of potasaiunj bromide from various concentrations (c) to O-lOiV 
have also been calculated. The E.M.F. of concentration cells with 
jon transference of the type Ag|AgBr,KBr{ci)|KBr{c 2 ),AgBr|Ag 
A of concentration cells without ion transference of the 
types Ag|AgBr,KBr(c,)|KHfe— HgjK|KBr(c,).AgBr|Ag and 

KHg 7 |KBr(Cj),AgBr|Ag — Ag|AgBr,KBr(Cj)|Hg3.K liave been deter- 
mined and from these valuas the tran.sport number of the potass- 
iurii ion has been calculated. The results show that dilution has 
very influence on the transport number of potas-sium and 
there- only a very gradual increase with increasing dilution, whilst 
the effect of temperature is practically negligible between 25'^ and 
3 ;*)^ I'hc decrease of free energy and heat content accompanying 
the transference of 1 mol. of potassium hroinide from a concentra- 
tion Cl to a concentration have been calculated. The activity 
coefficients of the bromide ion have Ix^en calculated and a com- 
parison made of the activity coefficients of the chloride and bromide 
ions. For all concentrations up to O oN, the activity coefficients 
nf these two ions are practically equal. J. .F. S. 

Electro-chemical Behaviour of Metallic Conducting Com- 
pounds. G. Ta.mmann' {Z. Eleklrochevi., 1022. 28, 3C— 40).-- 
A discussion on the electromotive behaviour of compound.s which 
exhibit a metallic conductivity, ft i.s .shown that of the five cobalt 
silicide.s, only those are attacketl by acids which contain more 
than one atom of cobalt to one atom of silicon. In the case of the 
lead palladium inU^rmetallic eom|K)und.s, it is found that they have 
the palhulium potential, but if there is an excess of lead over that 
required for the formatii>n of a compound in the lead palladium 
alloy the mixture .show.s the lead potential. A number of other 
mk are cited and discussed. J. F. S. 

Activity Coefficients and Colligative Properties of Electro- 
lytes. Herbert S. H.ak.\el> (•/. Amtr. ('hem. Soc., 1922. 44. 
2-)2 — 267). — A theoretical j>apcr in which on the basis of the em- 
pirical equation log F a — c — c”" (A., 1920, ii, 064) which connects 
the activity coefhoient of an electrolyte with the molecular con- 
centration at a given tcmperatuiv, and Duhem's equation, cqua- 
tion.s are derived for calculating the vap<mr pressures of .solutions 
at this temperature. The validity of the above equation has been 
rigorously tested, and it is found to Iiold for all electrolytes over 
the whole range where data were examined with the exception 
oi sulphuric and hydrochloric acids. In these cases, it holds up 
to a concentration 3M. The activity eoefheients of solutions of 
hydrochloric acid, sodium chloride, anti jK>tas.sium chloride have 
been investigated and the values of the j>araineter.s t'f the above 
wjuation for these eIectroIyt€« and cdhers have been collected and 
tabulated, from which the vapour pres.sure.s and osmotic pressures 
"1 their solutions may b«* caleiilatcd. It is sugge.sted that the 
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equation and method employed he^, although empirical ami an 
approximation, will prove useful in testing the consistency and 
accuracy of activity data and also will be of service in (^ganising 
the coUigative data of concentrated solutions. J. F, S. 


Ghosh’s Theory of Electrolytic Solutions. Oharle.s 
Kratjs IJ Amer. Oheni, Soc., 1921, 43, 2514 2528). A theoretica} 
paper in which the hypothesis of electrolytic solutions put forward 
by Ghosh (T.. 1918, 113, 449, 627, 777, 790) is discussed. Ghosh’s 
equation expressing the conductivity of solutions of electrolytes 
as a function of the concentration is compared with the experi. 
mental values in aqueous and non-aqueous .solutions. On plotting 
the values of log A against those of the cube root of the concentra- 
tion the experimental points lie on a curve which is concave toward 
the axis of concentration. If Ghosh s equation were applicable, 
the points should lie on a straight line. The deviation of the 
points from a linear relation is consistent throughout, and cannot 
be accounted for by errors in the original observations. It is 
held that in its present form Ghosh’s hypothesns does not satis, 
faotorily account for the properties of solutions of electrolytes. 
The postulates and assumptions on which the hypothesis is based 
are discussed and several inconsistencies indicated. The use of 
Maxwell’s law for the distribution of velocities and Clausius’s virial 
theorem to systems of charged particles is open to serious objections. 

J 1? .Q 


Distribution of Thermal Energy in the Quadrivalent 
Chlorides of Carbon, Silicon, Titanium, and Tin. Wendell 
M. Latimer {J. Amer. Chem. Soc., 1922, 44, 90— 97).— The specific 
heats of carbon, silicon, titanium, and tin tetrachlorides have bwn 
measured from the temperature of liquid air to 298^' Abs., and, in 
addition, the specific heat of carbon tetrachloride was nioasurwl 
at still lower tempcraturo.s down to 39-1° .\bs., in order to deter- 
mine the whole specific heat curve for these compounds. The 
following values of CpM ,5 arc recorded : Carbon tetrachloride, 
solid I, 39' 1°, 0-60; 40-7‘. 0-G5; GS-S”, 2-05; 79-6“, 2-81; 910, 

3- 40; 99-.5°, 3-60; 199-.5“, 5-84; 208-0°, 3-90; .solid II, 229-1 , 
6-20; 235-6°, 6-25; 238-0°, 6-77; luiuid, 2.53-8°, 6-40; 2(io-T, 
0-30; and 290°, 6-,34. .Silicon tetrachloride, solid, 77-4°, 3 00 ; 
86-6°, 3-83; 94-8°, 4-14; 131-3°, 4-80; 168-6°, 5-68; 181-0°, 5-9i: 
liquid 208-8°, 6-74 ; 294-3°, 6-94. Titanium tetrachloride, solid, 
86-7°,’4-26; 92-8°, 4-40; 194-6°, 6-19; 231-8°, 6-31 ; 247-7°, 6-21; 
liquid 251-6°, 7-26; 294-3°, 7-32. Tin tetrachloride, sohd, 89-(l‘. 

4- 59; 95-9°, 4-71; 161-2°, 5-89; 200-7°, 6-33; 227-3°, 6-62; liquid, 
266-1°, 756 ; 294-0°, 7-86. All temperatures are in absolute degrees 
The heat of transition of solid I to solid II in the case of carbon 
tetrachloride at 224-6° Abs. is 7*10 — 7-19 cal. /gram. The heat o 
fusion has been determined a.s follows : carbon tetrachlonoe, 
4*1 — 4*22 cal. /gram at 249°; silicon tetrachloride, 10-85 cal.^/graiu 
at 203-3°; titanium tetrachloride, 11-77 cal. /gram at 248-0°, and 
tin tetrachloride 8-38^-42 cal./gram at 239-9°. Tire entropy, 
S395, of each of the compounds at 298° Abs. and i -i - entropy change 
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the formation, of each compound from its elements 

re been calculated. The following values are recorded ■ carbon 
49-06, A/Sf. <!o 0.1 o- 

-48-27 


m 

have - 
tetrachloride, S 

,9., 56-43. AS. 


' 298 > 50-84; silicon tetrachloride, 

> titanium tetrachloride, S„., 59-51" 

47-09; tin tetrachloride. 61-84, AS^gg, -49-66. 

•T P .£! 


Relation between Statistical Mechanics and Thermo- 
dynamics. Richard C. Tolman {J. Amer. Chem. Soc., 1932, 
44, 75 90).— A theoretical paper in which the relationship between 
.statistical mechanics and thermodynamics i.s inve.stigated by a 
method which i.s based, like that of Boltzmann and Planck, on a 
consideration of the arrangement of the elements or molecules of 
a system. ^ Instead, however, of arbitrarily defining entropy by the 
equation S—k log iV as do Planck and Boltzmann, an attempt i.s 
made to discover a statistical mechanical quantity which has the 
same derivatives with respect to energy, volume, and number of 
molecules as does the thermodynamic quantity entropy. In this 
way, an expression for entropy is developed which differs from 
that of Planck by an additive term ; it is further shown that the 
addition of .such a term is necessary in order that the derivative 
of the entropy of the .system with respect to number of molecules 
shall have its correct value. The equation thus developed has the 
form i'=(A'e— A»/y’, in which A' is the number of molecules 
1 has a significance defined below, and T is the temperature. Iii 
connexion with the derivation of the above expression, it is shown 
that tlie quantity t occurring in the Maxwcll-Boltzmann dis- 
tribution law dS=^Ce--i" dvi . . . <fp„ must be taken, not as tlie 
energy of a molecule having co^ordiiiate.s and momenta falling in 
the region dq-^ . . . dp,,, but rather as the rate of increase in the 
total energy of the system per iiioleculo added in the remoii 
Ayj . . . dp,,, when tlic system is in its configuration of maximum 
jirobability. These two quaiititii-.s are the same for dilute gases 
hut for concentrated sy.stcnis may be quite iliffcrent. Hence the 
new methods iiitrodiiocd may be of considerable importance in 
df-almg with the properties of iiiipi-rfcct gas or rather concentrated 
.sy.-itern.s. It i.s pointed out that the equations developed which 
connect the statistical incchaiiical quantities with theniiodynamic 
quantities do not agree with Ibe cipiations of .Marcelin and Adams 
(A., 191.1, II, 328 ; 1921, ii, 028). j j- g. 


Relation between Entropy and Probability. Integration 
V Equation. Cp.oroe A. Limiart [J. JmcT . Vhtm . 

■ Of., IJ 44, 140 — 142).- Two equations are deduced which 
express the cliange of s|iecific heat of an clement or compound 
ft entropy 'J he eqiiation.s are based on the assumption.s 

that the change depends on the jirobabilitv of the “ randomness > 
ot the mdividiial pai-ticles, the certainty that particle.s will have a 
rfl I'u’-l'*''’!’ puhit of zero kinetic energv, and the zero 

probaljiJity that tins condition ]H-rsists at high tcniiieratures. The 
2''“, “'’“ “^'iuced are tested by means of recently published work 
le speeihc heat of co|>])er when a good agn'eiiient between the 
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observed and calculated values 
14 ol — 390'0° Abs. is found. 


of the specific heat over the ranee 
J. F. S, 


Latent Heats of Fusion. I. Benzophenone, Phenol, and 
Sulphur. (Mrs.) K. Stratton and J. R. Partington (Phil, 
Mag., 1922, [vi], 43, 436-A46).— The following values of the 
latent heats of fusion, in gram-calories per gram, were measured 
at the melting points by electrical heating : benzophenone, 21*70; 
phenol, 29 06; sulphur (monoclinic), 8'85. In a theoretical dis- 
cu-ssion, it is suggesbal that intramolecular vibrations as well as 
rotations aio indicated in the case of .some liquid molecules. 

♦T. R. P. 


The Freezing' Points of Pure Organic Liquids as Thermo- 
metric Constants at Temperatures below 0°. Jean Timmer- 
MAN.S (Mlle) H, van der Horst, and H, Kamerlinch Onne.s 
(Compt rend., 1922, 174, 36.“)— 367).— The following organic liquid.^ 
have been carefully purified and their boiling points, densities, and 
freezing points accurately determined, so that these constants may 
be used &s references by working with specimens kept in sealed 
tubes. -411 boiling points are given at 760 mm. pressure, and f. p. 
is the freezing point obtained under conditions where the therme- 
dynamic equilibrium between the liquid and crystalline pha.ses 
can be maintained for a long time to within O’Ol . 

Carbon tetrachloride, b. p. 76'75 ; l'b325.>, f^ p. -2 9 ; 

chlorobenzene, b. p. 132'00°; djl'12795; f. p — 45 2 ; chloro- 
form, 1). p. 61-2'’; rf'i I ‘>2635: f. p. ethyl acetate, b. p. 

77'15°; d", 0-92450; f. p. —83-6''; toluene, b. p 


110-70° 


0-88445 f. p. 
f. p. -111-6° 
f, p. -116-3° 
b. p. 100-3°; 
<0-839.70; f 


95-1°; carlion disulphide, b. p. 46-25° ; < 1-29270; 

; ethyl other (stalilo form), b. p. 34-60°; <0-7362.7; 

; (unstable form), f. p. -123'.3°; methykyclohe.xane, 
<0-78640; f. p. — 126'4°; isopentane, b. p. 27'9.7°; 
p. -1,79-6°. W. G. 

Hydration of Ions. S. Aschke.nasi (Z. Elektrochem., 1922, 
28 58 — 59). — -4 theoretical paper in which Fajans’s treatment of 
the hydration of ions (Xn/anews.. 1921, 729) is discussed and a 
possible connc.xion with the known irregularities in -the vapour 
pressure curves of aqueous solutions of electrolytes suggested. ^ 

•T. F. S. 


A Receiver for Fractionation in a Current of Gas or under 
Reduced Pressure. T. S. Wheeler and E. W. Blair (J. Soc. 
Chem. Iml., 1922, 41, .79— GOt).— The device consists e,s.sentially 
of an upper and a lower receiver connected together through a 
two-way lap which makes the connexion alternatively with the 
top or bottom of the upper receiver. In the former case, the 
vacuum is maintained in, or the gas is passed through, the upper 
and lower receivers, whilst the distillate collects in the upper re- 
ceiver. When it is desired to collect a new- fraction, the t-wo-way 
tap is turned into the second position and the fraction which has 
collected in the upper receiver passt-s into the lower one, which is 
then detached, another put in its place, and evacuated (if neces- 



GBNBBAL AND PHYSICAL OHBMISTftY. 


ii. 259 


sary)* distillation continued with the two-way tap in the 

first position as before. If it is d<»ired to keep the distillate out 
of contact with air, the lower receiver is provided with inlet and 
outlet taps, which are turned off before detaching it from the 
apparatus, and the liquid thus remains enclo.s€^d in the. inert atmo- 
sphere in which it was distilled. G. F. M. 

Comparison of the Linking of Carbon Atoms in Graphite 
and in Aromatic Hydrocarbons. J. I*. VVibaut {Rfc. /rav. ckim.^ 
1022, 4Ij ^115 — 102). — A theoretical pa|>er based on the w ork of Fajans 
1920, ii, 354), and criticising the theory j)Ut forward by von 
(A., 1920, ii, 355) that the linking of the carbon atoms in 
aromatic hydrocarbons is, from the {joint of vi(‘W' of energy, equiva- 
lent to the linking in graphite. H. J. E. 

Atomic Linkings in the Carbon Compounds. I. and II. 

Hans Beutler (Z. anorg. Chem., 1921, 120, 24 — 30, 31 — 47). — 
I, Assumptions that periodic o-scillations of melting points and boil- 
ing points in homologous serie.s are due to heterojjolar linking of the 
carbon atoms in the chain (cf. Guy, A., 1921, ii, 420), arc shown 
to be untenable, on account of the non-dis.s<)ciation of the carbon 
compounds. The lieats of combustion also vary in an oscillatory 
manner in homologous series, and this may be explained by con- 
ffidering the lattice-energy of the crystal structure, (’ompounds 
with an even number of carbon atoms probably ha\e a more highly 
symmetrical lattice than fho.se with an odd number, and a.s a result 
they have higher melting points and lower heats of combustion. 
Even in Iiquid.s, a kind of potential lattice structure probably 
exists, and influences the ])eriodically varying phy.sical properties. 
As the critical temperature i.s approached, the influence of the 
lattice i.s weakened by the strong thermal forces and the differences 
between odd and even raoinbors of the series di.sappear. 

The electron structure of .stable ion.s .sucli as the CT or SO 4 '' ion 
is discussed, and it is shown that ion formation is due to the splitting 
of a compound into parts each of wliieh has an electron structure 
similar to that of a noble gas, with an outer shell of eight electrons. 
(This is identical with the Lewis-Langinuir theory, to which, how- 
ever, no reference is made.) The structure of a non-dis.sociating 
substance of the type of PtlXHgl^C'lg is probably such that the 
co-ordinated groups are attached totrahcdrally to the central 
atom; in the electron system, the central atom is surrounded by 
eight electrons forming the corners of a cube, four edges of which 
are common each to one edge of (he electron cubes of one of the 
co-ordinated group.s. The possibility of two isomerides is at once 
iipp<arent in this arrangement. 

II. In the preceding section it was shown that isomeri.sm is 
possible in the compound of the formula Pt(NH 3 ) 2 CL^; this is due 
to the fact that free rotation about the central Pt atom is inhibitetl 
probably by directing forces fnun the inner layers of electrons in 
the Pt atom. Tn carbon compounds GR^R^R.^R^ free rotation Is 
possible, .since only tw'o electrons are containe<l within the .shell of 
eight clectron.s and n’.straining foree-s are absent. TJie electron 
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structures of methane, its halogen substitution i)rodu^s, ethylene, 
acetylene, and aromatic hydrocarbons are discussed. The methane 
molecule is represented by a central carbon nucleus sunoundedhy 
four electrons and four hydrogen nuc ei a^anged tetrahedrally at the 
eight corners of a cube with the other four electrons between the 

carbon and hydrogen nuclei. In CHjCI 
there are fourteen electrons, two of which 
. o . • n . arc common to the eight surrounding the 
carbon atom and the eight surrounding 
Ct • the chlorine atom. Diagramraatieally the 
I) electron structure can be represented thus, 
where the electrons of the outer shell are 
" represented by small circles. In ethylene 
it is supposed that the eight electrons 
which arc not sitimt<‘d .lireotly between the hydrogen and carbon 
nuclei, revolve in an elliptical Jiath of which the major axis k 
parallel to the C-C a.xis. The observed paramagnetism attributed 
to the double bond confirms this view. The electron ^ructural 
formula for benzene shows three electrons between each pair of 
adiacent carbon atoms. In najilithalenc, tliree electrons are shown 
between each pair of adjacent carbon atom.s except between the 
carbons common to both rings, where there arc only two. Reduc- 
tion to 1 • t.dihydronaphthalcne, however, converts one rmg into 
a true benzene ring, and a true ethylenic bond appears between 
the carbon atoms 2 and 3 in the other ring. It. H. K. 

A Method for Measuring Vapour Densities for the Deter- 
mination of Atomic Weights. A. SIac.xus and Id. Schmih 
IZ anorn Chem., iy21, 120, 232 -240).— .An apparatus is described 
for the measurement of vapour densities, the distinguishing feature 
of which is the total enclosure of the manometer and measuring 
vessel in a double-walled chamber which can be kept constant at 
the temperature of boiling water. The ajiparatus was used for 
determining the relation between the pressure p and pi\mT whm 
V is the volume, m the weight of the vajiour, and T the absolute 
temperature for benzene and cliloroforiii. (.'untrary to the results 
of Ramsay and Steele, the relation was found to be tiuly linear. 
*^rhe molecular weij^hts calculated from the results arti 78 096 foi 
benzene and 119'380 for chloroform, whilst the atomic weight ol 
chlorine calculated from these is S.i't.io, showing that the apparatlI^ 
gives results of a high degree of accuraey. E, 11. H. 

Regularities in the Molecular Volumes of Inorganic Com- 
pounds. Fb. a. Hesoleis (Z. anorg. Chem., 1921, 120 77- 
84). — It was recently shown by Biltz (A., 1921, ii, 437) that tllerel^ 
a linear relationship between the molecular volumes of the halogens 
and of their compounds. This is now shown to be a parti^lar 
case of a more general law that the molecular volumes of certain 
groups of inorganic compoumls of like cry.stalline forin bear a 
linear relation to constant magnitudes characteristic of their kations 
or anions. For the halogens, the.se magnitude.s x may he expressea 
by the constants F' : t)'8r52.5, CT : I’OOO, T5r' : I'Ofifi, I : 1 io,an 
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the magnitudes y for the alkali raetals, Li': lOtK), Na' ; 1-42S, 
Iv' : 2108> Rb' : 2-47S, The molecular volumes of the haloids of 
the alkali metals can be calculated from the general equation 
iiiol. vol. — 14 67a: . ?/ I t)‘73a:d-56*65y — 51'60. Caesium is abnormal 
jii this series, its constant being smaller than that of rubidium 
although in other series, for example in the sulphates, selenatcs, 
luanganates, and chlorates, it is normal. The cubic haloids of 
copper, silver, and thallium form a good series in which the 
following consta.nts appear, CiT : LOO, Ag' ; 0-920, TT : J-dO. Hexa- 
coTial silver iodide does not 6t in with the other cubic substances. 
The same law is shown to hohl for numenms other isomorphous 
series containing metals of the second and fourth groups. The 
following density determinations were made : lithium fluoride 
,P‘2'597; sodium fluoride, tf"- 2-726; potas-siuin fluoride, d"’* 
2-369. E. H. K. 


The Variation of the Mechanical Properties of Metals and 
Alloys at Low Temperatures. Lkon Guii.i.et and Jean 
('ot’poT (Com.pt. rend., 1922, 174, .384— 386).- The hardness and 
resilience of a numlicr of metals and alloys have been measured 
at 20°, —20°, ^ 80°, and —190°. The results show that there is, 
ill general, an increa.se in the hardness u-ith cooling, there being a 
faiiiy big jump from the value at —80° to that at —190°. Fragility 
at law temperatures is a eharacteristio of ferrite, the rajiidity of the 
fall ill resilience a.s a function of the temperature being greater as 
the ferrite eitrdcut is higher. A'icki-l and copper, on the other 
hand, do not lead to fragility and aluminium, if present to any great 
extent, tends to fii-o<Iiii-e a slight increase in the rc-silience. Pure 
ausfeniie sullii ienl ly ric-li in nickel doe.s not .show fragility at low 
temperatures. .Viiceial iierlitic steels containing nickel have a high 
fragility in liquid air, hut the addition of niekel retards the low-ering 
of the fragility with decrease in temperature. 

Measurement.s of hardness and re.silience after a spt-eimen has 
lieen kept for sixteen hours at -1!I0° and then for twenty-four 
hours at -;-2(l give evidence of a return to normal properties at the 
ordinary temjicraturc. \Y q 


Surface Tension of Corresponding- States. 

ami W, Here (7.. iinory. ('hrm., 1922, 120, 320 


Rif UAKU IxtRENZ 
20 — 328). — The ex- 
(1 ^ • I’l:) (I -Tr I'l) . (I'tlViY'' is deduced. T, 7't 

and Jiilt bavc been shown by l.orcn/. (.\., 1916, ii, 311) to 
if .11™'’*''-’“'*-'' <^oustant, .\econiing to the best average value.- 
6'44, ( I', T ,) =0-8.76, and therefore ■)', 'y.— 
hoio. Ihis was tested on re.sults obtained by .laeger 1917, 

a. 33) and figures arc given for S9 organic com])ounds. The 

aierage lalue for y^'y. wa.s found to he 0-62, 76"^ rif compounds 
agreeing very closely. Tw-enty-one inorganic compounds of known 
hoihng points gave an average for y,/y,=0-68. Assuming y, y,.- 
u*’ ru * • ealeulated the boiling point.s of several 

sats The higher the critical teiinierature the further docs y, y, 
ieviate from the mean. \V. T. 
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Surface Tension of Aqueous Solutions of Night-btae. E. ue 

IZAQUIRKE (Anal. Fis. Qtiim., 1922, 20 , 40—55; cf. Traube, A,, 
1912, ii, 740, 741). — The surface tension of aqueous solutions of 
niaht-bl’ue of varying concentrations and with the adchtion of 
different electrolytes was investigated by means of the stelagmo. 
meter. The increase of surface tension with concentration is fairly 
rapid at first, but then slows down. In the experiments with 
addition of electrolytes, it was found that an abrupt fall in surface 
tension to that for pure water took place at the point where coagul. 
ation of the 'solution occurred. The coagulating power of various 
ions can thus be studied by means of the stalagmometer. Other 
physical properties, including the as|>ect under the ultramicroscopo, 
do not show this abrupt change at the point of coagulation. Solu- 
tions purified by dialysis give results analogous to those obtaine.l 
with unpurified material, but the stability of the solutions obtained 
is less, since smaller concentrations of salts are necessary fpr 
coagulation, W- R. 


Theory of Adsorption Processes. A. Eucken (Z. Elehro- 
chem. 1922, 28, (i— 10). — -A theoretical paper in which the process 
of physical absorption is considered. By physical adsorption is 
understood that adsorption, for example, of argon by charcoal, where 
it is unlikely that the adsorbed molecules arc held by the attrac- 
tions of chemical forces. It is shown that the adsorption forces 
arc similar to the forces which arc responsible for condensation 
phenomena. They are practically independent of the temperature 
and are operative over a relatively small distance which is of the 
same order as the molecular radius. J. F. S. 


Adsorption of Ammonia by Silica Gel. L. Y. Davidheisek 
and W A, Patbick (./. AnKr. Chan. Hoc., 1922, 44. 1—8).- A 
continuation of previous work (A., 1920, ii, 417). The adsorption 
of ammonia by silica gels containing respectively 4-98% and 0'33% 
of water has been determined for a series of jiressures at 0 , 30’, 
40°, and 100°. -A smaller amount of ammonia Is adsorbed by the 
less’ hydrated gel than by the more hydrated compound, although 
the less hydrated gel is still capable of adsorbing large amounts 
of ammonia. It is shown that the, adsorjjfion of ammonia may be 
satisfactorily explained on the ba.sis of capillary conderisatinn, 
provided corrections arc nia<le for the amount of gas which dis,sohcs 
in the water. J- '''■ 


Adsorption by Precipitates. V. Adsorption during the 
Precipitation of Colloids by Mixtures of Electrolytes. Hakry 
B. Weiser (./. Ph;/.sical Chan., 1!I2I, 25, Wi.”) — (183; cf. -A., 191II- 
ii, 269; 1920, ii, 228; 1921, ii, 625). — The precipitation of collomal 
ferric hydroxide and colloidal ai-seiiious sulphide by the simul- 
taneous addition of pairs of electrolytes, and the adsorption nt 
ions during the precipitation of the colloids by mi.\ture.s of electro- 
lytes, have been investigated. The precipitation experiments wore 
carried out with pairs of the electrolytes, ix)tas.sium chloride, 
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barium chloride, strontium chloride, potassium oxalate, potassium 
sulphate and potassium bromate. The adsorption of the oxalate 
ion in the presence of the chloride and sulphate ion respectively 
and the barium ion m the presence of the potassium ion was investi- 
gated. It IS shown that the precipitating action of mixtures of 
pairs of electrolytes is approximately additive if the precipitating 
power m m the same order of magnitude, but may be far 

from additive if the electrolytes have widely varying precipitating 
power. In the latter case, the action of the electrolytes is antagon- 
istic in the sense that relatively more of each i.s necessary than 
if the other were absent. In the .simultaneous adsorption by solids 
from mixtures of two electrolytes having no common ion, the most 
strongly adsorbed kation and anion are taken up most and the 
other pair le^t readily ; from mixtures having one common ion the 
oppositely charged ions are each adsorbed less than if the other 
ivero absent, but the most readily ad.sorbed ion is displaced the 
least. Factors which influence the precipitating action of mixtures 
of electrolytes are the effect of the presence of each precipitating 
ion on the adsorption of the other and the stabilising action of 
the ions with the same charge as the colloid. The second factor 
18 of minor importance with mixtures of electrolytes that have 
similar precipitation values and have stabili.sing ions in common, 
riie precipitating action of mixtures of electrolytes with similar 
precipitating power is additive, since the adsorption of the pre- 
cipitating mns is similar and consequently the adsorption of each 
IS aff'^oted but slightly by the presence of the other within the 
iimts of the precipitation concentration. With mixtures of electro- 
lytas of widely varying precipitating power, the jirecipitating action 
may be approximately additive when -the influence of both factors 
mentioned above, is small, but may be far from additive when the 

irime„”tally"‘ 

I n J^te^'^erometer as a Pressure Gauge. 

liil 43”"4q7"o-mn -Imrr. 

TtinriV: 1 ’ ** ' i — >)1). The Zois^ uator interferometer ean be 

conri^s iirrenl T The modification 

Xstoi nT‘t 1 " ■ a"" ■•ehs fitted 

«ter ^ t are 1, ends. One cell is filled ivith 

WNsirf 00^1 b^'f- '"■.‘r"-"' "‘''ee "'•*’< "atcr under 

P to sixta ,re ‘"^te'imoiit, it was found that pre.s,sures 

p to sixty atmospheres could he measured. The range of the 

pTtb iTtlie'T^ '' '"'■'■ea-'^ed l.y in.serting a thin glas.s plftc in the 
'ucli a^hieki .(“'"''kh the non-pres.sure ehamher of 

itm I'nekiicss that it mil coiiipen.sate for a pressure of sixty 

fan bTextemr M *'nekne.s.s the range of the instrument 

indrLenI f , L ‘he calibration of the 

Cd h a' rr'T- ’i*’ afn^pheres at 20= and 30= it 

I'tassureon the i ‘en>IK'ratii,x- the effect of ineremsed 

1 »ure on the refractive index diiiiiiii.shes. J. p, .q. 



ii. 264 


ABSTRACTS OF CHEMICAL PAPERS. 


Osmotic Pressures ol Concentrated Solutions of Sucrose 
as Determined by the Water Interferometer. Paul Lotz 
and J. C. W. Frazer {J. Aimr. Ghem. iSoc., 1921, 43, 2501 — 2507). 
— The authors describe a modification of the method used by 
Frazer and Myrick for measuring the osmotic pressure (A., 19l(i 
ii, 603). The principal feature of the new apparatus is the use 
of the water interferometer (preceding abstract) for detenuiu. 
ing the magnitude of the pressures developed. The apparatus 
is a decided improvement on that of Frazer and Myrick, being 
more rapid in action and more; trustworthy. Pressures up to 
273 atmospheres have been measured, but the instrument has 
been calibrated up to 330 atmospheres. Pressure measurements 
are recorded for sucrose solutions of concentrations up to saturated 
solutions at 30® and 55‘7®. Attention is directed to the results 
of Woods as calculated for vapour-pres.sure measurements, and it 
is shown that his results {Trans. Farada,// 6'oc., 1915, 11, 29) show- 
ing a decrease in osmotic pressure with rise in temperature in 
concentrated solutions are rcialivcly correct, although his actual 
values for the osmotic pressure appear to he high when compared 
^rith these direct measurements. J. F. S. 

System : Ammonia-Water as a Basis for a Theory of the 
Solution of Gases in Liquids. Benjamin* S. Neuhausen and 

W. A. Patrick {/. Phjsical Ckem., 1921, 25, 693— 720).— A static 
method has been dovolopod for measuring the partial pressure of 
a component of a liquid mi.xturc which has a very small partial 
pressure compared with that of the second component. This 
method has been used to determine the partial pressures of water 
and ammonia solutions at 0°, 20®, and 40® at partial pressures of 
ammonia varying from 1000 mm. to 4(XX) mm. The measurementi? 
in the case of ammonia are made to 2 — 4 mm., and in the case of 
water to 0‘08 mni. The solubility of ammonia in water was deter- 
mined at 0®, 20®, and 49® at pressures from 750 mm. to 3600 mm., 
and the densities of the saturated solutions wore also measured. 
A theory of the nature of solutions of gases in liquids first advanced 
by Graham has been amplified, and solutions of various gases in 
liquids classified on the basis of some c)f the })hvsical and chemical 
properties of the gas. The formula T— A'(Po-/Po)' '■ has been 
found to rei^rescnt the solubility of ammonia, hydrogen chloride, 
sulphur dioxide, and carbon dioxide in water at various tempera- 
tures and pressures. In tins formula V is the volume occupied by 
the liquefied gas dissolved per gram of water, Pq is the vapour 
pressure, and o- the surface tension of the liquefied gas at the tem- 
perature, whilst F is the equilibrium gas pres.sure. The constant 
K for ammonia has value 0-49 and 1 /a the value 0 60. The 
solubility data of hydrogen chloride, sulphur dioxide, and carbon 
dioxide have been plotted according to tins formula. J. F. 8. 

Change of State of Aggregation and Polymorphism. Karl 
Schaum {Z. anorg. Chem., 1921, 120, 241 — 200). — The assumption 
of Ostwald that there is a relatively broad region of metastability, 
below the normal melting point, in which spontaneous crystallisation 
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is impossible appears unnecessary. On the other hand, it is 
highly improbable that, in a small quantity of liquid in a limited 
time, the necessary number of molecules in the correct space-lattice 
orientation to form a nucleus in equilibrium with the liquid at a 
given temperi^ure will ever come together. It is reasonable to 
assume with Ostwald the existence of “ anisotropic ” molecules, 
but these cannot alone have a “ resonance ” effect on other “ iso- 
tropic ” molecules and so cau.se crystallisation. The ageing of a 
liquid by keeping it some time aliove its melting point, whereby 
the tendency to supercooling is increa.sed, Ls doubtless due to the 
change of anisotropic molceule.s into the i.sotropic form. Ani.so- 
trojhc molecules probably become associated with one another to 
form space-lattice fragment.s, and when a crowd of the.se come 
together they may cause .a field of force strong enough to bring 
about the formation of a crystal nucleus. As the temperature 
falls, this process is facilitated through the slowing down of trans- 
latory and rotatory motion, hut, on the other liand, the probability 
of the crowding together of ani.sotropic molecules and space-lattice 
fragiuents is lessened. 

[With Elli IlittERT.]. The erystalli.sation process is investi- 
gated statistically by counting the number of nuclei formed when a 
thill film of liquid Ls alloued to ery.stallise between microscoiie slide 
and covor.glas.s under different conditions. A large number of 
organic substances were u.sed for the purpose. There is a strong 
tendency for the nuclei to form in the outer zone of the co^’er- 
glass, particularly at the eilgo, and .sometimes tiny will form again 
and again at a particular spot, 'riie teniiency to nuclei formation 
at boundary surfaces, es|X'cially a triple boundary .such as air- 
glats-liquid, Ls probably a .surfaec tension jilienonienon. The 
number of nuclei formed inerea.ses as thi' temperature i.s lowered, 
finally reaching a nia.xinuiiii. In the.s<* exjicriments, the melted 
^ubstance u a.s hrniight snildenly down to the tcmjieratnre at wdiioh 
the nuclei were lo be foniicd. rre.ssure inav cause the develop- 
ment of nuclei. The siibstani-es examined (about 2(X») fall into 
me diuerent types, amurding to (be maiini'r in which they crvstal- 
Irse: the states of aggregation as.suiiied liv ervstallisation 'from 
nuclei ate ih^senbed as radiating, biineliing, stardike, tabular, and 


The K„ Doublet, with New Determinations of the Lattice 
7 some Crystals. Waltiikr GEur.Arii (PAi/.si7.k/. 

Iflnn, 23 114-120). — VVlien a .soinewliat coarse powder is 
iised m the Dcbye-ScherriT method, the K. linc.s appear double. 
.1 inetliod tor the mea.sureiiuiit of the tine struetiire of Rontgen 
mes 1 .S ile.sciibed. The latliee eoii.stant.s, in Ur s em,, of the folluw - 
n if crystals were deteriiiined : siliemi (identieal. within the limits 

■ irT’i o me r •■'■'’"''bhous,” grajihitoidal. and oi-vstalline .silicon) : 

■ a (- (I-,) „) witli copper radiation: ;V41ll ( fi (V30,,) with nickel 

filo'^ * '^^+1 liN*nde witfi copjXT radiation : 

d r.™ tluonrle .V4,V. (o OT",,) with eopfK-r radiation; 0-478 
- oJ niokol radiation. 'PIh- doubirt distance A\ _ 
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was determined with an accuracy of 

(1 “ Z-Unit” = 10-“ cm.) for copper, and 3 /72 A.U. for mi*el. 
Bragg’s model for fluorite was confirmed. 

Freezing of Hydrosols. A. Lottermoser {KolMd Z., 1922. 
30, 133).— A complaint that Gutbier (this vol., ii, 142) has used 
the author’s statements in connexion ^th the 
on sols in a manner opposite to that which the author has intended. 
This has arisen because the ^een 

understood in the sense demanded by the context. J. F, S. 

nTcmlas S Phijjcal Phem.. 1921, 25, 742-7ri7).-The precipit 

ation of colloidal chromic oxide, Prussian blue, feme ox.de, and 
arsenious sulphide of various concentrations by electrolytes with 
precipitating ions of different valency has been investigated^ With 
colloidal chfomio oxide, Pru.s.sian blue, ami feme ox.de, the pre. 
dp tating values of all electrolytes decrease as the concentration 
of the colloid decreases, irrespective of the valency o the pre- 
einitatina ion' but the decrease is least marked .nth electrolytes 
ha'^Sg unh^le.d. precipitating ions. With collddal arsenous 
sulphide, the precipitating value of elec ro ytes with univalent 
precipitating ions increases as the concentration of the colloid i« 
decrcLed. The manner in which the precipitation value of an 
electrolyte varies irith the concentration of colloid is detemiined 
to a large extent by the relative adsorbability of the precipitating 
ion and the stabilising ion. If the adsorption of the stabilising 
ion of an electrolyte is negligible and the adsorption of the pre- 
eipitating ion is very large, the precipitation value vanes almwt 
directly with the concentration of the colloid. This condition 
may be realised experimentally with electrolytes which have 
tervalent and quadrivalent ions which precipitate m extreme j 
low concentration. If the adsorption of the stabilising ion of an 
electrolyte is appreciable, the precipitating ’“"T,it 

This effect is more pronounced the greater ‘h'' ‘ , 

colloid, since the decrea.sed opportunity Initli the 
the coalescence of particles combines to render the colloid propor- 
tionately more stable so that relatively more of tlie F«apita.tinfe 
ion must be added for complete coagulation. The influence of 
adsorption of the stabilising ion is more marked with electroly ■ 
having univalent precipitating ion.s which iireciiiitate - 

high Concentration. Under these conditions, ‘he F«<='Pifi;h» 
value decreases much le,ss sharply than under the conditions obtai 
ing when the stabilising ion is only slightly adsorbed, and may eie 
increase as the concentration of the 
laws put forward by Burton and Bishop {A., 1 J-l, n, l ib) 
nexion with the variation in the coagulative power of . 

the concentration of the di.sperse phase are shovm to h * 
limited in their applicability. The hyix^thesis of Kruy . 

der Spek (A., 1919, ii, 498) on the nature of the process of co g 
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ation is inadequate, since it fails to take into account the influence 
of the stabilising ions of electrolytes. J, F. S. 

Relation of Anomalous Osmosis to the Swelling of Colloidal 
Material. F. E. Babtell and L. B. Sims (J. Amer. Chem. Soc., 
1922, 44, 289 — 299). — The authors discuss some seven hypotheses 
put forward previously to account for the swelling of colloids, and 
tind none of them is applicable to all ca.ses of swelling. ’ The 
relationship of the swelling of gels to the osmotic effects is con- 
sidered, and as a working hypothesis it is assumed that a gel may 
be considered as composed essentially of a framework of memhr.inra 
and that the hypothesis which accounts for the flow of a liquid 
through membranes also accounts to a certain extent for the flow 
of a solution into a cellular gel. The view is held that swelling 
is the result of imbibition together with the operation of effects 
which produce anomalous osmo.sia. It would therefore follow that 
in swelling the tendency for normal osmosis is always operative, 
solution in the membrane may take place in .some in.stances, forces 
of attraction and repulsion are operative, capillarity plays a part, 
negative or positive adsorption of solute may have an effect' 
electrical effects due to eh'ctrical orientation of the system may 
enter in, and swelling unaccompanied by electrical effects may 
occur, a.s with .solutions of non-electrolytcs with some gels. For 
the purpose of comparing anomalous osmotic effects with swelling 
effects, a .series of osmotic pre.s-sures u.sing parchment membranes 
and a series (if swelling experiment.s using Laminaria have been 
carried out with solutions of jurta.ssium citrate (0-0.").1/), .sodium 
hydroxide (O’OOOIA’), hydrochloric acid (O-OthJl.Y), ,and aluminium 
chloride (O'O.jdf). The results show that tho.se .solutions which 
exhibit a negative osmotic tendency with parchment produce a 
.^veiling effect with Laminaria, and those which have a positive 
osmotic tendency produce a shrinking of the Laminaria. A further 
series of exiK>riments with solutions of variou.s elec1rolvte.s of 
several concentrations conlirm.s the foregoing rc.sults. In afl cases 
the osmosis-concentration curves have the exactly opposite form’ 
to those of the concentration-swelling curves. " .J F 8 


Lecture Experiment. Protective Colloids. , 1 . Newto.n 
Friexd {Mature, 1922, 109, .’141).— -It apjK-ars to be a genera! law 
that protective colloids or organic cinul.soids tend to retard the 
velocities of such reactions, whether chemical or phvsical as 
involve a change of state in one or more of the components 
hxaiuple.s of .such retardation, the rate of which conforms in nianv 
cases to tlie requirements of the adsorption law, are to be found 
in the .solution of metals in acids, corrosion in netitral media 
solution and ]ireeipitation i>f .salts, and replacement of one metal 
a another. An illustration is afforded hy the iireeipitation of 
mercuric iodide from solutions of mercuric chloride and potassium 
lohicle, the unstable yellow form first jjreoipitated ordinarilv turning 
rapidly into the more stable red variety. In the presence, how ever 
ill's ’ “ momentary formation of colloidal mcrcurit^ 

miiae, a line, canary-yellow precipitate is produced, and remaims 
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practioaUy uncbanged for half an hour or more. The slow change 
to the red variety is markedly accelerated by sunlight. A. A. E. 

Pure Aniline and Water Emulsions. Shanti ^arupa 
Bhatnaoar (J. Physical Chem., 1921, 25, 73o 741). The rate 

of coagulation of aniline- water emulsions by pota.ssium chloride, 
.sodium chloride and sulphate, bariiini, strontium chromium, and 
aluminium sulphates has been investigated at 46 . the results 
show that in general the precipitating povver of electrolyte, i, 
the same as iii the case of many sols, tervalent ions being more 
effective than bivalent ion.s and tliese more so ban univalent ion,. 
The order of the precipitating etbeiency of the kiitions is given 
as Al>Cr>Ba>Rr>K>Na. 'Hie effect of dilution on the 
emulsions is to inorcasc the time required for precipitation; tlui, 
an emulsion whicli i.s normally precipitated in ten minute., hy 
barium chloiide requires eighteen minutes seven seconds wlien 
diluted bv an equal volume of water saturated with aniline, and 
when again diluted by the .same volume of saturated water 
forty minutes. ‘ ’ ^ * 

Th0 Detereent Power of Soap Solutions. R. T. A. Mees 
(Chem.. iVeekblad, 1022. 19, 82-8.7).-The eoncoptioii of JVIartin 
Fischer of a soap solution as a two-phase system is inadequate, 
since it doe.s not exclude other gchs. for e.xaniple, gelatin solutions. 
Similarly, the orientation theory of Langmuir and Harkins does 
not exclude other substances ix>ssessing polarity 
ciile The unique power of soap solutions to stal>iliso emuLsions 
can "be explained bv combining the two theories, since only soap,. 
Iiave the necessary polar character within the molecule withmil 
•at the same time having molecules soluble as such in ml and nattr, 
\ .soap such as sodium pahiiitate has tlio reactive Kodmiii mn, 
which tends to confer sohihilify in water, opposed williiu the 
molecule to tlie inert, saturated carbon- hydrogen cluiiii, ulinli 
tend.s to confer .sohihility in oily siihslances. U hen such a si, ap 
is intimately admi.ved with an oily substance and water, it fuiiii, 
a bounding "layer between the particles of eacb, it.s inolceulcs being 
orientated with the sodium ioii towards the watt-r, the carbon 
hydroven ch.iin towards the oil, acting as a layer po.,,se.,sing polar 
solubiUties; in such a .sysleiii, surface teasion disappears. 

Earthy impurities, such as clays, ivscmble soaiis ui stabilising 
water oil emulsions, being lyopbil towards both; in presence ul 
soap .solution, tliey are ad.sorbed by tlie latter m the hoiuuling 
.surfaces between the particles of oily matter and water. 

The detergent power of snap.s is tlierefore jirimarily a e lemica 
property due to the polarity of iimleeiiles in.soluhle as such in oil 
and water. ‘ ' 


CeUulose Nitrate as an Emulsifying Agent. Harot 
Holmes and Don H. (Owmeron (J. Amcr. Chem. Sor., Ul-, • 
06—70).— The use of cellulose nitrate as an emulsifying agent nai- 
heon studied. It is shown that thi.s suhafance serve., as an exre- 
lent emulsifying agent in dispersing water or glycerol througiio 
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jmyl acetate, ketone, or other solvents for the nitrate. Visible 
concentration him.? of cellulose nitrate were observed roimd large 
drops of water emulsified in amyl acetate-benzene mixtures, ifn 
increase m concentration of cellulose nitrate at the acetone- 
glycerol interface was observed and studied quantitatively. The 
properties of an ideal emulsifying film are discussed. J. F. S. 

Chromatic Emulsions. Habry N. Holmes and Don H 
Camebon (d. Amer. Ckem. Soc., 1922, 44, 71— 74).— Two immis- 
cible liquids can be emulsified with suitable emulsifying agents 
such as cellulose nitrate, to produce a transparent emulsion when 
the refractive index of the two phases is the same, and when the 
dispersive jioMer (n^— of the two jiliases is the same A 
chromatic (structural colour) emulsion is produced when the 
refractive index of both phasi-s is tlie same and the dispersive 
power of one jihase is much greater than that of the other phase 
The greater the difference the more intense the re.sulting colour 

J. F. «. 

Application of Statistics to Chemical Equilibria K F 
HiiKZFELi) (PAysiM. 1922, 23. 9.>— 100; cf. A., 1921 ii 313).— 
Statistical principles have been applied to chemical ’equilibria 
in conne.xion witli polymorphic substances and equilibria in ga,scous 
sjcsteius at low temperatures and at high temperatures. A reason 
IS advanced for the good agreement found between experimental 
results and those calculated by the Xernst appro.ximation formula 
inrl it is shoun to be probable that the conventional chemicai 
L'unstant is always about 3. j y 

1 Electrolytes. Charles 

A Krau.s {J. Amer. Chem. .Soc., 1921, 43 ’>.507— ’oI4) A 

dieoretioal paper in which it is shown that the i.sohvdric ‘principle 
ivhen applied to im.xtures of electrolytes, lead.s to a functional 
■elation.ship of the form (CV)VC'„=F(5f,) in which r„ is the con- 
entration of the undissociatcd fraction, Q the ion concentration, 
the sum of the concentrations of all the negative and positive 
oils in the solution, and /'(2r,) any explicit function of the total 
oil coneentra ion of the solution. .As the concentration of the 
econd electrolyte ciiniinislio.s, tlio function Pi ('u =F{P.) in which 
i IS the ion product, rcdiieos, in the limit, to the .sam’e form as 
lie function resulting from the i.soliydrie principle. The values 
he spec, he cunduetivily of mixtures of sodium chloride and 
d ochloric acid as calculated aceordiiig to this principle are 

lnr,re 'th * 1 ? ’‘’“i" "if' the iiieasured^ values 

luin lire tnos(j on the iKoljydrjc principle. J 

* Gaseous Phase. 

• • tiTu\ (:Sachr. } hifNik.-rkcm. hib. Sfmsonise.'*, 1017 10‘>- HO* 

' p«rtitim. of cILne at 

^ttMcon Mater and air r<mtainine: this ira.s is airmi ]>v tlm 

•aliu ^ ir •' tiissolved in the 

under the corresixmding partial pressure. For e.xample. 
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when *=10 parts per thousand 
of 7-6 mm. 


=74-27 under a partial pressure 

G. W. R. 


„ ^ valencv III. Partition Coefficients 

• W^r-Effiyl ^Ether. Homer W. Smith (J. 

m the System Water 016-627; cf. A., 1921. ii. 315, 

TH^"^In th?'first pai^r. details are given of the determination 

* 1 ^ nf foitv*nine organic acids and fifteen 

of the partition ";i:;^\,ater-^thyl ether. The result* 

J^nninarative treatment of these partition coefficients 

obtamedfromacompararnej^a agreement with the 

in terms of molee ^ systems water-xylene, 

results obtained previ s y ' discussed in connexion 

and water-Kihloroform ^ f .joua papers. The second 

with the principles . thc^nethod of correction employed 

paper is a supplemen . values for the partition of chloro- 

m the water-chloroform and for a number of 

^Sniolli-nrbastrin the systems water-ether are given. ^ 

• “thT^Sysfe^m "ScerSeion^' Ho“«f 

‘nL I 7'M— 734; cf. preceding abstract).- 

Thf^partutr’cmycionls of lifty acids, amines and amine 
ihe partiiion determined in the system acetone- 

acid P '^halates ha e bae ^ with 

glycerol The J terns nreviously investigated (lor. ci(.). 

in“\\e° 'prrcnt"\jH:s^rf‘"V^^^^^^^^ fact "which has not 

In tne prestut niimclv. that under certain 

been observed PJ|®|‘" ^ nature of the solvents and the solutes, 
condifions oonce n, g the one or 

:tKr ^f thT so" The series c.onslant.s for the acids and 
amines have the same absolute value in this .system, as contrasted 
wrth the different values fomul in systems contammg water a* 

I e solvent Of the substanee.s examined in the system glycerol- 
acetone ben.Uie acid, benzoic acid. aMibromoprop.onic ac. , 
•1 • 4-diiiltrobenzoic acid, diisohutylamine, a«d. - , ^ 

U-iiiitrobeiizoic acid, and «-valeric .and pass completely into ffie 
acetone layer. ^ 

Equilibrium in the Reaction between Sulphur DioxWe 
and^Water. F. Ri'Ssf.ij, Buhow.sky (•/. rtmer. Chem. 

^■>1 44 116- 132)— The reaetiims between liquid sulphur an 

of conditions. At low concentrations °f «"‘P^"" „ yn Lo),_ 
reactions occur simultaiicou.sly "»■>>«'>'. (>) +l”|i gC + 

2H,0(liq)+3.S02lga.s) and (2) f 4HjO(liq) ^ 

w Both reactions arc reversible. In tne 

^rdter molecular fraction than O'Oo and at 
the critical temperature of water the ^ ,,^<.,1 

negligible. Equilibrium pressures for the first riacti 
Sred for acids of mok-cular fractions ranging from 0 041 
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0-363 and at temperatures from 527° Abs. to 613° Abs. usina an 
apparatus of a new type. The vapour pressures of ’sulphuric 
acid of various concentrations have been i^^easured. Using S 

reaction^ Sw+ 

^ calculated to ^ 

31500 cal. at -j and standard conditions. From the data the 
free energy of both aqueous sulphuric acid and sulphur dioxide 
may he calculated. A new type of apparatus for measuring 
equilibrium or vapour pre.s.sures of corro.sive liquids up to h gh 
pressures and temf.eratures is described. This consists of a quart" 
tube contained m a mercury-filled steel bomb which communicates 
with a pressure gauge. The quartz tube is constructed so that 
the material IS contained m a chamber at the top; this communi- 
cates through a quartz capillary with a second chamber filled with 
mercury which contact with the mercury in the steel facTet 
The upper part of the bomb only is heated. J F S 

Ei^ilihria in the Systems: Carbon Disulphide-Methvl 

Alcohol and Carbon Disulphide-Ethyl Alcohol f p 

Simpson (7. Amer. Chf'tn. ^oc., 1922* 44* 
lOo llo). The temperature of complete mutual miscibilitv nf 
muxtures of carbor, disulphide with ethyl and methyl a c^hol 
respectively have been determined. The critical .solution tern 
perature of the .sy.stem carbon disulphide-methyl alcohol is 35^7° 
and the critiea concentration is about 85% of carbon disuTph de- 
solid methyl alcohol separate.s from the layer rich in llnnt i 

H-'fr . "''‘th temperatur7o7 th" V te^ ca7bo7 

disulphide-ethyl alcohol is —24*4® and th** i-.ritwMii caroon 

about 83% Ity weight of carbon disulphide. All' mixturef<re7ze 
at . It ts .shown that the critical solution temperature 

offers an extremely sensitive criterion of the purity o7changes 
of purity of either c-omponont, provided lhat the other eon^mS 
IS ei her pure or of constant comix, silion. Distillation of ?lrbon 
disulphide from , -ere,, in ,.s .shown to remove the impurities anrvieh 
a perfectly pure product. ' ' nie-s^an^a y^cld 

Quaternary System ; Ammonium Chloride-Sodium 
Sulphate-Ammonium Sulphate Sodium Chloride^ate? 

.iLBEKT Cherbuhy Uavid Kivett (T., 1922, 121. 379-^93) * 

Induction Periods in Reactions between Thiosulnha*^ a 
Arsemte or Arsenate. A Useful Clock Reartf™*^^r^ 

of 'the'indTObmf period^is^^^ricll T'''* fl'iration 
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between concentration and reaction velocity, and of the temperature 
coefficient of the reaction velocity, than the familiar sulphurous 
acid and iodate reaction. The prolongation of the periods by 
strong acids, the limiting concentrations yielffing^ precipitates 
when arsenates are used, and the speed of precipitation were also 
investigated. J- F. S. 

The Combustion of Complex Gaseous Mixtures. Williaai 
Payman and Richard Vernoj? Wheeler (T., 1922, 121, 363- 
379). 

Oxidation of Nitric Oxide and its Catalysis- Charles 
Lalor Burdick { J . Amer . Vfiem . Soc .^ 1922, 44, 244 — 251).— 
The rate of oxidation of nitric oxide by oxygen in the presence 
of glass, pumice, pumice impregnated mth tungstic acid, nickel 
oxide, cobalt oxide, nickel, cobalt, and manganese dioxide, platinised 
pumice, platinised asbestos, coke, charcoal, and coconut charcoal, 
has been investigated at temperatures ^from O’" to 100“. It is 
shown that the reaction 2NO catalysed by 

ordinary porous material either impregnated or unimpregnated, but 
that in the presence of the highly absorptive forms of carbon or 
charcoal the rate of the reaction may be accelerated as much as 
five hundred times. The presence of water vapour in the gaseous 
mixtures greatly decreases the activity of the charcoal catalysts, 
Increase of temperature above the point at which the aqueous 
vapour condenses counteracts this effect to some extent, The 
temperature coefficient of the velocity of reaction for both the 
catalysed and uncatalysed change is generally negative. In the 
presence of water vapour the temperature coefficient of the c atalysed 
reaction is apparently positive. This is probably due to ths 
decreased absorption of water by the catalyst at elevated tem- 
peratures. J. F. S. 

The Transformation of Ammonia into Carbamide. V. 

Matigxon and M. Fr^jacques ( Compt . rend ., 1922, 174, 455— 
457; cf. A., 1921, ii, 33). — In continuation of previous work (/oc. 
cit.), the yields of carbamide from ammonium carbamate at tho 
equilibrium point at different temperatures arc given. Applying 
the law of mass action to the system in equilibrium the authors 
calculate the heat of the reaction to be —6 cal., the experimental 
value being — 7*7. The progress of the reaction with* time at 
different temperatures from 130“ to 14.5“ ha.s been studied. The 
curves indicate that the w'atcr formed ha.s an effect on the velocity 
of the reaction. The effect of certain catalysts such as thorium 
oxide, ahmiinium oxide, kaolin, etc., has been examined. The 
results indicate that whilst they may accelerate the reaction at 
low temperatures, they are without benefit at about 150’’. W. G. 

The Processes NH.-CO-ONH^ 1 HgO (NH^lgCOj and 
COg+HjO HjCOg." Carl Faurholt (Z. anorg . Ckem ., 1!)2I, 
120, 85 — 102). — Experinieiit.s on the velocity of the conversion of 
ammonium carbamate into carbonate indicated that the reaction 
proceeded first with liberation of carbon dioxide, and this con- 
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elusion w^coi^rmed by an investigation of the velocity of the 
reaction COa+HgO HgCOg. A new method was devised for 
estimating the proportion oi hydrated carbon dioxide, that is, 
q{ carbonic acid, in a solution of the gas. When an aqueous solu- 
tion of carbon dioxide js added to a large excess of ammonia, the 
anhydrous carbon dioxide immediately forms carbamate, which is 
go stable in the concentrated ammonia that there is time to pre- 
cipitate the carbonate as barium carbonate, filter, wash, and 
titrate it. By thia^ method the dissociation constant of carbonic 
acid to H++HCO 3 was found to bo 10-^“, against 10“’' to 10-“ 
found by Thiel and Strohecker (A., 1914, ii, 361). This method 
was applied to making approximate determinations of the velocity 
(if hydration of carbon dioxide in solutions of sodium hydroxide, 
sodium carbonate, and mixtures of carbonate and hydrogen car- 
bonate. At 0°, hydration is immeebate in .sodium hydroxide solu- 
tion, but in a solution containing Na^COj ; NaHCOg in the ratio 
6:4 only 77% of the carbon dioxide added is hydrated in the 
first eighty^ seconds. Hydration is thirteen times as rapid at 
I 8 ° as at 0 . Velocity of hydration is inversely proportional to 
hydrogen-ion concentration. By strong acids, carbonic acid is 
immediately dehydrated, but by weak acids much more slowly. 

The same method of analysis was used for investigating the 
decomposition of ammonium carbamate in acid, aqueous, ammon- 
. iacal, and alkaline solution. Before analysis, the solutions were 
made alkaline with O' 1 A' sodium hydroxide to stabilise the carbamate. 
In aqueous solutions containing ammonia and ammonium chloride' 
the proportion of carbamate present at equilibrium increases with 
the concentration of either. The equilibrium constant for the 
caction NHj'CO'O- -f-lHO ^ HCO.,- -f NH, at 0’ had an average 
alue of about 0-34. By even very weak acids, carbamate is 
nmediatcly decomposed. On adding alkali again, however, some 
arbamate is re-formed, since two reactions proceed simultane- 
iisly with nearly the same velocity, carbamate being formed from 
tnmonia and carbon dioxide, and carbonate from carbonic acid 
hich is formed at once by hydration of part of the carbon dioxide 
y the alkali added. 

In a 0-0.5 mol. solution of earbaiiiatc in water at 0", equihhrium 
-reached in about a day ; in a 0 -l-Y-aininonia solution, three days 
re required, in a O-tA^ammoma .solution, ten days; at 18° the 
!Ktion is twenty times as fast. In sodium hydroxide solution, 
ie reaction is much slower, requiring about three days in a O-IA’- 
Jlution and a month in a l'0.V-sr>Iution, at 18°. E. H. R 


oJ Formation of Barium Peroxide. Nobuji 
! ( “Sci. Kyoto, 1921, 5, 9^96).— For the investiga- 

ot the velocity of formation of barium peroxide from barium 
uae and oxygen at high temperatures, 400—625°, a special balance 
iiilfl constructed that the specimen under examination 

iphai.* "Sighed at any time, being sus|)ended from one arm of 
uaiance which was totaUy enclosed and operated from outside 
vnr .,1°* magnets. A new type of gas washer was also devised. 

»uL. oxxn. 11, 2Q 
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It consists of a U-tube of glass, one arm being narrow and the 
other expanded into an elongated bulb. The two arms are bridged 
by a narrow glass spiral in such a manner that the gases, entering 
by the narrow arm, bubble through the liquid in the spiral and 
escape at the top of the wide arm, which acts as a reservoir for 
the washing liquid. The velocity curves for the formation of 
barium peroxide were of an unusual form. The greater part of 
the paper is devoted to a mathematical analysis of these curves 
and it is shoAvn that they may be explained on the assumption 
that the oxide consists of a great number of very small, equal 
spherical particles which begin to react one after another, the 
number of spheres becoraiiiig active in unit time being proportional 
to the quantity of peroxide already formed. E. H. R. 

The Influence of Protective Colloids on the Corrosion of 
Metals and on the Velocity of Chemical and Physical Change. 
John Albert Newton Friend and Reece Henry Vallance 
(T., 1922, 121, 466-474). 

Injfluence of Temperature on Two Alternative Modes of De- 
composition of Formic Acid. C. N. Hinshelwood, H. Hartley, 
and B. Topi.ey {Proc. Roy. Soc., 1022, [4], 100, 575 — 581).- The 
thermal decomposition of formic acid has bwn investigated at 283®, 
and from the results an hypothesis has been formulated in con- 
nexion with the mechanism of the reaction. Sabatier and Mailhe 
(A., 1911, i, 515) have shown that formic acid may deeompciisc 
according to the equations (a) K’C 02 H— COg-i-IU, (6) 

CO-f-HjO, and (r) 2H*C02H=H‘CH0-|-C024 HgO. Assumingthat 
in the decomposition certain moleculc-s arc activated, cither by 
collision with other molccmles or by the absorption of quanta c>f 
radiation, the question arises whetiier every molecule which possesses 
the necessary critical energy reacts at once or whether, in addition 
to possessing this, it must be in a certain phase. Under the con- 
ditions of the experi»nents described, only reactions a and h come 
into consideration. If A’, and arc the critical energies for the 
two alternative reactions and A' is the total number of molecules 
it follows from the kinetic theory that the number of molecules pos- 
sessing these respective energies are A'j~Nt"^'«//^^'and .Vg — 
taking the system as of two degrees of freedom. Then 

so that if one mode of reaction i.s a.s.sooiated with a 
slightly lower critical energy it would predominate very largely 
if the number of active molecules were the only factor. .Actualh 
it is found that although the two alternative modes of decom- 
position of formic acid proceed with the same velocity, yet (he 
critical increments are so different that one reaction should pre- 
dominate almost entirely unless a phase restriction is introduced, 
and an interpretation of the pha.se factor is suggested for this 
case, as follow.s. The critical increments for the two reactions 
are calculated to Af,,— 16000 cal. /mol. and £,.,,,—28000 cal./nioL 
The numbers of molecules activated for the two reactions arc 
proportional to and respectively, that is about 

c'® molecules should yield carbon monoxide for one yielding the 
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dioxide, but n.nce the rates of both reactions are identical a phase 
restriction must goverri the reaction yielding the monoxide If 
the_ formic acid moleciiie is assumed to be adsorbed on the glass 
surface by the residual aflinity of the carbonyl group, then in the 
case of a sufficiently activated molecule a violent collision between 
the hydropn- and hydroxyl-groups may occur, anil a molecule of 
liydrogen be split off. Although the requisite degree of activation 
may be attained but rarely, nevertheless a high percentage of 
these collisions in a^ctivated molecules may result in thL^type 
of decomposition. On the other hand, for water to bo eliminated 
and carbon monoxide left, a high degree of activation is not 
nrecssary, possibly since the removal of a hydroxyl group as a 
ivhiile from an organic compound is a much les.s profo^iidVhange 
than the fission of the hydrogen and oxygen, but very few of the 
activated molecules may decompose, biuuse it is m-ceswv to 
aivait the contingency that the force.s holding tlie hydroxvl and 
hydrogen to the carbon should be weak eLugh to aUow 
simultaneous luicoiipliug ” of the molecule. ^ ,J K ,S 

The Replacernent of Halogen in 4-Chloro-3-nitrobenzo- 

lOtt, A,, 1891, '■>(>)•— fn order to measure the effect of the cvaiiogen 

■i 5 d nhr f 4-chloro-3.iiitrobenzonitrik., kbromo- 
..WmitroboMzene and 4-bromo-3-nitrobciizonitrilo with sodium 

cthoxidc, and with sodium phenoxide in 

gated. .Iho following conclusions arc drawn; (1) the halogen 
atoin IS more active in the substituted ilinitrohonhne than in the 
substituted mtrohonzonitrilo, (3) chlorine is more reac^tive than 
bromiiio ill eoiresponding eompounds, (3) sodium ethoxide re^a^ts 
more quickly than sodium nu-tho.vide, (4) the reaction in ethvi 
alcohol takes place about twice as quickly a,s that in methyl alcohoV 

H. J, E. 

The Effect of Temperature and the Concentration of Hydro- 
lVita^“-” V Vitamin 

I sing the quantitative method proviou.slv dc.scribed^lfoc cP) 

,=15 

-UI08/0. When the material was made alkaline o — lO-Q S'J 

'he destruction was 01— Oo^/ if ’ Pu-W'ii-S^S, 


= 

If re-acidification after Jioatine 
10 — 2 
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alkaline solution ’waa omitted, there was still further destruction 
if the material was allowed to remain alkaline for five days at 10^’. 
The material used ats the source of vitainin-(7 was tomato juice. 

W. G. 

Tho Influencing of Catalysts and Specifically Active Cata- 
l^ts, E. Abel {Ber., 1922, 65, [ff], 322 — 323). — A final reply 
to Rosenmund and Zctzsche (cf. Abel, A., 1921, ii, 542; Rosen- 
mund and Zetzsche, A., 1921, ii, 320, 392, 393; this vol., ii, 41). 

H.W. 

The Oxygen-Hydrogen Catalysis by the Platinum Metals 
and the Contact Potentials in Presence of Aqueous Electro- 
lytes. K. A. Hofmann {Bn., 1922, 55, [ii], 573— 588}.^ince 
previous experiments (A., 1920, ii, 240) were performed with 
platinised porous earthenware tubes, whilst Willstitter and Wald- 
schmidt (A., 1921, ii, 185) employed platinum black, these investi- 
gators are not justirted in concluding that their results are incoiu. 
.patible with the views of Hofmann and Zipfel [loc. cit.). Xu the 
present work, no indication could be discovered of the peroxide- 
hydride, to which Willstatter and Waldschmidt ascribe the favour- 
able efEect of oxygen on the catalytic activity of hydrogen {D.R..p, 
301364, Willstatter and Waldschmidt, ioc. di.). The volume of 
oxygen occluded by platinised earthenware is shown to be so 
small that any peroxide produced cannot bear any relation to the 
actual effect of oxygen on catalysis, which is rather due to its 
influence on the catalyst surface. At the same time, the small 
amounts of gas adsorbed by porous surfaces render them much 
more suitable than platinum for determinations of variations of 
contact potential during catalysis. Measurements of the potential 
difference between such an electrode and one of platinum in contact 
with hydrogen at atmospheric pressure show that, whether the 
electrolyte be 17% s\ilphiiric acid or 4% sodium hydrogen carbonate 
solution, contacts impregnated with platinum, palladium, or iridium 
in contact with a mi.xturc of hydrogen and oxygen arc electrically 
modified in the opposite sense to that of their previous tieatmeTit 
(with one or other of the gases), and the more rapidly this occurs 
the more rapidly is water-formation catalysed. The activity 
diminishes on prolonged treatment with iiydrogen or, especially 
in the case of palladium, with oxygen. It is improved by repeated 
variation of this trcatinciit, by repeated use with the atoicheio- 
raetrical mixture of the gases, and by varying galvanic polarisation. 
Light and moderate temperature changes are much less effective. 
Hydrogen exerts a greater effect on the catalysis potentials with 
increased hydrogen-ion concentration of the electrolyte, whilst 
the reverse is true of oxygen. These results indicate that neither 
pure hydrogen nor hydrogen-oxygen mixtures produce any special 
oxidising or reducing compound on the catalyst surface of the 
kind suggested by Willstatter which determines the potential 
Direct instantaneous determinations of the effect on the sauie 
electrode potentials of the addition of hydrogen peroxide show 
that this always acts as a strong oxidising agent, and renders it 
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jjjghly improbable that any peroxide-hydride could exert a strong 
reducing influence, apart from the extreme rapidity with which 
the known peroxides are decomposed by platinum metals. Although 
it is not improbable that hydrogen peroxide is an intermediate 
product in the formation of water, its existence is so transient 
as to elude all attempts to detect it. J. K. 

Atomic Structure. N. Bohr (Nature, 1021, 108, 208 — 209; 
cf. ibid., 1921 , 107, 104, 170). — Further examination of the orbits of 
the electrons postulated in the previous communication has shown 
that the conception of the atom there outlined cannot be reconciled 
with that which assumes the atom to be composed of a number 
of well-defined spherical shells of electrons moving in sharply 
separated regions. The electrons in the atom are still regarded 
as being arranged in. groups in such a way that the orbit of every 
electron within a particular group is cliaraf^terised by the same 
total number of quanta. In proceeding outwards from the nucleus, 
the number of quanta characterising a certain group of orbits is 
larger one unit than that of the preceding group. The electrons^ 
of certain sub-groups will also penetrate into the region of the 
orbits of electrons of inner j^oups, giving rise to group-coupling, 
which is reflected in the stability of the atom. These considerations 
are applied to the casc.s of the iron group and the rare earths. 

A. A. E. 

A Magnetic Model of Atomic Constitution. J. K. Marsh 
and A. W. Stewart (Nature, 1921. 109, 340).— If the central 
magnetic pole in a tank is maintained at a strength always exactly 
equal and opposite to the combined powers of a number of floating 
magnets, and if the ntimber of the latter corresponds with units 
of atomic weight in v'arious elements, the magnets arrange them- 
selves in two clearly defined and sharply .separated groups, termed 
for convenience the nucleus and ring, respectively. It is a remark- 
able coincidence that the series of groupings obtained corresponds 
exactly with Aston's .suggestion.s regarding the atomic structure of 
a number of elements and i.sotopos. In the case of boron-11 and 
carbon, both nuclei contain six magnets arranged in two pairs of 
concentric triangles, a peculiarity wltich seems to have some con- 
nexion with certain chemical and physical similarities. A. A. E. 

Correlation of Atomic Structure and Spectra. Harold 
S. King (J. Amer. Ckem. Soc., 1922, 44, 323—328).— A theoretical 
paper in which it is shown that Bury’s modification (this vol., ii, 
13) of Langmuir’s hypothesis of the structure of elements is con- 
firmed in addition to the relationship between the atomic diameter 
and the number of electron shells, also by the relationship between 
the atomic number and the number of lines in the arc and spark 
spectra, respectively. J. F. 

Motion of Electrons in Atoms. J. S. Townsem) and V. A. 

AiLEY [Phil. Mag., 1922, [vi], 43, o93 — 600). — It is shown that 

en an electron moving with a velocity of the order of 10® cm. 
per second collides with a molecule of argon it loses only about 
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. ..u pTiprsv. whereas previous experiments 

OU6 ten-thous&ndth oi it «i+»«r»fT(xn nr livdroEcu if 

showed .1... In S'S'^ 

lSn.TS.Si4 " “”“rR.‘p“ 

that in the other gases at the same press . 

Relationship Scumdt 

1922, 28, 50 oo). atomic radius of the 

Si S"»i" cnn. 

be nnloulated. Usiijg tbejonn'il* ^ nj.licular’^’ weight, and , 

the atomic radius, i {’ u.^ving values of the radii have 

the coefficient of ’• n itroecn 1-035; hydrogen, 0-7,52: 

been obtained -. oxygon, 1-000 \eliu..i, 0-795; 

chlorine, 1491; ^ I'’®*' 

ZZ crof seetufi"of a nu.nber'of simple compound molecules ^ 
also calculated and tabfilated. 

r 6r9V-Tlm^?adius,;uP of an ;^to.n 
rrS::alfai^S'?rtheioffisalmup^.i^ 

lXrO^S-^n^n^m'o-33 (CH>^^^0n ^.biun. 1^4 (l-oO): 

caesium, 1-80 (2-3 i), copper 1 -i I stronlmm, 

?'27 a -9 J”u. t-^ 2 Toi ; "i^ie. n-'77 (1-32) -, eadmiiim, 0-81 
|b60)l mmeurv, 0-69; thallium, 0-99 (2-2.3); manga^nesT, 0-% 
(1-47). 

New Method of Determining Molecular Diaineters by tie 

Electromagnetic Rotation of the Discharge^ 3^2 -384).-Ey 
Guye and R. Ri'DV {Compl. rend ^ phciiDmciiim 

applying the theory of ionisation by f-.i ’ A of rotation 

l'l-!]5fl"L“'^Vhuf wHh constant magm-ti.- 
field and for the same gas, the 

velocity obsci-ved must be .v consUiil, . , ^,. 1 ^^,^] jjasi-s 

ments has hceii made on a numhi-i- ‘f ''“'i aTlosi- 

The raoleeulai- diameters obtained by nica.sure- 

agreement in value with those deduct „bw-ei-ved velocity 

ments. Contrary to the general opimo the gas, 

of rotation is not inversely proi>ortioiial to the density 
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but to the product of the square of the molecular diameter and 
the density. W. G. 

Atomic Weights and Frequencies. A. Reychler {Bull. Soc. 
chim- Belg., 1922, 31, 67 — 72). — Warrington’s formula for calculat- 
ing atomic weights (A., 1015, ii, 160) gives too low a value for 
elements of the two short scries. The author’s formula, A — 2N-{~ 
0 007A^, give.s better values, but is not applicable to hydrogen and 
is not very satisfactory for elements of the first short series. 
Attention is directed to the relation of this formula to the equation 
,.=sy (A^— c)*, which expresses frequency of radiation of an element 
\\h('n used as an anticathode. H. J. E. 

Qualities of Valency. R. M. <7aven {Xaiure, 1921, 108, 210 — 
oil). — Polemical. Langmuir’s {ibid.^ 1921, 108, 101) view that 
the sodium and chlorine atoms in sodium chloride are not united 
by a chemical bond is attacked, and criticism offered regarding 
the postulation of covalency and electro valency in certain cases. 

A. A. E. 

A Theoretical Derivation of the Principle of Induced 

Alternate Polarities. Arthur Lafworth {T., 1922, 121, 416 — 
427). 

An Explanation of the Property of Induced Polarity of 
Atoms and an Interpretation of the Theory of Partial Valen> 
cies on an Electronic Basis. William 0<;IL^ y Kermack and 

Robert Kouinson {T., 1922, 121, 427 — 140). 

Friend's Theory of Valency. J. D. Main Smith {Chpm. 
Seu''<, 1922, 124, S4 — SO). — Friend’s theory of valency as extemled 
in a recent paper (T., 1021, 119, 1040) is subjected to a detailed 
criticism. In particular, the direct traaslation of Thomson's 
physical conception of “ ionised ” and “ non-ionised ” valency 
into chemical terms is criticised, on the ground that residual 
valency may partake of the j>roperti<*s of botli. Friend's criticisms 
of some a.spects of Werner’s theory are diseu-s.'^cd. E. H. R. 

Space-filling and the Equation of Condition. .1. J. van 

Laar {Z. aiiorg. Ch^m.y 1921, 120, 203— 20S). — A theoretical 
discussion of the theory of space-tilling numbers in relation to 
van der Waal.s’s equation. E. H. R. 


Inorganic Chemistry. 


Active Modifications of Hydrogen and Nitrogen produced 

by ^-Rays. F. H. Newman {Phil. 1922, [vi], 43, 45.5 — 

4fi2). — The a-rays from ])olonium were allowed to act on nitrogen 
at different pressures in the presence of sotlium, |>otassium. sulphur, 
phosphorus, iodine, magnesium, arsenic, mercury, and an alloy 



ii. 350 


ABSTRA.CTS OF CHEMICAL PAPKES. 


of sodium and potassium. Some gas was absorbed. Similar 
experiments with hydrogen gave absorptions with sulphur 
phosphorus, and iodine. The absorption was shown to be due 
at least in some cases, to the formation of nitrides and hydrides 
The chemical activity of the gases is due to active modifications 
probably consisting of neutral atoms ai\d triatomic molecules 
and not to ions. The a-rays are the only ones effective in the 
rays from radioactive substances. J. R. p. 

Constitution of Hydrogen Peroxides. B. Oddo and R. 
Bikaghi {Oazzettay 1921, 51, ii, 343 — 348). — See this vol., i, 314, 

Separation of the Isotopes of Chlorine. J. N. BrSnsteu 
and G. Hevesv {Nature, 1921, 107 , 619). — When a strong aqueous 
solution of hydrogen chloride is cooled to —50® and evaporated 
in a high vacuum, the mixture of water and hydrogen chloride 
being condensed on a surface cooled with liquid air, the condensed 
portion of the acid is found to be richer, and the remaining portion 
poorer, as regards the lighter constituent of chlorine, than ordinary 
hydrogen chloride. After repeated separations, the two portions 
were converted into sodium chloride, of which saturated aqueous 
solutions at 20® had d 1*20222 and 1*20235, respectively, corre- 
sponding with a difference of 0*024 unit in the atomic weights 
of the chlorine isotopes, if it is assumed that the latter have equal 
atomic volumes. Equal quantities of the isotopic sodium chlorides 
were also treated with a slight excess of silver nitrate solution, 
and the excess of silver salt accurately estimated. The results 
indicated a difference in the atomic weight of 0*021 unit. 

A. A. E. 

The Separation of Chlorine into Isotopes. Wiixiam D, 
Habkins {Nature, 1921, 108 , 209; cf. Harkins and Broeker, ibid ., 
1920, 105 , 230). — See Harkins and Hayes, this vol., ii, 140. 

A. A. E. 

Attempt to Separate the Isotopes of Chlorine. H. Hartley, 
A. 0. Ponder, E, J. Bowen, and T. R. Merton {Phil. Mag., 1922, 
[vi], 43 , 430—435). — According to Aston, ordinary chlorine con- 
sists essentially of a mixture of three parts of and one part 
of CP^, and the molecules should be present in the proportions 
CP*CP® : CP®CP^ : CP’^CP^— 9 : 6 : I. If light which has passed 
through a column of such chlorine enters a mixture of chlorine 
and hydrogen, the initial reaction should use up the three types 
of molecules in the proportions 1 : 10® : 10^^, and the hydrogen 
chloride formed should be almost entirely HCP^. The gas, after 
exposure, was treated nith mercury to remove unchanged chlorine 
and the hydrogen chloride, absorbed in water, was converted into 
sodium chloride. The equivalent of the latter, determined by 
conversion to silver chloride, showed that no separation had 
occurred within the limits of experimental error. The circum- 
stances which would prevent a separation of isotopes in the experi- 
ment are discussed, J. R. P- 
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The Atomic Weight of the Chlorine in an Ancient Mineral, 
Apatite, from Balme. (Mllb) Ellen Gleditsch and B Sam- 
dahl {Oompt. rend., 1922, 174, 746— 748).— The chlorine in a 
sample of apatite from Balme (cf. Curie, A., 1921, ii, 396) was 
converted into sodium chloride which was carefully purified without 
possible contamination by chlorine from other sources. Atomic 
weight determinations gave the value for chlorine as 35-49 and 
35-45. Thus taking into consideration the age and origin of the 
mineral, it may be concluded that the chlorine at the time of the 
formation of the minerals of the primary magma contained the 
two isotopes in the same proportion as it does to-day or that the 
two isotopes were then formed in constant proportions. W. G. 

The Reaction between Iodine and Sulphurous Acid 

Robert Milroy Macaulay (T., 1922, 121, 552—556). 


Strength of Hypoiodous Acid. Adoli-- Eurth (Z. Elekiro- 
chem., 1922, 28, 57 — 58). — Making use of the constants 

[I'][H10IH ]/[l2]=3xl0-“ (Bray, Ahegy's Handb., 4, 2, 456) and 
ili][I']/[l3 ]=1'3X10-’ (Jakowkin, A., 1899, ii, 593) and a series 
of determinations of the concentration of I3 ions in a sulphuric 
acid solution of various concentrations of iodine in 0-1 A -potassium 
iodide by a colorimetric method, the author has calculated the 
dissociation constant of hypoiodous acid. The values found lie 
between 1-8x10'“ and 4-4x10'“, w-hich are in good agreement 
irith a value 4-8 X ICT^* calculated from experiments of Deventer 
[Chetn. Weekhhid, 1905, 2, 135). This value shows that hypoiodous 
acid is about a thousand time.s weaker than hypochlorous acid. 

J. F. k 


Prep^ation and Properties of the Persulphides of Hydro- 
gen. James H. Walton and LiLEwellyn B. Parsons (J. Amer. 
(.’hem. Soc., 1921, 43, 2539 — 2548). — The preparation and pro- 
perties of hydrogen disulphide and hydrogen trisulphide are de- 
soribed. The two compounds arc prepared together by the action 
of hydrochloric acid on sodium polysulphidc. Other acids decom- 
posed the polysulphidc completely into hj^drogen sulphide and 
sulphur Two kilos, of crystallised .sodium .sulphide and 300 
grams of flowers of sulphur are placed in a 3-litre round-bottomed 
task and mi.xed, 800 c.c. of water are added, and the flask is closed 
mth a Bunsen valve. After all the sodium sulphide has dissolved 
the llask is heated on a water-bath for three to four hours with 
occiBional shaking, when the whole of the sulphur dissolves and 
a Clear solution of polysulphide is obtained. The polysulphide 
solution IS run into hydrochloric acid (d 1-19) which is cooled 
t to — 10°. The addition is made under the surface of the acid 
L the rate of 3 litres an hour, the solution being rapidly stirred. 

• ter a quantity of poly.sulphide has been added, a brown scum 
ri*s to the surface and decomposes with evolution of hydrogen 
uphide. At this point, the addition is stopped and the emulsion 
owed to settle when a crude oil separates. The oil is a mixture 
01 the two sulphides and about 400—500 c.c. are obtained from 

10 * 
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2 kilos, of polysulphide. The oil is separated and dried with 
phosphoric oxide. The dried mixture is distilled in a quarts glass 
apparatus fitted with two receivers in series. The first is cooled 
by cold water and the second by ice and salt. The distillation 
is carried out at 20 — 25 mm. pressure and the flask heated in a 
glycerol bath at 120°. From two volumes of the freshly prepared 
mixture 2/3 volume of hydrogen trisulphide is obtained in the 
first receiver and I /3 volume of hydrogen disulphide in the second 
receiver, whilst a residue of sulphur dissolved in the trisulphide 
remains in the distilling flask. It is essential that quartz apparatus 
is used in the distillation, because the alkali in glass decomposes 
both sulphides very rapidly. 

The analysis of the persulphides is effected as follows. A weighed 
quantity (2 — 3 grams) is placed in a tared quartz test-tube {75 mm.), 
corked, and weighed. The tube is almost filled with carbon 
disulphide and the contents are poured into a tared quartz dish 
(75 mm. diam.), and the tube washed with carbon disulphide. 
About 20 — 30 c.c. of carbon disulphide are sufficient. About 
10 c.c. of pure acetone are added to the solution, and the dish is 
covered by a watch-glass. After the evolution of hydrogen sulphide 
has ceased, the cover-glass is rinsed with carbon disulphide and 
the contents of the di-sh are allowed to evaporate spontaneously 
and the residue of rhombic sulphur crystals is dried at 90® and 
weighed. This method is rapid and accurate. 

Hydrogen tfisulphide, HjSj, is a mobile, yellow, oily liquid 
with an odour similar to that of camphor and sulphur mono- 
chloride. Its vapours have an irritating action on the eyes and 
nose. On cooling strongly, the yellow colour is lost and at the 
temperature obtained with solid carbon dioxide and ether it is 
quite colourless. It is soluble in benzene, toluene, chloroform, 
carbon disulphide, ether, and heptane, and is catalytically decoiti. 
posed by alcohols, ketones, nitrobenzene, aniline, and pyridine, 
Hydrogen trisulphide behaves like glass on cooling, becoming 
more and more viscous as the temperature is reduced to ~7o', 
but oil \yarmiiig again there is a short delay in the rise of tempera- 
ture at —52® to —53°. It may be distilled in a vacuum, but at 
atmo.spheric pressure it foams, evolves hydrogen vSiilphirie, and 
leaves a gummy residue of sulphur in the mixed sulphides. 

Hydrogen disulphide, H 2 S 2 , has not been obtained rpiite free 
from trisulphide, the amount of impurity is not largo and i.s repre- 
sented by a deficieuey of 1 — 2% of hydrogen sulphide on decomposi- 
tion. It is a colourless, mobile oil with a much more severe and 
irritating odour than the trisulphhle, causing tears and a smarting 
sensation in the nostrils. It is soluble in the same solvents as 
the trisulphide, but is mucli more sensitive to impurities. Acetone 
catalyses the decomposition very violently, so that great care is 
required in the analysis. It boils at 74-5° and melts between 
—88® and —90°, but shows no sharp point of solidification. 
Hydrogen trisulphide has the same action on solutions of copper 
oleate, ferric chloride, stannic iodide, silver nitrate, and mercuric 
bromide in ether as hydrogen sulphide. Silver oxide, cupric 
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oxide, lead dioxide, and mercuric oxide decompose hydrogen 
trisulphide ao violently and with such development of heat that it 
is ignited ; lead oxide, stannic oxide, and magnetite decompose 
it violently, whilst arsenious, arsenic, ferric, and zinc oxides, barium 
dioxide, and manganese dioxide bring al)out only a slow dccom- 
pnsition. Potassium permanganate and potassium dichroraate 
decompose it violently. Mo.st metallic salts decompo.se the tri- 
. 5 ulphide, but massive metals have a very slow action. It dissolves 
readily m liquid hydrogen sulphide and one molecule of the 
trisulphidc dissolves eight atoms of sulphur. J. F. (S. 

Influence of Freezing on Colloidal Selenium. III. A 

GUTBIEK and R. Emsl.inder {Kolloid Z., 1922, 30, 97 110; cf. 

.A., 1921, ii, 693; this vol., ii, 142). — Further experiments on the 
effect of freezing on selenium sols are de.scribed. It is shown that 
selenium soLs prepared by means of hydrazine hydrate are stable 
toward freezing when of suitable concentration, even in the presence 
of large concentrations of sclenimjs acid. The .stability of such 
,s(i]s is <lepcndcnt on the temperature of formation to a marked 
extent. A particularly stable sy.stem is formed when a 0’002al/ 
solution of selenium dioxide i.s reduced by a 1 ; 2(X)0 solution of 
hydrazine liydratc at 60°, ten parts of .selenium dioxide solution 
being reduced by one part of hydrazine liydratc. Tlie coagulation 
of selenium sols is greatly accelerated by freezing. Selenium sols 
may be prcj)ared by the solution of selenium in hydrazine liydrate 
at ui'diiiary temperature and pouring thi.s molecular disperse 
svstem into a large volume of water. With this system, it is 
shown that the stability of colloidal .selenium depends mainly on 
the degree of dispersion. It is also shown that an optimum eon* 
ceiitratioii of electrolyte is noces.sary for the .stability of selenium 
hydrosol.s. In the absence of idootrolvtos, this system is quite 
ufLstahle towanl freezing. The j>rotoctive action of the sodium 
.«:alts of protalbio and lysalbic acids on .selenium sols consists in a 
retardation of the .spontaneous coagulation of the suspensoid. 

J. F. S. 


Hydrates of Selenium Dioxide. Wu, helm M.v.nchot and 

K.arl Ort.n'er {Z. anonj. (’hrm.. 1022, 120, 300- ;h)9}. (Vystal- 

lisation of solutions of selenium dioxide did not give tru.stworthv 
Tfsiilts, !)pcaiise tlie cry.stals obtained weiv very hygroscopic and 
eoiikl iu)t he dried in a desiccator without undergoing decom- 
pusition. J he. freezing curve of hydrated .selenium dioxide sliowcd 
--I? e^dcctic jiuint at - 23°; the eutcetic mixture containing 
0 and consisting of ice and the hvdrate .SoO., H.,0. A 

maximum was found on the soliibilitv curve eorrcsiionding with 
composition of 86-07% SeO^. that is, ScO.^H^O. The vapour 
ScO.„H^O wa^ the only hydrate 
mpf^h 1 weight was found hy the freezing-Tjoint 

^ ‘iissoeiation was found to be approxim- 

y the saine a.s for tartaric aciil. No ovideiioe could be obtained 
e existence of the a.ssociated scleiiioiis acid (H^SeOj).. in a 

10*— 2 ' 
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freshly prepared solution as claimed by Rosenheim and^rauae 
(this vol., ii, 47). 

The Elimination of the Heat of Reaction in the Synthesis 
of Ammonia by High Pressures. Georges Ciaude (Compt. 

1092 174 681 683). — The device adopted to remove the 

heat of reactio^^oniiste i.1 having the catalyst in a thimwalled 
inner tube and allowing the oncoming cold gases to circulate 
through the annular space. The inner tube is “ 

+K^ o5iminf ni hpat removed at any one point is pi^t equal to the 

£ tf “s 

ness of the inner tube along its length. With this new arrange, 
me^ is claimed that the life of the reaction tube is considerably 
rcrlse? aud the catalyst can very easily be, replaced lAen 
necessary. 

Rnle of Gaseous Impurities in the Catal^ic Oxidation 

rcfid 1922, 174, 460—^61 ; '’ch^A^, *192^1 5ol 

?46^-S^og<=>^ ^ho-Shhie ivhen present in the ammonia-air 
Sxture as the sole gaseous impurity and only to the extent of 
exercises a harmful effect and reduces the oxidation 
bv nearly 30%. If the gas is present to the extent of 0’02 % the 
by nearly w /o ou.go/ to In every case, however, the 

Tet ivity of the catS-^t regenerated when the impurity is removed, 
the re^neration being slower the greater the percentage of the 
impurfty previously present. In some cases, I'owever, mduslnal 
Systs of the type of those of Ostwald may be destroyed by the 
momentary pn-seuee of traces of hydrogen phosphide nycrta.n 
favourable eirouiiistanees. 

The Role of Gaseous Impurities in the Catalytic Oxidation 
of Ammonia Gas. Eugene Dec.^rriere (Compi. rend., 1922, 
174 756 — 758', c£. preceding abstract). — It ha.s previously been 
sho^ that hydrogen sulphide is capable of partly neutralism 
the injurious fnlluencc of acetylene in the catalytic “ 

ammonia in the pre.scncc of Hnely divided platinum. It is no 
shown that it can also partly neutralise the injurious inlluenoe^of 
hydrogen phosphide. This hciieticial effect is not ^ thej's- 
sociation of the sulphide with the cou.se<iucnt Uberation of hydro- 
gen, since hydrogen itself is incajiahle of neutralising the effecj 
the phosphide. 

Nitrous Anhydride. I’’- Fokkstkk [lift., 1922, 55, [^j, 490 
49 ? -ralS^commi.nieat.on (.4., 1921, i, 778) Wie and te 
shown that nitrous fumes behave m inany respects d 
tuted entirely as nitrous anhydride. NA, and has 
in spite of density determinations, a small proportion ol tms suu 
stance must be present in eiiuilibrium with the 
oxide and nitrogen peroxide. The experimental e-vid 
point has been provided by Le Blanc (Z. Eleklrochem., 1 . 

544) and the author (A,, 1910, ii, 10.59). 
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Magneto-chemical Investigation of the Constitutions in 
Mineral Chemistry. The Acids of Phosphorus. Paul Pascal 
[Compi- rend., 1922, 174, 457 — 460). — The method of magnetic 
analysis previously applied to the compounds of sulphur (A., 

1921, ii, 692) has now been applied to compounds of phosphorus. 

The molecular susceptibilities of a number of phosphorus com- 
pounds arc given. In all its incompletely saturated derivatives 
the diamagnetism of phosphorus or its oxy-groups is greatly 
weakened, and phosphorus and its oxy-radicle.s pos.sess a constant 
magnetic individuality. In its saturated derivatives, phosphorus 
lias a different but constant magnetic susceptibility. The results 
accord perfectly with the rational formulas P0(0H)3, and RPOCOH). 
for the phosphoric and phosphinic acids. W. G. 

The Use as a Drying Agent of Phosphoric Oxide Treated 
with Ozone. John Job Manley (T., 1922, 121, 331 337). 

Atomic Weight of Boron. G. P. Baxter and A. F. Scott 
[Science, 1921, 54, 524 — 525). — Boron was obtained by reduction 
of boric oxide with excess of magnesium, and extraction with 
cither hydrochloric or hydrobroinic acid. It was then converted 
into the haloid by passing over it at 700° either dry chlorine or 
helium saturated with liromine nearly at the boiling point of the 
latter. The excess of halogen having been removed, the haloids 
were repeatedly distilled with the u.se of Hempel fractionating 
columns in sealed, all-glass vessels, with the exclusion of air 
.Analysis was effected by comparison with .silver in the usual wav, 
and by each method gave a result of 10-83±0-01. This indicates 
the proportion of the heavier isoto])e to be about five times that 
of the lighter, a result whicli is more in accorci with the observations 
of Aston (A., 1920, ii, 718) than the previous determination (10-900) 
by Smith and van Haagen (.A., 1920, ii, 247). A. A. E. 

Researches on the Chemistry of Coal. II. The Resinic 
Constituents and Coking Propensities of Coals. W. A. Bone, 
.1. R. Pearson, E. Sixkin.son, and W. E. Stockings (Proc liou Soc ’ 

1922, [.-I], 100, 582— .598; cf. ibid., 1917, f.-l ), 96, 119).— Strongly 
coking bituminous coals may be extracted for prolonged periods 
by organic resin solvents without impairing their coking pro- 
IKnsitics, It is shown that the pyridine-chloroform method of 
extracting coals docs not, a.s .stated by Clark and Wheeler (T,, 
1913, 103, 1706), effect a complete, or nearly complete, separation 
between the resinous constituents and the degradation products 
oi the celluloses of which coal is conglomerated ; hut that, on the 
contrary, it yields an admixture of resins with a predominance of 
non-resinous substances, which latter are chiefly of cellulosic origin, 
and have been provisionally designated ” humic " substances in 
the present paper. It is shown that resins may be extracted and 
isolated in a pure condition from .sneli coals by treatment with 
Pyridmc and amyl alcohol, in equal piaqairfions, in an atmosphere 

followed by succe.ssive treatments with ethyl ether 
M light petroleum. These resins do not mirmally much exceed 
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1% of the coal substance, and, although they may be a contributory, 
are not usually the chief cause of the coking propensities of coals’ 
A series of non-resinous substances, amounting in many cases to 
as much as 4%, may be extracted from strong coking coals by a 
special pyridine or pyridinc-arayl alcohol treatment. These sub- 
stances for the most part arc insoluble in ether but soluble iu 
chloroform. On heating these substances out of contact with 
air, a strong exothermic reaction takes place between 275° and 
375° which is accompanied by the elimination of water. This 
reaction is reminiscent of the behaviour of cellulose and shows 
these substances to be chiefly cellulosic in ty|>e and origin. The 
coking propensities of coals are principally due to the presence, nr 
the formation in them by licat, of such non-resinous substances of 
cellulosic origin, the fusion tciujicratures of which are below those 
at which they undergo rapid decomposition. The still more couj. 
plex substances, also of cellulosic origin, which constitute the main 
portion of the coal substance, but which decompose without fusion, 
have little or no direct influence on its coking propensities. 

J. F. S. 

Modifications of Silicon. Solubility of Silicon in Hydro- 
fluoric Acid. Wilhelm ^[ANCnoT and Herbert Fvxk [Z. 
anor^. Chem., 1922, 120, 277 — 209). - Specimens of silicon obtained 
from an aluminium regulus have been examined and tiie infinencps; 
of (1) temperature of the fusion, (2) concentration of silicon, and 
(3) rate of cooling investigated. Th<‘ t('m))erature of the fused 
mass was varied frojn 909° to 1650° and was found to have but 
little effect. The (‘oncentration of silicon could be varied from 
0*2o to i0% without much effect, bvit a higher concentration 
(>10%) favoured tlie formation of crystals. Rapid cooling of 
the regulus gave a greyish-black, amorphous (no crystalline form 
could be detected at 960 magnification) silicon (d 2*23) which 
reacted ]>risk{y with hydrofluoric acid with evolution of hydrogen 
leaving a brown, araorphou.s residue [d 2-20) apparently insoluble in 
hydrofluoric acid. 'J’his brown variety was found to be very 
active — reacting violently with fuming nitric acid, sodium hydr- 
oxide, chlorine, and bromine at ordinary temperatures, This 
reactivity ^Yas found to be due to adsorbed hydrogen ; after re- 
moving the hydrogen it reacted with hydrofluoric acid and behaved 
in the same way as the greyish-black, amorphous form. On 
cooling the regulus slowly, crystalline silicon was obtained (f/2dl0); 
this form reacted but slowly with hydrofluoric acid. The aluminium 
could be replaced by a silver regulus. Silicon of 99'^b ^^^^Iribility in 
hydrofluoric acid as claimed by Moissan and fSieniens (A., 
ii, 560) could not be prepared. Silicon in the mixture (siliroa and 
silica) was estimated by' the volume of hydrogen liberated from 
potassium hydroxide solution, Silicon completely resistant towards 
hydrofluoric acid could not be prepared. Ordinary silicon heated at 
2000° and suddenly cooled behaves in the same way as when slowly 
cooled. This leads the author to bolieVe that the various form= 
obtained from the reguli arc not allotropic modifications. Th*' 
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sudden cooling of the solution and solidification of the metal solvent 
gives extremely fine particles (d=l/t); the reactivity is ascribed to 
this fineness and not to a new form. Such a degree of fineness 
could not he obtained mechanically. W. T. 

Formation of Potassium Perchlorate from Potassium 
Chlorate. Victor Lenher, Hosmer W. Stone, and Helen H. 
Skinner [J . Amer. Chem. Soc., 1922, 44, 143—144). — The formation 
of potassium perchlorate from potassium chlorate by the action of 
acids has been investigated. On treating potassium chlorate with 
sulphuric acid, taking care to add the acid .slowly and keeping the 
mixture cold until the yellow colour has disappeared, a yield of 11% 
of perchlorate is obtained. Kvaporation to dryness of chlorate with 
nitric acid of various eoncentration.s on a steam-bath gives a yield 
of 30% of perchlorate; fuming nitric acid yields no perchlorate 
under the same conditions. A 15% yield of perchlorate is obtained 
when potassium chlorate is boiled with 85% phosphoric acid. 
Potassium chlorate and chromium trioxide boiled with just sufficient 
water to maintain a solution give II %„ of perclilorate. Chloric acid 
gives no perchlorate with potassium penffilorate. The following 
acids liavc no action of potassium chlorat<? even at the boiling 
point: saturated oxalic acid solution, 25% tartaric acid, acetic 
acid both glacial and dilute, 50% chloroacetic acid, 25% lactic 
acid, o0°/o arsenic acid, 20% permanganic and persulphuric acid. 
Formic, trichloroacetic, hydrofluoric, and hydrochloric acids 
decompose potassium chlorate without producing perchlorate. 

J. F. S. 

Preparation and Constitution of a Double Potassium 
Ammonium Orthophosphate. R. M. C'orei.u {Gazzetfa, 1921, 
51, ii. 3S0 — 385). — Attempts to prepare a .salt analogous to sodium 
ammonium hydrogen orthophosphate by the interaction of di- 
potassium hydrogen phosphate and ammonium chloride or phosphate 
result in the elimination of ammonia and formation of potassium 
dihydrogen phosphate. This extreme instability indicates tlie 
compound formed to bo a tertiary phosphate, and potadsium di- 
ammoniinn phospJuile, K(NH 4 ) 2 P 04 , 4 H 20 , may be obtained by- 
passing ammonia into aqueous }>otas.siurn dihydrogen phosphate 
solution cooled in ice and salt, filtering the sedution quickly in an 
atmosphere of ammonia and pressing the crystals between filter- 
paper. The compound deliquesces and loses ammonia in the air. 
but may be ]>rcseivcd in sealed tubes. T. H. P. 

Crystal Structures of Potassium and Ammonium Stanni- 
chlorides. Roscoe G. Dickinson {J . .Iwer. Vhrm. Soc., 1022. 

376 — 288). — The crystal .structures of potassium and ammonium 
stannichloridos have been determined from measurements of the 
A’-ray reflection spectra and from unsymmetrical Lane photo- 
graphs. The structure is shown to bo similar for the two salts 
and of the calcium Hiioride tyjK*. It has been found possible to 
carry out tlie analyses w'ithout making any quantitative assump- 
tion concerning “ normal decline ** of intensity, and with only 
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rough assumptions as to the relative reflecting powers ^ the ^ms. 
The results lead to the conclusion that six equivalent chlonne 
atoms are grouped about each tin atom ; and the structure 15 
accordingly ^regarded as built up of SnCiy ions and potassi um or 
ammonium ions. The SnCl/' ion occupies the positions filled by 
Sum in fluorspar and the potassium or aminonmm ions occupy 
the positions of the fluorine. It is shown that the general stocture 
and^cleavage of the crystals investigated are sjmilar to those of 
fluLpar. The followi^ disUnces between the atoms are recorded : 
potasSum stamiichloride, between tin and chlorme, 2-44 A-U tin 
Ind potassium, 4-31 A.U.. potassium and ehlo^e 3-^ A.TJ 
ammo^um stannichloride. tin and ' 

and tin, 4-35 A.U.. and nitrogen and chlorine, 3-55 A.U. J. K. b. 

Method for the Preparation of Sodium Hydroxide 
F^r^?om CarSon Dioxide. Jacob CouNoa (J. Amer. Chm. 
^ 1091 43 2573— 2574).— Solutions of sodium hydroxide free 
f ’ mav bfprepared as follows. Distilled water con- 

from oar Erlenmever^fl^k is boiled to remove carbon dioxide, 
^Sfwhich? whtTh7wator has cooled sufficiently, a layer of ethyl 
eihet 3^ cm. deep is placed on the water. Pieces of metalhc 
sXm not exceeding 1 cm. in diameter, are dropped into the 
tok They faU no Further than the ether, where they remain 
“impended Ld are slowly attacked by the water dissolved in he 
ethL and the sodium hydroxide passes into the water. After the 
desherquantity of sodium has reacted, the larger portion of the 
tthli is pipetted off and the la.st trace.s are removed by boiling 
tlm solution. It is shown that there is no danger of fire if the 
of the ether is great enough to prevent the suspended sodium 
^muuLfously in^oiitiet with the air and water, 
Wito the care usually employed in working with ether and by 
keeping the ether layer from three to four times as thick as the 
STter of the piec4 of sodium added, the reaction may be per- 
"d easily and without danger. A further advantej o fusing 
ether is that the oil adhering to the sodium is removed with the 
ether. The product gives no precipitate ivith solutions of barram 

hydroxide. 

Sodium Hyposulphite. Frederick W. Heyl and Frank E. 
Gre™ (Amer J. Pharm., 1922, 94, 80-92).-The most satis- 
factory laboratory method for the production of soffium hypo^ 

sulphite is by the action of sodium formaldehydesulphoxylate on 

s^um hydrogen sulphite. The former substance may be 
bVthe method of D.K.-P. 256460. or more eonveniently by k 
reduction of commercial “ hydrosulphite with xmc dust and z m 
oride in presence of formaldehyde solution and recrystellmg 
from wate? at a temperature not exceeding 70“ the fet 

obtained. The purity of the product, which approximate 
100%, is best determined by direct titration of a ij, 

Ztrd solution of methyfene-blue. Sodium formaldehydesulph^ 
oxylate is soluble in glycerol to the extent of about 74 gr 
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100 c.o. Administered intravenously, it apparently has no toxic 
action on white rats. It was not found possible to prepare analytic- 
ally pure anhydrous sodium hyposulphite even by the method 
from the sulphoxylate indicated above, and salting out the product 
viith strong brine, although a purity of 97'7% is claimed in U.S. 
Pat. 990457. The yields obtained amounted to 55 — 60% of the 
theoretical with a purity of 80 — 85%, and neither by recrystallisation 
nor salting out frqrn air-free aqueous solutions in an ineit atmo- 
spheni could the salt be further purified. Unlike the sulphoxylate, 
sodium hyposulphite and also its decomposition products are toxic 
in doses of about 200 mg. upwards per kilo, of body weight. 

G. F. M. 

The Density of Csesium at the Absolute Zero. W. Hekz 
(Z. miorf/. Cheni.y 1921, 120, 1.59).— -In a previous paper (A., 1919, 
ii, 220), it was overlooked that, in calculating the density of a 
number of elements at the absolute zero, the value arrived at for 
cesium, 1‘791, is lower than the density at higher temperatures. 
The equation used cannot therefore be applicable to c®sium. A 
value harmonising better with that of the other alkali metals is 
obtained by taking the density at 27’ as tlie dcn.sity at the melting 
point d,. and applying the relation when the value 

2-222 is obtained, and the correspon«Iing atomic volume o9-77. 
A correction must, he made in a suh.sequent paper in which the 
atomic volume at absolute zero i.s used for calculating molecular 
volumes of cm.sium .salts (Ixirenz and Her/.. 1921, ii, 5.36) 

E. H K. 

Highly Basic Lithium Salts of Weak Inorganic Acids. 
.iSTHUR Rosbnhei.m and Werner Reoi.in {Z. anory. Chem., 1921, 
120, 103 — 119). — It has been shown that .some highly basic salts 
of lithium, such as tliose of antimonic and j^eriodic acids, have semi- 
colloidal properties (A., 1918, ii, 194 and 1919, ii, 508). Those 
lithium salts which are (■haracterised by low .solubility and negative 
temperature coefficient of solubility are generally- those of weak 
acids which may be expected to form polymerised or associated 
molecule.s. A number of such lithium salt.s, including phosphite, 
hypophosphate, phospliate, vanadate, molybdate', tungstate, borate, 
and carbonate, have been examined with re.spe<'t to their state of 
aggregation. 

Djlithium hydrogen phosphite, LigHPOa.HaO. has a negative 
temperature coefficient of solubility in water, which ranges from 9-07 
grams at 0° to 4-24 grams at 98° of anhydrous salt per 100 grams 
of solution, the solid phase being the monohydrate throughout. The 
hydrogen-ion concentration at 20° in a noniial solution is 7-34 . 10"® 
t^H^8*14), The equivalent conductivity at dilutions from r^32 
n ""3* ineasurcfi, and also the freezing-point depression, 

ihe \-alues for the latter do not indicate association in solution. 

--ithium hypophosphate, LijFOgv^'oHjO, does not form a clear, 
solution and its solubility would not be determined directlv 
''T accuracy. An estimate of the solubility was made from the 
conductivity, making use of known data to calculate the migration 
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velocities of the ions. The value obtained for the solubility vag 
0-1267 gram of LigPOg per litre at 25°, a value much lower than 
the apparent solubility determined directly. Whether the appar, 
ently colloidal solution is really colloidal or a non-colloidal suspension 
cannot be stated. ^ ^ r j-u 

Lithium phosphate was obtained in the form of a dibydrate, 
I.i.P0,,2H,0, which at 60° is slowly converted into LiaPO^.IH^O. 
It also forms a cloudy solution ; the solubility, determined by the 
conductivity method, is 0-297 ^am of LigPO.! per litre at 2iih 
Two compounds of hthium with vanadic acid were obtained 
The first, 4Li20,V20g,4H20, is precipitated when a solution of 
vanadium pentoxide in a large excess of a saturated solution of 
lithium hydroxide is heated. It appears to have a negative tem- 
perature coefficient of solubility, but at low temperatures when 
stirred with water it changes into .^Li.2O,V20s,18H2O or Li3\^04,f)HjO, 
transparent rhonibohcdral needles. This appears to be identical 
with Ditto’s ILliO.VgOs.lIHjO (A., 1887, 705). The solubiHty 
coefficient of Li3V04,9H20 is positive, the maximum solubility 
being 6-25 gram of LijVO. per 100 grams of so ution at 3,5-2’; 
above this temperature, the raonohydratc is stable and the tern- 
perature coefficient is negative. 

Lithium molvbdenatc was found to liave the composition 
4Li,Mo04,3H„0,' not 5Li,5Io().j,2H20 (Wempe, A., 1913, ii, 59), 
Its solubility'at 25° is 44-81 grains of Li2Jlo04 per 100 grams of 
.solution and the temperature coc-fficient is small and negative. 
The tungstate has a similar composition, 4Li2W04,3H30, and its 
solution is i-apidiy dcooniposed by atmospheric carbon dioxide. 

Lithium borate, LiBOo.SHjO, has a positive solubility coefficient 
and shows normal depression of freezing point in solution. 

Lithium carbonate when boiled in aqueous solution loses carbein 
dioxide and finally a solution Is obtained containing LiOll : LijCOj^- 
1 ■ 1 (approx ). It follows that the .solubility dctermination,s of 
Bewad (J /I'i/.s-.s. Phys. Chem. Soc., 1884, 16, .591) arc not trustworthy 


at higher temperatures. 


K. H. R 


Crystallographic and Atomic Symmetries of Ammonium 
Chloride. Ralph W'. G. Wyckofk J. Sci., 1922 , [v], 3 

177 183). — q’hc symmefry of ammonium chloride as iiidKiilHl 

by the development of the external faces and by ctch-llgure^ on 
the faces is that of the enantiomorphou.s liemihedral class, whiid 
from the X-ray data, both with the spc<-trometcr and the powfkr 
method, the internal .structure is tetrahedral cubic with oiif 
chemical molecule to the unit cell. The latter is ba-sed on the ratio 
where h is the order of the reflection and m the number 
of molec-uIe.s in the unit cell. Several more complex cnantio- 
raorphous groupings with several niolecule.s in the unit cell are 
considered; but from a chemical point of view these arc highh 
improbable, -since they collected all the’ ammonium groups about 
one point in the unit and all the chlorine atoms about another 
point. The cry.stallographic observation.s arc therefore regarded 
as requiring rexdsion. L. J. - 
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Decomposition and Stabilisation of Ammonium Nitrate 
in Presence of Oxidisable Material. Alexander Findlay 
f„id Cyril Roseeourne (J. Soc. Chem. Ind., 1922, 41, 58— 59t).— 
The .stability of mixtures of ammonium nitrate with small quantities 
of woodmeal and with starch was investigated by heating the 
iiii-xturc contained in a test-tube, provided with a capillary delivery 
(obe leading below the surface of mercury to a graduated gas 
burette. The tube was exhausted and placed in a boiling water- 
biith. A mixture of 23'7,j grams of ammonium nitrate and 1’25 
rrraiiis of woodmeal gave 1-.5 c.c. of a mixture of carbon dioxide 
(:i31%) and nitrogen (66-9%) in twenty-four hours, and 47T c.c. 
j[i fifty day.s. A mixture of the same amount of nitrate and 2 grams 
(if soluble starch gave in one day 4C'5 c.c. of a gas having the com- 
position COg 27*04%,^ 72'4%, and CO 0'56%. After some 

(lays, the rate of evolution slowed down considerably, and eventually 
(he gas evolved appeared to consi.st of nitrogen only. In both 
cases, the addition of 0'25 gram of carbamide to the mixtures 
proved a mcist effective stabiliser, no appreciable erolution of gas 
occurring with the woodmeal mixture in a period of thirty-five, 
(lays. Diphcnylamine and phenyl benzyl ethei' also act as stabilisers, 
but they are not suitable for the purpose, owing to subsidiary 
reactions occurring betwerm the.se sub-stances and the ammonium 
nitrate. G. p. M. 

Solubility of Silver Chloride in Ddute Chloride Solutions 
and the Ehcistence of Complex Argentichloride Ions. II. 
OnoKOE Shannon Forbe.s and Harriet Isabelle Gole (J imer 
Clxm. Soc., 1921 , 43, 2492—2497 : of. A., 1912, ii, 49).— To solutions 
(if soflimn, ammonium, hydrogen, rubidium, calcium, barium, 
.strontiiuu^ and potrrssium chloride of concentrations not greater 
than 0■l.^ a 0■001.^ -solution of .silver chloride was added at 25^ 
until an incipient precipitation was oliserved. The total .silver 
flion in solution was invariably given bv 2 X 10"’'> '(MC'l) + :j-4 X 
IO-5(.\lCl)-fA, where 2x Kr’'' is the solubility product of silver 
chloride, 3'4xl0 ^ a constant po.ssihly connected with a complex 
of the type -AgClj, and h is appai-ently the constant sura of silver 
chloride in precipitate, in di.sjiersion,' and in di.s.solvcd molecules. 
The groat dilTorcnce between thi.s observed total and the minute 
silver centent of filtrates from large |)i'eei| pi fates of silver chloride 
is discussed. It is shown that silver eliloride should be most 
insoluble at 25° in 0‘tft)2.5-5 -chloride sohitions. J. p, 

Crystal Structure of Silver Oxide. Ralph W G Wyckoff 
lAmer. Sci., 1922, (v), 3, IS4-l,NtJ).-Silvcr o.xidc (.\g.,0), 
»hich crystallises as small, isotropic octahedra, was examined" by 
the A'-ray powder method, and the type of cubic structure deduced 
IS the same as that assigned to ciiproiLs oxide. The unit cube, 
containing two molecules cpf Ag,0, has an edge of 4’768 A.U 

l! ,t. s. 

Vapour Pressure of Metallic Calcium. Norman B Pillinu 
iPhi/siad Per,, j92l, 18, 392—368; cf. Langmuir, ibid.. 1913, 2, 
f-j; 1914, 4, 377). — The vapour pressure of calcium was ciumputed 
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with the aid of Langrauir’s expression, which requires measure- 
ment of the rate of evaporation of a certain weight of metal of 
known surface area at constant temperature and in a vacuum. 
When the coefficient of reflection, a, of the calcium molecules from 
the enveloping walls is taken into consideration, the expression 
becomes m= ^ M ftirtif where M is the molecular weight 

of the vapour, assumed to be monatomic, R the gas constant, T 
the absolute temperature, p the pressme in dynes per eq. cm., 
and m the rate of evaporation in grams per sq. cm. per second! 
The value of s was determined by control experiments with zinc 
and cadmium, the vatK)ur pressures of the.se metals in the solid 
state being known (Egerton, Phil. Mag., 1917, [vi], 33, 31). 
Vapour-pressure curves arc given for liquid and solid calcium, 
the vapour pressure at the melting point, 80.5°, being 2'0 mm. 
and the b. p./760 mm. being computed to be 1240°. The calcium 
employed contained 1-62% of magnesium, 0 009% of iron, and 
1'25% of calcium chloride. A. A. E. 

A Simple Process for Obtaining Crystallised Gypsum. 

L. Bourgeols {Bull. Soc. chim., 1922, liv], 31, 160 — 161). — Three 
volumes of nitric acid are diluted with one volume of water and 
this solution is saturated at just below its boiling point with calcium 
sulphate. The clear liquid is decantoil off and allowed to cool. 
After eight clays, crystals of gyi>.sutn begin to appear. W, G. 

Some Compounds in the System CaO-P,C^ and their 
Relation to Basic Slag. Th. Dieckmaxm and Ed. Houdee- 
MO>‘T {Z. an.org. C'hem., 1921, 120, 129- — 149). — number of 
compounds of calcium and phosphoric acid have been prepared and 
examined with respect to their physical properties and solubility 
in citric acid with the object of throwing some light on the con- 
stituents of basic slag. The solubility of tricalcium phosphate, 
CajlPOjlj, in 2% citric acid was found to be affected by the 
temperature to which it was heated. Starting at 94-6%, it fell 
to 60% as the temperature was raised (o ,540°, and then rose steadily 
to 96'2% at the melting {Joint. The composition of the insoluble 
residue varied in a similar manner, and at the ]X>int of minimum 
solubility had the composition of oxyapatite, 3{Ca3P4Og),Ca0. 
Further" heating to higher temperatures appeared to reconvert 
this into the normal phosphate. The melting point of tricalcium 
phosphate is 1670°. Oxyapatite was prepared from a mixture of 
tricalciura phos{jhate and calcium carbonate. Formation of the 
compound wa.s complete at about 1450°, and its low solubility 
in citric acid, about .55%, confirmed the opinion that this oom- 
[xjund is formed during the heating of tricalcium phosphate alone. 
By melting the oxyapatite with the calculated quantity of insoluble 
pyrophosphate according to the equation SjCajPjOgj.CaO - 
2Ca0P205 = 4Ca3(P04)2, a highly .soluble tricalcium phosphate 
was obtained. The melting point of oxya{jatit(! i.s 1540°, d 2 9(1; 
it crystallises in doubly refracting needles. 

Tetracalcium phosphate, 4Ca0,P205, has a high solubility in 
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citric acid, but if heated for some time at 1000° the solubility 
falls to about 25% and the insoluble residue has the composition 
of oxyapatite. This observation explains earlier statements that 
tetracalciom phosphate has a low solubility. Its m, p. is 1630°. 

It is decomposed by boiling water ijito lime and oxyapatite. 
Calcium pyrophosphate is practically insoluble in citric acid ; 
jjj p. 1230°, d 3 09. Calcium raetaphosphatc is also insoluble in 
citric acid. The molten substance when cooled forms a glass 
and is difficult to crystallise. The melting point is between 970° 
ajid 980°, d 2*82 (crystals) and 2-6o (amorphous). Calcium silico- 
nhosphate, 5Ca0,p2f^5>SiO2» has the same solubility in citric acid 
as tricalcium phosphate, and is probably therefore a compound 
of the latter with the normal orthosilicate, Ca3{p2^^4)2»2^^^’^^^2- 
Its melting point is 1760 — 1780°. Synthetic fluorapatitc, 
CaF2,3Ca3(P04)2, has a low solubility, about 10%, in citric acid ; 
iti. p- 1630 — 1650°, d 3‘18. The above ob.servations show the 
importance of adding sufficient silica to basic .slag to neutralise 
anv excess of Jirnc if a soluble phosphate is to be obtained, since 
the silicophosphate, unlike tetracalcium phosphate, does not 
decompose during .slow cooling to form in-soluble oxyapatite. [See 
h Hm. Chem. Iml., 1922, April.] E. H. R. 

Calcium Silicides. Lotjiar Wohler and F. Mvller {Z. 
(imrg. Chan., 1921, 120, 40--70). — It has been shown by a number 
of workers that, besides the calcium .silicidc, CaSig, corresponding 
with ordinary calcium carbide, a second calcium silicide exists, 
but various formulae have been ascribed to it, for example, 
Ca-jHij (Hackspiii, A., 1908, ii, oSO) and OanSiio (Kolb and 
Formhals, A,, J9I0, ii, 35). It i.s now shown that the second 
compound is calcium monosilicido, CaSi or CaoSU. The com- 
pound is formed free from disilicide when a mixture of calcium 
and silicon in atomic proi>ortions or with excess of silicon up to 
100% is heated in a magnesia boat in an atmosphere of carbon 
dioxide at 1050°. After a quarter of a minute, a violent reaction 
takes place and the mass becomes incande.sccnt. It must then be 
cooled rapidly. The mass break.s up readily into small, lustrous, 
jnetallic leaflets and larger crystals. The density of the substance, 
containing a small proportion of uncombined silicon, is 2*346. By 
dilute acids it is attacked readily with evolution of a spontaneously 
inflammable silicon hydride and formation of hydrated silica. It 
is only slowly attacked by concentrated acids, with evolution of 
hydrogen, and by cold water, more readily by warm water and 
by dilute ammonia. By contrast, the disilicide dissolves in hydro- 
chloric acid with formation of yellow silicone and without produc- 
tion of spontaneou.sly infiammablc silicon hydride. When, in the 
preparation of the substance, so large an excess of silicon is used 
as to prevent the necessary rise in temperature during the reaction, 
a mixture of mono- and di-silicidcs is formed. From thi.s it was 
concluded that the monosilicido is formed endothermically from 
the disilicide. This was confirmed by an experimental determina- 
tion of their heats of combustion and calculation of tlieir heats of 
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formation, which were found to be, for OajSij, +166'3 cal. and for 

Pure calcium disUicidc can be prepared by heating the mono- 
silicidc at 1000—1010'’ in a current of hydropn If -texcess of 
silicon is present, this reacts with the c^cium hy^ide formed to 
give a further quantity of the disilicide. The pure disilicide evolves 
only hydrogen and no .silicon hydride ivith dilute acid. The 
disilicide is stable at least up to 10.50'’, for at this temperature the 
monosilicide. in absence of air, dissociates with development of heat 

into disilicide and calcium. r j-w „ .i. 

The silicon hydride formed by the action of dilute acids on the 
monosilicide is probably siUcoethylene formed according to + 
equation Ca:Si:Si:Ca+4HCI=2CaCl2+H,,.fc,i.&..H,. E. H. K. 

System Ammonia-Magnesium Mercury. Forinatiou of 
Ma^esium Hexammoniate. Albert G. Loomis (J. Amer. 
Chem Soc 1922, 8— 19).— When dilute magnesium amalgam 

is brought’ into ’contact with ammonia, a solid phase separates 
slowly wliioli has a bright metallic lustre and is decomposed on 
exposure to air or by reducing the ammonia pressure to beciv 
two atmospheres. If the magnesium amalgam contains more than 
0-15% of magnesium, the whole becomes completely solid with 
excess of ammonia, whilst richer magnesium amalgams become solid 
if more ammonia than ()-03r> mol. per KKlgrams of amalgam is added. 
The determination of the composition of the solid phase has been 
attempted. It is shown that magnesium dissolves in mercury to 
the extent of 0-323“'o at 23°. The vapour pressure of the system 
at 0° has been studied by removing measured volumes of ammonia. 
The vapour-pre-ssure curve shows a gradually decreasing ammonia 
pressure as ammonia is removed from wliicli it is concluded that 
in addition to the vapour phase there are only two phases present 
one at least of which is of variable composition The ratio u 
ammonia to magnesium has been determined ® 

the formula JIg(NH 3 )„Hg^ given to the compound. The solubiliti 
of the crystals at 22-4° in pure mercury lias been determmed and 
is represented by 0-00593 gram of iiiagiicsium per 100 “ 

mercury. The ammonia pressure of the crystals has been iiieasu cd 
at 22-4® From the experimental results value of m tiR 

above formula is calculated as 17-.5-1S-4. From the a-ge value 
thus obtained for the amount of mercury, it i.s concluded that m 
. solutions are formed by the molecular compound, raagnesiuiii 
hexammoniate, with the exces.s of iiiercury present. ■ 

Variously Coloured Modifications oJ Colloidal popper. 

C. Paal and Hermann Steyer {Kollotd 19“2. M, 88 ^ 
— Colloidal copper exists in the lollowing differently 
modifications: reddish-brown (Lottermoser A 189J. n, 
blue (Gutbier, A., 1903, ii, 81 ; 1905, ii, 327) ruby-red (Faal 
and Leuze A., 1906, ii, 356), brown (llillitzer, A., 1902, i , 4o ). 
olive (Ehrenhaft, Anz. Wiener Akad., 1!K)2, 39, 241), ^nd gn-e 
(Paal and Leuze, loc. cit.). The ruby-red variety exists m 
forms known a.s the =c- and p-modifieation, respectively. 
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present paper gives a description of the preparation and pro- 
perties of the and p-ruby-red and the blue modifications of 
copper hydrosol by the use of sodium lysalbate and protalbate 
and the free acids. The method of converting the ruby-red variety 
jnto the blue variety is described. j y g 

Germ^ SUver. WApp-u Voigt (Z. anonj. Chem., 1922, 120 
309 319).— rile equilibrium diagram of the copper-nickel-zinc 
alloys was inyastigated by Tafel (A., 1908, ii, 846). All alloys 
except those rich m zme were ea,sily worked. The electric resistance 
ivas determined after heating the wires to the temperatures of 
oiimmum resistance (ef. Credner, A., 1913, ii, 280). If the ratio of 
copper to nickel remains constant, tlien increasing amounts of zinc 
have but little eilect. The rc.sistance increases much more rapidly on 
increasing the nickel content. As regards the thermoelectric effect 
if the ratio copper ; nickel i.s coii.stant then increasing amounts of 
line merea.se it. Increase in the ratio of zinc to copper alone 
(leiireasc it; a considi-rable decrca.se was observed on increasing the 
111, kel content, the ooppcr-zino ratio being kept constant . In general, 
the surface of the thermoelectric effect (on diagram) runs parallel 
to that ot the reciprocal of resistance, that is, conductivity. All 
the alloys showed a solution tension appro.\imately equal to that of 
copper. Ihoy all precipitated copper gradually from a solution of 
copiHir sulphate, ihe pa.ssivity of nickels jirotects the alloy only 
when il.s contimt is 31 niol.% and 43 mol.",,. W T 

Crystal Structures of the Cuprous Haloids. Rai-ph W G 
n'lTKOFF and Kuoen Po.snjak (J. Amer. Cham. Hoc.. 1922, 44* 
,!0 3U).---llic crystal structure of eujirous chloride, bromide! 
and wdiiio have been deduced from the examination of A’-ray 
reflection spectra using tilms of jiowder. Tliey are shown to i.osse.4 
the zinc sulphide arrangement and the length of the .side of the 
unit cube is rr49, .V82, and 01(» A. I’, re.siiectively. J. F. S. 

Separation of Isotopes. Theory of Resolution of Isotopic 
Mixtures by Difiusion and Similar Processes. Experimental 
Separation of Mercury by Evaporation in a Vacuum. Robert 
^ Mumkex and Wmia.m D. H.ikki.ns (J. Amer. Chon. Soc., 
.ii- -bo). the vanmis phenoiiieiia of diifu.sioii and 
f U.sioii 111 gases are di.scii.s.sed in connexion with the separation 
« isotopes. It i.s .shown that for the proeosse.s of molecular diffusion 
Jirougli a porous nicmbraiie, molecular effusion, and non-eoiiili- 

'•**'■« "f of isotope,s are 

Lmnrt molecular fractions and iiivcrselv 

oportional to the .square roots of their molecular weights. In 
■oili-i'' Pt’oeesses, the molecule.s move indepeiidciitly. A.s 

■muwrn between molecules become more frequent, molecular 
oapillary transpiration, or mass motion, and 
■ithcr^n evaporation pas.se.s into ordinary distillation. In 

no separation of isotopes occurs, if a 
diffuses into another gas, with no 
e mixing, the diffusion coefficients of any two isotopes 
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are probably in the ratio where c is a variable 

quantity usually in the neighbourhood of 1 or 2. The theory jg 
complicated, but indicates a higher rate of separation than for 
molecular diffusion and evaporation, for which c is always 2. A 
further possible method of separation is that of “ initial diffusion ” 
which would take advantage of the fact that the front layor of 
molecules diffusing into a gas or a vacuum should be enriched 
in the lighter isotopes. The theory of non-equilibrium evaporation 
is discussed. If the vapour pressures of isotopes when pure are 
equal, a separation must occur when an isotopic liquid is evaporated 
in a vacuum in such a way that practically all the evaporating 
molecules are condensed. I’or an efficient separation, good mixing 
must take place in the surface and body of the liquid. This con- 
sideration makes the method inapplicable to solids, but solutions! 
or liquid alloys might be used. Simple and closely approximate 
equations are developed for the change in the molecular fraction 
of any isotope and for the change of atomic weight in a mixture 
of any number of isotopes, when the latter is separated into frac- 
tions by a diffusion or evaporation process. A number of equations 
are evolved which apply to various sets of conditions. The rate 
of separation of two isotopes as measured by the change of atomic 
weight for a given operation is proimrtional to the square of the 
interval between the molecular weights of the two isotopes, inversely 
proportional to the ordinary molecular weiglit and proportional 
to the product of the molecular fractions of the isotopes. Similar 
relations also hold for a mixture of any number of isotopes. For 
a given element, the separation coefficient (equal to the decrease 
of atomic weight of the isotopic mixture for the first small portion 
of diffusate or condensate) is inversely proportional to the molecular 
weight of the compound in which that element is combined. A 
table of separation coefficients is given, calculated from atomic 
weights and the results of positive ray analysis. The value given 
for mercury has been calculated from the present experimental 
data. Most of the equations developed apply to the separation 
by diffusion of any gaseous mixture, whether it consists of isotopes 
or not. In systematic fractionation the diffusate or condensate, 
being formed at any time has an atomic weight less than that of 
the corresponding residue, which becomes denser as the diffusion 
proceeds, by a constant amount. Thus the enrichment of the 
light fraction is a maximum at the beginning. The atomic weight 
of the residue increa.ses indefinitely, however, in proportion as the 
logarithm of its quantity decreases, whilst at the same time the 
atomic weight of the total diffusate approaches that of the original 
material. The use of cuts of two gives equal and opposite enrich- 
ments for the two fractions, equal in magnitude to 0-693 times 
the separation coefficient, or initial enrichment for the light fraction. 
Formulas are given for calculating the proportions and numbers of 
isotopic species in compounds containing several isotopic atomic 
species. Zinc chloride contain-s twelve molecular isotopes, and if, 
for example, tin has six isotopes, the compound SnCl 4 is a mixture 
of thirty and SnClgBrg of fifty -four different molecular isotopes. 
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The existence of many new isomeridea due to isotopism is pointed 
out. Experimental work on the partial separation of mercury 
into isotopes by non-equilibrium evaporation is described. Calcu- 
lation based on data for a very eificient evaporation gives the 
value 0 0057 for the separation coefficient of mercury. The results 
agree with those of Bronsted and Hevesy (this vol., ii, 149), but 
the efficiency of the present separation is better. By making 
four successive cuts of approximately two, on , both light and 
heavy fractions, a much larger decrease, of 64 parts per million. 
„r 0 013 unit of atomic weight, has been obtained on the lightest 
fraction and a corresponding increase of 69 parts per million or 
0-014 unit on the extreme heavy fraction. The results are in 
complete agreement with the theory developed. The total differ- 
ence in density between the extreme fractions is 133 parts per 
million and a^ difference of 0*027 unit in the atomic weight. Bata 
are given which show that a slight separation of isotopes occurs 
during an ordinary distillation under reduced prc.ssure. A classi- 
fication of the possible methods of separating isotopes is given 
in outline. j g_ 

Chrornates of ThalUum. G. Canneki (Oazzelta, 1922, 52, 
i, 33 — 36). — Groger’s method of obtaining basic chromates (A.' 
1920, ii, 313) yields with thallous .salts only normal thallous 
chromate. The action of dilute acid on thallous cliromate yields 
thallous dichromate, but if a quantity of .sulphuric acid insufficient 
to dissolve the chromate i.s employed and the boiling solution is 
filtered and concentrated, the double salt, TlHCrO^.TLCrO,, is 
obtained in cinnabar-red crystals, which often form cruciform twins. 

Thailic chromate may he obtained pure !i.s a golden yellow, 
■rystallinc powder by dissolving freshly precipitated tliallic oxide 
n excess of chromic anhydride solution. 

The E.M.F. of the electrode, mercury amalgam [saturated 
hallous chromate solution varies continuouslv with the tem- 
lerature, the curve exhibiting no characteristic point corresponding 
vith the change, in colour which thallous chromate crystals undergo 
vhen heated at 60°. Similarly the conductivity of saturated 
hallous chromate shows no sudden variation between 25° and 90° 

T. H. B. 

Molecular Condition of Metals Dissolved in Mercury 

Skaupy (Z. Elektrochcm., 1922, 28, 23— 27).— A theoretical 
jscussion on the views which are at present held with regard to 
he condition of metals dissolved in mercury. J. E. S, 

Atomic Weight of Yttrium. H. C. Fogg and C. Ja.mes iJ 
fmr. Soc., 1922, 44, 307— 316).— The atomic weight of 

ttnum has been determined from the ratio YtClj ; 3Ag, and as 
mean of twenty-one analyses the x’ahie 89*03 is obtained, the 
rtrerae values being 88*97 and 89*08. It is shown that to obtain 
ey pure yttrium it is essential to use, finally, such a method as 
e cacodylate separation, in which the yttrium is precipitated 
1 St the more basic cerium earths remain in the form of quite 
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soluble salts. The material employed in the present work was 
obtained from Norwegian gadolimte and was submitted to a long 
process of purification which consisted in converting the oxalates 
of the rare^ earths into sulphates and these into bromates which 
were subTected to fractional crystallisation. A fraction containing 
yttrium and erbium bromates and practically no holmmm was 
tarther purified by fractional precipitation as basic mtrate, which 
wis conttaued unW the erbium bands had practically disappeared, 
FuXrfrictional precipitations by means of sodium nitrite and 
furtner iracuoi p i carried out. The oxide obtained 

at'^the end^rf”thirscrie,s of purifications had a pale cream colour, 
at the end of — iirascodvmium oxide, and this was removed 

brco°nv“trng into acetate and precipitating as cacodylate, which 
py convening iracc of impurity. The final punfica. 

tio'i^^^ was attemptad by precipitation as the dimethyl phosphate or 
tion was attcmi 1 ,V crystallisation of the acetate. The 

tvvo former methods effected L purification, but the crystallisation 
oT the Let^tes concentrated the coloured oxide ni the mother- 
Uduors. It was found, however, to be too wasteful and tedmns. 


fRevision of the Atomic Weight of Lanth^i^ . ] Correction, 

3 P Baxter (7. .-l/ncr. Chau. Soc.. 1922 44, 328).-A cormitior, 
S some eierht figures in a table contained m a paper by Baxter, 
Tanr and Chapin on the atomic weigl.t of lanthanum (A^ 19> , ii, 
Lt).’ Tire following values arc gi^cn^LaClo. 3 


G. 
of 

Tani, 

;e:S"';f’'"lmttha„um = 138.9U "(mcaii); 
LaClj : 3AgCl-=0-.57(l4l3; alomic weiglif of lanthanum 
(mean). 

The Separation of the Rare Earths by Basic Precipitation. 
WMELM £-R.xni>tl and ..Toh.xnx.i B.i.;.:henberoeh (1?. 

/II. looi 190 19(1 — In a previoii-s jiaper (A., 19-0,11, 

ml'a meU od W^s given by which lanthanum could be soparatri 
tom neodvmiuni and praseWn.iuii. by regulated precpitatiou i 
the basic o'hloridcs bv ammonia m presence of ammonium chloride, 
the invesdigrtion has now been extended to .samarium and , . 
fniind that the soliiliilitv of samana in ammoma-animomnni 

fracticjnal precipitation of neodynua aiyl saniarid 
With the object of applying the basic precipitation 
widely, the .solubilities of laiitliaiia. ’^^^.Xni.i.i 

samaria were examined in presenoe Ic- atod utiti 

nitrate at different temperatures l.y adding thi cal .uUtcd | , 

of ammonia, according to the e.iuation •", „ j 

3H O l-SNll.-NOa »« H>o neutral mtiati.s m te 

4 Lid .5-V-ammonium nitrate .'*’*‘‘^‘''| “tionL 

in a thermostat to attain ciiiiiUbrium. Ihc t* sol„: 

the solubility curves was found in 4- uA -ammonium 
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tion at 100 , instead of 2 — 3N at 50° as in the case of the chlorides. 
The separation therefore depends on the nature of the anion, 
gliomng that it is due to the formation of basic salts of varying 
composition and solubility. The solubilities were then further 
examined in presence of an equivalent quantity of magnesium or 
2)110 nitrate under similar conditions. The presence of magnesium 
offered no advantage for the separation of lanthanum from the 
other earths, but the solubilities of the last differed more among 
themselves at high concentrations of ammonium nitrate in presence 
of magnesium nitrate. The presence of zinc nitrate, however, 
increased the solubilities markedly, especially that of lanthana, 
irhich became four times that of the other earths. The practical 
application of this result will he reported later. E. H. R, 

The Minimum Solubility of Aluminium Hydroxide in 

Water. A. Massink {Ckem. Weekblad, 1922, 19, 66).— Since 
the mininiura solubility of an amphoteric electrolyte lies at the 
isoelectric point, which for aluiuinium hydroxide requires pii±7, 
caters which are treated with aluminium compounds as coagulants 
should have a hydrogen-ion concentration close to that value 

S. I. L. 


Tempering. A. Pouohollf, (Compt. raid., 1922, 174, 611 

313).— Curves are given showing the variation in length of steel 
, fires as a function of the time of cooling after different treatments, 
remperiiig is characterised by the absence of the transformation 
joint Ar, at low temperature. The traii.sformation of -y-iron into 
t-iron only take.s place at the point .lr„, that is, at about 200° 
)vcr the temperature range 650—200°, from the jjoint Ar, to the 
Mint .lr. 2 , tile curves do not show any angular ]H>int. However, 
nvariably in this region, and ordy in this region, mechanical 
fusions appear, being manifested by sharp cracks and accom- 
lanied by the projection of the thin skin of oxide. The trans- 
ormation point .fr) is lowered if the annealing observed follows a 
empering. Similarly, the temperature at which tempering is 
obtained is lowered by successive temperings. Tlie amplitude of 
ne inflection Ar■^ diminishes {a) hy rise in temperature until it 
lecoraes nil, (6) by the duration of the heating if the temperature 
emains constant. \V n 


Reduction of Ferric Chloride. A. Pickles (Cliaii. A>mw, 
9:., 124 93 — 94). — When hydrogen is jia.ssed through ferric 
Wonde solution containing pieces of line copix'r gauze, the ferric 
monde IS reduced rapidly : varying qiiaiititic.s of cuprous chloride 
ne pviiduced at the same time, and the reaction, wliich appears 
0 bo one of lul.sorption, is accelerated wlieii the gauze is so arranged 
pat It comes into intimate contact with the hydrogen. W, P S 


The System Ferric 

®LM PeECIVAI. Ai'I’LEBE 

^1, 337—348). 


Oxide-Sulphuric Acid-Water. .Maj ■ 
Y and SiDXEv Hkubekt Wilkes (T., 1922, 
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Examination by the X-Ray Spectrum of Metallic Oxides 
which are Stable at Red Heat (j^epared by Difierent Methods 
and having Different Properties). J. A. Hboval [Z. anorg, 
Chem., 1922, 120, 327— 340).— That the properties of certain oxides 
prepared by different methods vary as regards colour, density, etc, 
is generally explained by assuming the existence of allotropic 
modifications. As this seems highly improbable, these oxides have 
been examined by the X-ray spectrum. The author shows that 
identical spectra can oidy be obtained from the same modification, 
and vice versa. The following oxides were examined. Ferric 
oxide (27), ferrosoferric oxide (2), alumina (5), cobaltous oxide (2), 
cobaltocobaltic oxide (3), nickel oxide (6), magnesia (7), zinc 
oxide (6), cupric oxide (11), stannic oxide (3). The numbeni in 
brackets give the number of different methods employed in their 
preparation. No oxide was found to exist in the amorphous 
form ; they were all crystalUne or cryptocrystalline. The different 
preparations of the same oxide gave identical spectra, which were 
the same as for the minerals. Many oxides were heated at 1150‘ 
for some time; this caused a change in some of their properties, 
but the X-ray spectrum remained unchanged. These changes in 
propertie.s are not caused by changes in structure. W, T, 

Properties of Subsidiary Valency Groups. III. The 
Preparation, Properties, and Molecular Volume Relation- 
ships of the Hydrates and Ammines of Cobalt Fluoride, 
Bromide, Iodide, Nitrate, Carbonate, and Citrate. Geoeoe 
L Clakk and Henry K. Buckner {J. Amer. Chem. Soc., 1922, 
44, 230—244; cf. A., 1921, ii, 116).— The preparation and pro- 
perties of a number of hydrates and ammines of several salts ol 
cobalt are described. Cobaltous fluoride trihydrate is prepared by 
the action of hydrolluoric acid on cobalt carbonate ; it forms rose-red 
crystals which only lose the last of the water at 300° in a eurrenl 
of nitrogen; d^2-583. Cobaltous fluoride hexammine, prepared by 
passing dry ammonia over the anhydrous fluoride placed on a 
balance pan until the requisite weight has been absorbed, wlihli 
required about twenty-four hours, is a reddish-brown liquid at to' 
which solidifies in ice and salt. It is easily soluble in water without 
hydrolysis, and has 1-744. OobaUous fluoride tnammxm a 
produced as a light pinkish-brown compound by keeping the 
hexarainine in dry air; at 40° it loses all its ammonia. Com 
citrate telrammine is prepared by dls-solving cohalt citrate in con- 
centrated ammonia and evaporating spontaneously m 
It is a pink, very stable, crystalline compound, d=l-686, im 
preparation of many other compounds which have previously 
been prepared is also described. The molecular volume of all tie 
above-named compounds is tabulated and the apparent volume o 
the subsidiary group calculated. The present work 
further evidence of the existence of cavities in the space lattice 
of solids, which may hold secondary valency groups, the sixes 0 
the cavities depending on the relative volumes of kation and amo 
and varying in a parallel fashion with the stability of secondaiy 
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, V compounds. The constant relationship of physical pro- 
halogens, free and combined, is shown by the 
r aritv of the molecular volumes of the cobalt haloids, as well 
bv those of numerous other metal haloids, when plotted against 
ffp atomic volume of the halogens at the boiling point. Such 
V parity is not maintained after the formation of hydrates or 
niines. The great importance of the percentage contraction 
^ the formation of hydrates, ammines, and polyhaloids is shown 
by a straight line proportionality to stability. J. F. S. 

Electrometric Study of the Hydrolysis of some Complex 
'’Abaltaminiiies under the Action of Barium Hydroxide. 

'lo® [Compt. rend., 1922, 174, 613 — 616). — Electrometric 
itration of complex cobaltammines with barium hydroxide gives 
I clear indication when the whole of the water of constitution of 
he cobalt complex has been replaced by the hydroxyl group, 
this method is capable of much wider application than the electrical 
conductivity method previously employed (cf. A., 1920, ii, 320). 
Che curve obtained with the siilphatopentaramine nitrate is quite 
eifular and shows no inflexion, whereas the curves obtained with 
roseopentammine chloride and diroseotetraramine chloride both 
how marked inflexions and indicate when the replacement of the 
tvater of constitution is complete. W. G. 

The E^ilibrium of Tungsten and its Oxides with Hydro- 
gen and Water Vapour ; Carbon Monoxide and Carbon 
Dioxide and Oxygen. J. A. M. v. Liempp {Z. anorg. Chem., 
1921, 120, 267 — 276). — ^The measurements of Chaudron (A., 1920, 
ii 379) are used to calculate the equilibrium constants for the 
reactions ^ VV+2H2O: 2W02^-H20; 

and 2W03+H<, W^Og+H^O; and the equilibrium curves are 
constructed. Slaking use of the water-gas constant pco-pStol 
Pco -PSy the constants for the three reactions WO^-f 2CO 
2CO2; VVaOfi+CO ^ 2WO2+CO2; 2\V03+C0 ===: W^Og+COa 
are also calculated. Further, from the known thermal dissociation 
jof water, the vapour pressures and heats of formation of tlie three 
oxides of tungsten are calculated, 'rhe vapour pressures at 1773“ 
are: WOg — W + Og, p^lO-""-; 2W2O5 WOg + O,, p=10-^^ 

4\VO,:?^2W205+02, p— 10'”' atm. The heats of reaction are : 
Wf08=W02 4-122, 800 cal.; 4W02-f-02=2W205-hl21,4(X> cal.. 
2W205402-=4\V034- 123,000 cal. E. H. R. 

Helatiouships between the Di0erent Oxides of Uranium. 

Pierre Jolibois and Robert Bossuet {Compf. rend., 1922, 174, 
S86~388). — The decomposition of uranium trioxide, when heated 
in a vacuum is irreversible and yiehis the oxide U^Og at 502®. 
Ilie dioxide when heated in oxygen is oxidised very rapidly, the 
action commencing at about 185°. The only product is the oxide 
^'3^8- When heated a current of hydrogen, the oxide UgOg 
shows signs of reduction at 625° and the reduction can be com- 
pleted at 650®. The only product is the dioxide TJOg. In three 
hours at 1000° in a vacuum the oxide U^Og only loses a very small 
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fraction of its oxygen. To obtain the dioxide by simple dissociation, 
the oxide UgOg must be calcined at 2000“ in a vacuum. W. G. 

The Oxides of Uranium. P. Lebeau {C'ompt. rend., 1!)23_ 
174, 388—391 ; cf , preceding abstract). — From a consideration of the 
work done on the oxides of uranium the author concludes that the 
only oxides which have a definite existence arc UOg, UgOg, and 
UOg. The so-called black oxides have the composition UgOj. 
They are stable in air and can be heated at 1000“ under atmospheric 
pressure without decomposition. The green oxides prepared at 
temperatures below 800“ contain varying amounts of uranium 
trioxide and can undergo change when exposed to moist air, the 
uranium trioxide present undergoing hydration (cf. Staehling, 
this vol., ii, 100). W. G. 

The Amphoteric Character of Stannic Hydroxide and its 
Bearing on the Isomerism of the Stannic Acids. Gborce 
Ernest Collins and .John Keri-oot Wool (T., 1922, 121, 441 — 
449). 

Germanium. III. Germanium Tetrabromide and Ger- 
manium Tetrachloride. E. M. Dennis and F. E. Hance 
{Chem. News, 1922, 124, 66 — 69, 82 — 84; J . Anier. Chem. 8oc., 1922, 
44, 299; cf. this vol., ii, 150). — When bromine vapour is passed 
over germanium, prepared by reduction of the dioxide with 
hydrogen, superficial reaction takes place in the cold, but the most 
favourable temperature for the reaction is about 220°. The 
germanuim tetrabromide w'hich distils over is best purified from 
bromine by fractional distillation. It ha.s b. p. 18.5 'j“ (corr.) and 
m, p. 26' 1“. It crystallises in small, white, flattened oetahedra 
belonging to the cubic sy.stcm. The liquid substance can be super- 
cooled considerably, as low as -1H“, without crystallising; nf„ 
1-6269; (f.2=3-13l5; specific conductivity <0-000078 reciprocal 
ohm. It is very sensitive to water and fumes in air. With dry 
ammonia gas, it forms a white, .solid compound. 

Germanium tetrachloride was jircparcd by jiassing chloiinc over 
germanium. Reaction started at 80“, was rapid at 1S0“, and at 
360“ the metal became iucaudeseent. The crude product could 
not be freed from chlorine by fractional distillation, but the chlorine 
was reraov-ed by pas.sing dry air through the liquid in a suitable 
apparatus with a condenser to keep hack the germanium tetra- 
chloride. The tetrachloride is a colourless, mobile liquid which 
fumes in air, b. p. 86-5“ (corr ), m. p. — 49-.">“, H'd, 1-3606, dS, 1-874. 
When the liquid is placed in water, i-eaction takes place slowly 
with a peculiar crackling sound. E. H. R.. 

Are Tantalum and Columbium Pentachlorides Conductors 
of Electricity in the Fused State ? Wilhelm Biltz and Arthce 
Voigt {Z. anorg. Chem., 1921, 120, 71 — 76). — According to Hampe 
(A., 1888, 211), tantalum pentachloride is a good conductor, whilst 
columbium pentachloride is an insulator. To test the accuracy 
of these observations the two pentachlorides have been prepared 
in such a manner that moisture was altogether e.xcluded and the 
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substance was distilled out of contact with air directly into the 
conductivity apparatus. The tantalum peiitachloride was pre- 
pared by passing chlorine over a heated mixture of tantalum 
peiitoxidc and sugar carbon and distilling the pentachloride. It 
fciijned a snow-white mass of crystals which, when melted at 
030-240°. had a conductivity «=0-30.10-6. The platinum 
electrodes were strongly attacked, hut the liquid appeared clear 
and unchanged. Oolumbium pentachloride was obtained by pass- 
iixg a current of chlorine over cohimbium sulphide, and, after 
removal of the sulphur chloride, distilling the columbiura penta- 
ohloride. It crystallised in long, yellow needles, and its con- 
ductivity at 220 235 was « — 0-22 . 10“®. The electrodes were 
fittackcd also in this ca.se. The two compounds are therefore 
both insulators of about the .same order as the best conductivitv 
"•ater. E. H. R. ' 

Action of Selenium on Gold. H. Pei.aeon {Compt. rend. 
1922, 174, 391— 392).— It is now shown that gold is attacked by 
selenium if immensed in the latter at a temperature just below its 
boiling point. Tlie gold fixe.s .some of the selenium, which is only 
removed with difficulty on heating, and at the same time some 
of the gold passes into the scloniutn. The fJ-.selcnium previously 
recorded (this vol., ii, 141) is, therefore, not a pure compound 
its low electrical resistance being explaineel by the presence in it 
of gold dust held in suspension and by the crystalline configuration 
of the .selenium. -fh p 


Preparation of Chloroplatinic Acid by Means of Hydrogen 
Peroxide. Paul Ruonkk (d. Amer. ('hem. .S'oe., 1921, 43, 
2575 ■ 2577). — Details of a method for working up platinum residues 
are given. Tlic residues from the determination of potassium 
are extracted with tlie sinalie.st ]>o.s.sihle quantitv of hot water 
and lilterod hot to remove a.sbcsto.s and pajicr fibre On coohng 
pure potas-siiim cliloroplatinate i.s obtained as cry-stahs The 
filtrate from the cry.stals and all of her aqiieon.s tilfrate.s arc reduced 
nitli zme and liydroehloric acid, and after removing the platinum 
black the filtrates arc exposed to siinliglit for several weeks, wliereby 
further quantities of platinum black separate, .\lcoiiol filtrates 
are treated as above affi-r the aleobol ba.s liecn expelled. The 
granular platiiiuin black is wa.shod and suspeiuied iu hydrochloric 
acid, treated witli concentrated hydrogen peroxide, and stirred 
ly paspiig in a stream of hydrogen chloride. The solution of the 
metal is complete in a few hours. 'Die solution is treated with 
potassin.n chloride and tlie potassium 
platimchloride added to the (|iianlitv olitainod above The 

radnei'n reagent is prepared by 

a "eighed amount of potassium platinichloride with 
S()lTr» "'asliing the platinum black, and dis- 

mg as above. I he .solntinn is then made up so that 10 c.c. 
the reagent contains 1 gram of metallic platinum. J F S 



ii. 304 


ABSTRACTS OP CHEMICAL PAPERS. 


Mineralogical Chemistry. 


The Relation of Chalcedony to other Forms of Silica. 

Edward W. Washburn and Louis Navias {Proc. Nat. Acad. .Sci,, 
1922, 8, 1— 5).~Clialcedony from Yellowstone Park and black 
pebble flint from France were examined in comparison with quartz, 
cristobalite, tridymite, and silica-glass, and determinations are 
given of d, n, inversion-temperature, coefficient of cubical 
expansion on either side of the inversion-temperature, and change 
in volume on inversion. The results suggest that the raw materials 
consist of quartz, but tliat after calcination the material is cristo- 
balite. This is fully confirmed by the Jf-ray spectra. After 
calcination at 1450“ for two hours, the chalcedony gave 99-87% 
SiOj and the flint 99-6% SiO,. L. J. S, 


CamseUite, a New Borate Mineral from British Columbia. 

H. V. Ellsworth and E. Poitevin (Trans. R. Soc. Canada, 1921, 
Sect. IV, [iiij, 13, 1 — 8). — This is found as white, fibrous masses, 
intermixed with ohrysotile and dolomite, filling shear zones in 
serpentine near Douglas Lake in the Nicola mining division, The 
blades give straight extinction with negative elongation and are 
probably orthorhombic; refractive indices a 1-575, -y 1-649. 
Analyses I, II, and III are of the camsellite, dolomite, and 
chrysotilo respectively, separated from one another as far as 
possible ; after deducting considerable amounts of impurities 
these are reduced to In, Iln, Ilia. 

u,o H,C 

SiO|. C0|. B,0,. A1,0,. Fe,0|. FcO. llnO. OaO. MgO. (at HU*). (>11U'). Total. 


I. 7-63 3-C4 29-07 0-2B 

II. 1-13 40-10 trace 0-09 

m. 39-95 1-13 trace 0-32 

la. — — 40-40 0-29 

no. — 47-25 — 0-Ciy 

ma. 40-80 — — 0-33 


U-8C 0-93 0-S3 3-C9 41-72 

— 0 29 O CO 29-05 20-9M 

1-44 0-13 0-0« 0-75 41-43 

0- S5 1-23 1 O'J — 45-24 

— 0-30 0-63 29-77 21-80 

1- 13 0-13 0-06 — 41-90 


0-52 9 88 luO-12* 

0- 0.1 0-69 100-051 

1- 80 13-04 100-085 

0- 26 10-55 lOO-OOJ 

0-41 100-0011 

1- S4 13-35 100-00 


• Also Xa^O.KiO 0-03, KiO trace, t MgO (insoL) 1-OL ? Abio Cr,ai 0-01, NiO,B,O„17iij0, 
K,0 traces. I Abo 3fa,O.K,0 0-04. |1 Also Cr,0, O-OJ. 


The formula 2 Mg 0 ,Bi; 03 ,H 20 given by la, corresponds ivith 
that of the manganese borate sussexite. Up to 550“ only 2-9o% 
HgO is lost. The mineral readily fuses to a black, opaque globule; 
and it is soluble in acids. L. J. S. 


Tschermigite (Ammonium- Alum) from Wyoming. E. 
Theodore Erickson (J. Washington Acad. Sci., 1922, 12, 49 — 
54). — Tschermigite occurs as coIoiirlc.ss to white, columnar masses 
and imperfect cry.stals in brown bituminous shale near Wani- 
sutter, Wyoming. It is optically isotropic, n 1-457, d T64u. 

Associated arc a pale yellow aoimoniacal jarosite (containing 
(NH4)20 1-25%) and crystals of gypsum. Analysis gave (also 
traces of FeaOgjCaOjKgO,^!) : 

AijO,. (NHJjO. Na^O. MgO. SO 3 . H,0. Insol. Total. 

U-.57 5-23 0-21 0-13 3r»-ll 47-82 0-06 100-13 
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At 105°i the mineral fuses in its water of crystallisation and 
loses three-fourths of its water; nearly all the water is lost at 
oQO®. The ammonium sulphate commences to decompose at 
360°, and on ignition the total loss is 88*06%. Sodium alum when 
iVnited gives NagO+AlgO^ presumably as sodium aluminate. 

® ■ L. J. S. 

Melanovanadite, a New Mineral from Peru. WAiUEMAK 
IviNUGREN, L. r. Hamilton, and ('harles Palaciie (.4wer. J. Sci., 
102?, | v], 3, 195 — 203). — A repetition of the earlier paper (this vol., 
ii 155) giving some additional details. The mineral is hygroscopic ; 
uiaterial which had been exposed to a moist atmosphere contained 
up to 16'6% Gf which about 10'u% is lost over sulphuric acid 

or at lOo®. A new analy.sis of such material gave : 

ViOi- CaO. ! AUO 3 . If.O (above 105*). Total. 

4!)-3S 10-65 ' 1-30 " 5-90 100-80 

'rite melanovanadite has probahl3’ bt-en derived from a vanadium 
sulphide which is present in the black shale; and by its own alter- 
ation it gives rise to pascoite (Ca2VgOj7,llH20). A microscopical 
examination of polished sections of patronite shows that this is 
a mixture of three minerals which are probably vanadium sulphides. 
Measurements of the monoclinic crystals of melanovanadite give 
the axial ratios a : b : c=0*4737 : I : 0*5815, ^—88'’ 37it 

L. J. S. 

Dewindtite, a New Radioactive Mineral. Alfred Schoep 

{('ompt. reiid., 1922, 174, 623 — 625).' — This occurs at Kasola, 
Katanga, Belgian Congo, a.s a canaiy -yellow powder intimately 
mi.xed with torbernitc and a white, powdery material (which 
resembles impure talc, hut contains much alumina — a partial 
analysis is given). L'nder the microscope, it is seen to consist 
of minute scales of rectangular or square outline, d 4*8. In the 
closed tube it yields water and becomes brown, returning to yellow 
on cooling. Before the blowpipe in the oxidising flame it fuses 
to a black globule, and in the reducing dame yields beads of lead. 
It is soluble in nitric acid, and decomposed b3' hydrochloric or 
sulphuric acid. The mean of .several anal3'ses is gi^-en under I; 

P,0,,. UO 3 . VbO. AhOatF.'.Oj)- HjO. Insol. Total. 

1. 1(1-01 21- 74 2-Ou 1-32 2-75 5-82 0-40 99-00 

11. lost 23-5.5 — — 5-40 ~ [99-98] 

(UMliicting impurities (r<*juT-senlrd bv the wliilc powdery material), 
11 coi-re.qM.nds with ■tPb0,Sl‘().,,3P205,12M20. ^ L. J, S. 

Japanese Minerals containing Rare Elements. III. 
Analyses of Beryl of Naegi, Mino Province. Ynji Shibata 
and Taku Uemtka (•/. ('hfui. *Vor. 1922, 43, 48 — 62). — 

Beryl (d 2-() and having iu> radioactivit3') from Naegi in ^iino 
Pi’ovince gave on analysis : 

SiO;. Fi'jOg, ALO 3 . GIO. CaO. MgO. Ignition. Total. 

60-69 0-77 20-79 IMO I-OU 0-99 1-57 2-75 99-66 

VOL. exxn. ii. 
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No alkali metals other than sodium were detected. The authors 
deduce the formula, 5GlO,2Al2O3,10SiOj, the constitution 

Gl[SiOj'Al(OH)-Si 03 -Gl-Si 03 -Al<CgiQ® 5 ’'Gl]j being suggested. 

K. K. 

Thortveitite, a Silicate of Scandium. Jakob Schetelig 
(Norsk Geol. Tidaskr., 1922, 6, 233 — 244). — Thortveitite (A., 1912 
ii, 56; 1920, ii, 627) is found in felspar quarries in Saeteradalen 
Norway, as large, greyish-green, prismatic crystals resembling 
epidote in appearance. These are monochnic (o : 5 : c= 
0-7674 : 1 ; 0-o569, ^=77° 28') and usually twinned on to(110)- 
H 6 — 7, optically negative, a 1-7661, B 1-7926, -y 1-8093 (Na)! 
Analysis I by J. Scheteug, II by J. Sterba-Bohm, and III by 
F. Tauchert. 

SiOj. ScjOg. YtjO,. {DbErljOj. FojOj. FcO. GIO. Igii. Total, rf. 

I. 42-9 37-a 17-7» 2-1 0-8 — 0-4 100-9 3-57 

II. 45-45 42-08 8-89t 2-83 — O-ol 0-64 100-28 3-666 

III. 43-35 38-61 10-471 4-26§ 3-13 — - - — 100-02 — 

• Mol. vt. 270. t Nol. wf. 320. t Mol. wt. 226. § Mol. wt. 380. 

These lead to the diorthosiUcate formula (SCjYljSijO,, analogous 
to that of thalenite (A., 1899, ii, 766). Spectrosoopio analysis 
shows the presence of several other rarc-carths, but an absence 
of cerium, zirconium, etc. L. J. S. 


The Annaheim Meteorite. R. A. A. Johksion and H. V. 
Ellsworth (Trans. R. Soc. Canada, 1921, [iii], 15 , sect. IV, 69 -- 
92). — This iron, weighing 1T84 kilos., was found in 1916 and 
probably represents the meteor observed on January 21, 1914, 
The structure is that of a coai-se octahedrite, and the different 
constituents were studied in detail by the metallographic method. 
I is the bulk analysis of the iron (also insol. in nitric acid 0-003; 
Ti,V,Al,8n absent); 11 of the kamacite groundmass readily dis- 
solved in 10% hydrochloric acid. The constituents insoluble in 
this dilute acid were separated into ; III, bright, tin-white lamella?, 
of tenite rich in nickel; IV, tin-white, unorystallised phosphide 
(schreibersite) giving ratios near Fe 5 (Ni,Co) 2 P 2 ; V, long, slender 
crystals of phosphide (rhabdito?), {Fe,Ni,CO) 3 P. VI, central 
portion of a nodule of chromiferous troilite, which in the outer 
portion is intergrown with 38-71% graphite, 

Te. Xi. Co. Cu. Jin. Cr. ai. P. .S. C. Total. d. 

I. 91-51 ■•S4 0-413 0-o8 trace 0 001 0-003 0-218 0'012 O-Ol 100-12 7-873 

IL 93-10 6-39 0-48 0-03 — _ — _ — _ lOO-OO — 

III. CO-74 37-38 0-07 0-6-t nil nil nil 0-65 — trace 100-08 7-9 

IV. Cl-28 25-G3 0-47 0-09 _ I 3 .O 6 — — 100-52 7-2 

T. 40-28 41-36 0-23 0-77 — _ _ I5.35 _ n. d, 98-68* — 

VL 62-91 0-28 trace 0-16 — (J-Ott — — S5-46 — 99-76 4-8U 


L. J. S. 


The Pitts Meteorite. S. W. McCallie {Aimr. J. Sci.> 1922, 
[v], 3, 211 — 215). — This meteorite was observed to fall on April 
20, 1921, at Pitts in Wilcox Co., Gleorgia. Four fragments, weighing 
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57 42j, 30, and 2 ounces, were picked up; d 7'23. Analyses by 
j5 ,’ Everhart gave I for tJie metallic portion (forming about 90% 
of the whole) ; and II for the stony portion, of which 77*62% 
consists of pyrrhotite (FeS), the remainder being near to hypersthene 
in composition. 


I. 

II. 

Fe. 

0-09 

91-50 

m. 

0-32 

0-67 

Co. 

traoo 

0-45 

Sn. 

0-20 

004 

Cii. 

0 00 
trace 

Si. 

0-00 

1-40 

S. 

28-30 

0-02 

Mn. 

0-00 

0-05 

MnO, 
IT. 0’27 

, NajO. 
M7 

KjO. 

0-32 

MgO. 

5-96 

AI 1 O 3 . 

0-30 

FeO [sic]. 
G.5-.72 

P, 0 ,. 

0-07 

SiOj. 

8-4C 

C [diff.]. 
2-32 


L. J. S. 


Analytical Chemistry. 


Fhenol-red as an Indicator for Acidity of Media. A. 

Massink {Pkann. Weekblad, 1921, 58, 1133 — 1136). — The colori- 
metric determination of in the region 7 — 8 by means of phenol- 
red is affected by the electrolyte-content of the solution, the values 
being too low with low salt-content, and too high with high salt- 
content. I- L- 

Continuous Reading Electro-titration Apparatus . K e .n k eth 

H. Goode {J. Amer. Ckem. Soc., 1922, 44, 26 — 29). — An electro- 
titration apparatu.s for the determination of hydrogen-ion concen- 
tration is described by means of which thcE’ .l/.F. between a calomel 
electrode and a hydrogen electrode may lx* road continuously. 
The voltmeter consists of a three electrode vacuum valve 
(’* audion The three electrode valve consi.sts of a highly 
exhausted glas.s bulb containing an incandescent filament sur- 
rounded by a grid of fine wire, which is itself surrounded by a 
metallic plate. A battery of 20 — 100 volts connected between 
the plate and filament, through a d’Ar-sonval galvanometer, 
produces a current through the plate circuit, the magnitude of 
Avhich is proportional to the potential of the grid. The filament 
i.s connected to a 6-volt circuit containing a resistance which 
adjusts the current to T06 ara{>ere.s. The current in the plate 
circuit, /p, may be conHidere<l a.s the .sum of a con.stant current, 
/o, which is independent of the grid potential and a current 
(/j,— /()) which is a linear function of the grid jx)tcntial. The 
current Iq is balanced by an equal current in the opposite direction 
and {lp~ /(,) is measured with tlie galvanoinet-er which is calibrated 
to read either volts or Sorensen units directly. The calomel cell is con- 
nected to the negative pole of the filament circuit and the hydrogen 
electrode to the grid. The apparatus as described with a d'Arsonval 
galvanometer of sen.sitivity of lO-lxlO'* amperes for one scale 
tension is sensitive to 0*1 Siirensen unit or O-OOG volt. .T. F. S. 

11—2 
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Titrations in Ethyl Alcohol as Solvent. Edna R. Bishop 
Esther B. Kittredge, and Joel H. Hildebrand (J. Am^r. 
CJiem. Soc., 1922, 44, 135 — 140). — Alcoholic solutions of acetic* 
maleic, palmitic, and sulphuric acids, p-chlorophenol, and phenoi 
have been titrated with an alcoholic solution of sodium ethoxide 
using the hydrogen electrode as indicator. The hydrogen electrode 
was measured against the electrode HgHggBrol-V/lOKBrin alcoholU 
Similar titrations of alcoholic solutions of ammonia and aniline bv 
alcoholic hydrogen chloride were also carried out. Sharp and 
accurate end-points were obtained, but the titrations take much 
longer than titrations in aqueous solutions by tlie same method 
since the hydrogen electrode requires ten minutes before it reaches 
a constant value. The hydrogen potentials at which a series of 
indicators changes colour was determined by titrating pairs of the 
above-named substances and using the indicators and then measur- 
ing the potential of the mixture which just gives the colour change. 
The potential range 0T4 — 0‘45 was measured with aniline and 
hydrogen chloride, 0‘4o — <)'70 and O'OO — 0-97 with acetic acid and 
sodium ethoxide and 0*75 — 0*98 volt with ;?)'Chlorophenol and 
sodium ethoxide. The positions of most of the indicatoi“S in alcohol 
are close to their positions in water; some exceptions occur, for 
example, cyanine is displaced very much to the acid side, and 
some indicators which are useful in water ca.nnot be used in alcoholic 
solution. The following colour changes and potentials are re- 
corded : Benzaldehyde-grecn, green 0'(>9 eolom le.s.«i. Bromophcnol- 
blue, yellow 0'34, green 0*47 blue, (.‘resol-red, pink 0'20 orange 
0‘30. Ourcumin. greenish-yellow 0’66 red 0*85 orange 0*91 golden, 
Cyanine, colourless 0*24 blue; gallein, rose 0‘68 violet-blue, 
lodeosiri, golden brown 0’20 pink ; inethyl-green, blue 0‘66 lavender. 
Methyl-orange, pink 0'20 orange 0*23 yellow. IMcthybviolet, 
violet 0‘9o colourless. Metiiybred, red O'od orange 0*62 yello\\. 
Naphthol-benzoln, light brown 0 70 blue. /J-Nitrophenol, colour- 
less 0'6l yellow green. Phcnolphthalcin, colourless 0’68 red. 
Resorcin- blue, red 0'39 blue. Rosolic acid, golden 0*58 orange O b" 
pink. Sodium alizarin-.sulphonate, greenish-yellow 0'50 orange 0'5r) 
rose 0*82 violet. Thymol blue, red U'30 golden. Thymolphthalein, 
colourless 0'82 blue. Trinitrobenzene, colourless 0*68 golden- 
orange. Tropseolin salmon-pink 0'20 orange 0'23 golden, and 
tropffiolin 00, pink 0*15 orange 0*20 yellow. Palmitic acid in the 
presence of tripalmitin may be titrated in alcoholic solution with 
sodium ethoxide, using th^^nolphthalcin as indicator. J. F. S. 

Simple Theory of the Nephelometer. P. V. Wells [J. Amer. 
Chem. Soc., 1922, 44, 267 — 276). — The theory of the nephelometer 
and its use are considered. It. is shown that although the depth 
ratios by reflection and by transmission arc equal, both methods 
cannot be used in nephclometry except for an intermediate range 
of concentrations. For extremely dilute suspensions, for example, 
leas than 10“® gram/c.c., the transmissions arc quite insensitive, 
whilst the reflection measurement remains sensitive dovm to the 
limit of vision. On the other band, for very turbid suspensions 
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the transraission probably follows less compHcated laws. Although 
niasses in suspension much too small to be detected by the most 
delicate balance can be easily measured in a Tyndall beam, the 
precision of such a measurement can never exceed that of the 
best photometry, that is, about 0*2%. For sensitive and rapid 
^’ork nephelometry takes its place with other volumetric methods. 
Xhe phenomena of diffuse reflection and transmission are much more 
complicated than is represented in the present considerations, 
but the simple theory presented gives a general idea of the pheno- 
mena and may serve as a starting point of a future investigation. 

J. F. S. 

Nephelometry. A Nephelometer with Constant Standard. 

A. Weinberg {Biochem. Z., 1921, 125, 292 — 310). — A new 
nephelometer and point-source of light are described which embody 
Ihe best features of the Kober {A., 1917, ii, 266) and Kleinmann 
(A,, 1920, ii, 634) nepheloraeters, the most striking feature being 
ihc introduction of the Lummer-Brodhun prism whereby the two 
fields are rendered concentric. Nephelometric estimations with 
^uch an instrument are comparative and a modified nephelometer 
is described with a permanent standard. This is attained by 
replacing one of the tube .systems by two Nicols, the lower of 
which can be rotated relatively to the upper, thus reducing the light 
to any degree as recorded by a scale on the Nicol prism. For 
coloured solutions, a slip of coloured glass can be inserted, 

H. K. 

Quantitative Analysis by Centrifuge. Olof ARRHENirs {J. 
.Imer. Ckem. Soc., 1022, 44, 132 — 134). — The e.stimation of calcium, 
inagncsiuin, and pho.sphoric, sulphuric and nitric acids may be 
effected by precipitating the variou.s substances in the usual way 
and transferring the precipitate and mother-liquor to tube.s 2*5 cm. 
iliamctpr at the top and provided with a .steep funnel below leading 
(o a capillary tube 4 cm. long and I inni. diameter. The precipitate 
iji allowed to settle and by means of gentle shaking is, for the 
most part, caused to .settle in the cajiillary stem. The tube is 
then centrifuged until the height of the column of precipitate is 
constant; this u.sually re<|uircs thirty minutes. The height of the 
coluiiiri is then read and rciluccMl to the weight .standard bj' coni- 
parisoM with a precipitate similarly obtained from a known weight 
nf the same substance. The metlK)d claims no great degree of 
accuiai y, and is .suggested as a suitable method of analysis for soil 
r'nd similar siih.stances. J. F. 8. 

The Penetrability of Filter-paper. R. C. Griffin and H. C, 
Paiush {J. Ind. Bng. Chdu., 1922, 14, 199— 2t)0). — An apparatus 
is (lescri bed for testing tiie penetrability of filter-paper by observing 
the time required to pa^^s ItX) c.c. of distilled Avater at 20° through 
A Tincli disk of the paper under a constant head of 9 inches of 
"Alter. The apparatus, which is constructed mostly of lead, con- 
sists of an overfioAV cup connected bj’ a pipe to the under side of a 

11 * 
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^vi^e gauze which supports the disk of filter-paper, a^nd is placed 
9 inches below the top of the overflow cup. The distilled W'ater is 
fed into the connecting pip© at such a rate that it overflows at the 
cup as well as tlirough the outlet pipe of the apparatus after passing 
through the filter-paper, and the number of seconds required to 
collect 100 0 . 0 . at the outlet is timed with a stop watch. It was 
found that the temperature of the water had a marked bearing on 
the speed of filtration, water at 30°, for example, passing through 
more than twice as rapidly as water at 0° under otherwise similar 
conditions. The time factor is also important, and even when 
distilled water is used the filtration slows down after a time owing 
to the hydi-ation and expansion of the fibres. A paper which 
initially had a penetrability of twenty-five seconds had slowed 
down after two hours to one thousand seconds. G..F. M. 

Estimation of Perchlorate by Rothmund’s Method. Fritz 
KdxiCr {Z. onorg. Cheni.j 1921, 120, 48).- -Tn the estimation of 
perchlorate by reduction with titanous sulphate by Rothmund’s 
method (A., 1909, ii, 434), it is unnecessary to pass a current of 
hydrogen or carbon dioxide through the flask if a long, narrow 
glass tube is adapted to the rcHux condenser to prevent circulation 
of air. For the oxidation of excess of titanous sulphate, ferric 
ammonium sulphate is better than permanganate in view of the 
fact that the latter may attack the hydrochloric acid, and that in 
the back-titration of silver nitrate in the chlorine determination 
by the Vollmrd process a ferric salt must be present. Soluble 
titanic sulphate is now a commercial product and can be reduced 
electrolytically, using lead electrodes, to titanous sulphate. 

E. H. R, 

Comparative Values of Different Specimens of Iodine for 
Use in Chemical Measurements. C. W. Foulk and Samfel 
Morris (J. Amer. Chem. Soc., 1922, 44, 22!— 229).— Iodine purified 
by several inctliods, including wet and dry sublimation and aiying 
in the presence of sulphuric acid and phosphoric oxide, has been 
compared by direct titration with sodium thiosulphate 'yRh io^dine 
prepared by Baxter’s atomic weight method (A., 190.5, ii, 81, 579). 
Using some new fomi.sof titration Hasks and other pieces of apparatus 
for handling iodine, it i.s shown that the maximum ditference 
between the various specimens and the highly purified iodine is 
0‘024%. It is shown that a rubber stopper may be used in place 
of a glass stopper for closing the fia.sk in which the iodine is' titratc( . 
The usual method, a.s given in te.xl-books of analytical chemistr}, 
of drying iodine by exposing it m a desiceator ^\ith a dryii^ 1 
is open to criticism if the io<line has previously soUdihed 
presence of water. Powderwl iodine when expo.sed under a bcH- 
jar with water takes up 0-09% of its weight in forty-eight hours, 
whilst crystals take up only 0-05% under the same conditions in 
five days. An exposure to sulphuric acid for ten days 
the whole of the water in both caso.s. It is suggested _ 

like iodine, which have a measurable vapour pre^ssure at ordmary 
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temperatures, possess peculiar adsorptive properties, due to the 
fact that a fresh surface is being continually exposed. J. F. S. 

Method of Determining Traces of Oxygen in Hydrogen. 

Alfred T. Larson and Ernkst C. Whitr Q. Amer. Ckem. Soc., 
1922, 20—25), — A rapid and accurate method of estimating 

traces of oxygen in nitrogen-hydrogen niixlures such as are used 
in the synthetic manufacture of ammonia is described. The 
method consists, essentially, in passing tin- gas mixture through 
a platinised platinum catalyst which is l)calcd at 305'^ in a care- 
fully regulated diphcnylamine vapour-bath, and mea.suring the 
rise in temperature due to the combu.-;tiori of the hydrogen by 
means of a thenno-elcniont. The deflexions of a sensitive galvano- 
meter attached to the thcrmo-clcmcnt give a measure of the oxygen 
content of the gas mixture. Concentrations of oxygen as low as 
0001% may easily be deterniincd ^v•ith an error of 3%. The 
apparatus was calibrated for a rate of flow of 500 c.c. per minute 
by adding electrolytic oxygen from an alkali electrolysis to the 
oxygen-free mixture of nitrogen and hydrogen. By the use of a 
less sensitive galvanometer, the apparatu.s may be used for con- 
centrations of oxygen up to about 1%. Precautions necessary for 
efficient working of the apparatus are indicated. J. F. S. 

The Estimation of Sulphur in Iron Pyrites. G. CwAUDRoy 

find G. Juge-Boirard (C'awipk raul., 1022, 174, 683 — 685). — 
During the dissolution of pyrite.s in nitric acid or ariua regia, there 
is always a separation of free sulphur if the temperature exceeds 
60^ in the case of marcasite or pyrite.s containing other metallic 
•sulphides. If, however, the acid i.s allowed to act at the room 
temperature, there is no separation of .sulpdiur, but the time required 
is much longer. W. G. 

A New Method of Estimating Sulphur in Organic Com- 
pounds, H. TER XfEUi.Ex {Rec. trav. ckim.y 1922, 41, 112 — 
I2U). — The substance is vaporised or decoinj>osed by heating in a 
current of hy<.bogcn and the mixture of vapours and hydrogen then 
pa.ssed through a heated quartz tube containing platini.scd a.sbestos. 
-Ul the sulphur is thus converted into hydrogen sulphide, which is 
led into an alkaline solution an<I estimated iodomctrically. In 
the case of very small quantities, colorimetric estimation by means 
of sodium plumbite is suit.able. Expeiiniental errors are avoided 
by using small quantities of material, heating gently, and not 
allowing the hydrogen to pa.s.s too quickly. It is occasionally 
necessary to burn off a deposit of carbon from tlie catalyst. 

The re.sults obtained by this method arc in good agreement with 
the theoretical values. H. J. E. 

Volumetric Method for the Estimation of Hyposulphurous 
and Sulphoxylic Acids. Ferriccio De Bacho [Giorn. Chim. 

hnf. AppL, 1921, 3, 501 — 502). — This method is based on the 
property possessed by formaldehyde of forming with hypusul])hite 
a solution highly resistant to oxidation by means of atmosiiheric 
oxygen [cf. J. Soc. Chem. Ind.y 1922, 250a.] T. H. P. 

11*— 2 
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Microchemical Estimation of Nitrogen. C. Vall^e and 

M. PoLONOWSKi [Compl. re-iid. Soc. Biol., 1921, 84 , 900—901 ; from 
Chem. Zentr., 1921, iv, 1080). — For microchemical estimation of 
nitrogen, the substance is heated with 1 c.c. of sulphuric acid 
1 gram of potassium sulphate, and a small piece of quartz, and 
diluted with 6 c.c. of water. After addition of 3 c.c. of sodium 
hydroxide solution, the ammonia is carried over by a current of 
air into 0*02A^-sulphuric acid. G. W. R. 

Estimation of Small Quantities of Nitrogen by Kjeldahl’s 
Method. J. K. Parnas and Richard Wagner {Biockem. Z. 
1921, 123 , 253 — 256). — A description of a slight modification of 
Pregi’s micro-Kjcldahl method of analysis. H. K. 

Nesslerisation of Ammonia Solutions. Clarence E. May 

and Harry P. Ross [J. Amer. Ckcm. A'oc., 1921, 43, 2574 — 2575).— 
In the e.^timation of ammonia in urine by the Folin-BeU method 
(A., 1917, ii, 2GS) and of urea in urine by the Fohn-Youngburg 
method (A., 1919, ii, 301), the authors were troubled by the form- 
ation of clouds and precipitates during the time (twenty minutes) 
which the solution is kept after the addition of the reagent. An 
investigation of the reactions shows that such disturbing occurrences 
may be avoided if the following i)oints arc observed. Distilled 
water only must be u.sed for dilutions; the flask must be rinsed 
with nitric acid before each determination to remove the mercury 
film which may have been formed in a previous e.^periment ; the 
Nessler solution should be the one recommended by Folin and 
Wu (A., 1919, ii, 308); the whole of the Nessler solution must be 
added rapidly ; after the addition, the solution must not be shaken 
or stirred and must be left unmoved for at least twenty minutes 
and any dilution ;i\ust be made only after tliis time has elapsed; 
the solution to be Ncsslerised should not contain more than I’Omg, 
of ammonia nitrogen in 150 c.c. On Nesslerisation and dilution 
to 200 C.C., the brown colour is; very intense, and with such concen- 
trated solutions part of the product tends to deposit on the walls 
of the fla.sk and interfere with the colorimetric wxuk. J. P. S. 

The Volumetric Estimation of Hydroxylamine and Hydr- 
azine. At.bix Kurtenacker and Josef Wagner [Z. anorg. 
Chem., 1921, 120, 261—266). — It was shown by Kupp and Milder 
(A., 1913, ii, 618) that hydroxylarainc can be oxidised quanti- 
tatively by a bromate -bromide mixture in suljdiuric acid solution 
to nitric acid, according to the equation NH2't)H-|-61$r-4-2H20 ^ 
HNOg-j-GHBr. As a method of analy.sis, however, the reaction 
has serious limitation-', since, unless only a very small quantity of 
hydroxylamine is taken and a large cxec.ss of bromine used, oxidation 
i.s incomplete and nitrous acid is formed. It is found, ho\^evcr, 
that if bromate alone is used in strong hychochloric acid solution, 
nascent chlorine being then the oxidising agent, complete oxidation 
is assured, ’and the reaction can be used for the estimation of 
hydroxylamine. The hydroxylamine solution feoiitaining about 
T14 gram of NHg’OHjHCl per litre) ia mixed with excess of 
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O liV^-potassium bromate solution and acidified with hydrochloric 
aeid. After a quarter of an hour (the reaction is not instantaneous), 
potassium iodide solution is added and the liberated iodine is 
titrated with thiosulphate. Sulphuric acid cannot be used instead 
of hydrochloric, and bromide must not be present. 

Hydrazine is oxidised by bromate or a bromide-bromate mixture 
ill hydrochloric acid solution instantaneously to nitrogen. The 
estimation can be carried out exactly as for hydroxylamine, estim- 
ating excess of bromate by means of iodide and thiosulphate, or a 
direct bromate titration can be made using indigo as indicator, 
d'he hydrazine solution is mixed with potas.sinm l)romide and 
hydrochloric acid and titrated with OTA^-bromatc solution at 
about 60“. Towards the end uf the titration, a few drops of indigo 
i;;(jlution are added and the titration i.s continued until the colour 
heuomes yellow, 

Hydroxylamine and liydrazinc may be estimated together. A 
, sample is first titrated as for hydroxylamine, and the bromate 
(‘(juivalent for the sum of the two found. A second sample is then 
o.vidised with bromate in an atmo.sphero of carbon dioxide and the 
nitrogen evolved is collected and measured. Thi.s gives the nm<nint 
of hydrazine present and that of the hydroxylamine can Is* 
oiilculated. K. H. H. 

The Action of Nitrous Acid on Iodides in the Presence of 
Oxygen. Maurice Lombard {Bull. Soc. chim ., 1922, [ivj, 31, 
lOl — 109). — When nitrous acid acts on potassium iodide in the 
jircscnce of oxygen, the nitrous acid is regoneiatod as fast as it 
(Ikippcars. Without taking sliglit lo.sses into account, two causes 
limit the phenomenon. One of these causes is independent of the 
analyst, and i.s «mall hut relatively constant. It is the production 
of a small amount of nitrogen. The other cause, which is of variable 
importance, depends .almost entirely on the method of working. 
It is the production of nitrate (which may be nil) : and it i.s this which, 
coupled with the ios.scs by diffusion, leads to such variable results. 
Thii.s the estimation of nitrites by the liberation of iodine is im- 
possible in the pre.sence of oxygen. Comparable re.'^iilts might be 
obtained by working under carefully controlled conditions which 
would, however, be difficult to reali.se, and different analj'sts would 
prob-ibly obtain widely differing results. W. G. 

Estimation of Oxides of Nitrogen [in Air]. C . Almsox, 
W. L. Parker, and G. W. Jones Bureau of Jliaci, Tech. 

Paper 249). — The phenoldi.sulphonic acid method for the estiniati<ui 
of nitrates in water analy.sis is adapted to the e.^timalion of small 
({uantities of oxides of nitrogen in air. The sam])le Ls taken in an 
evacuated tube of about 2/50 c.e. capacity, and after the usual 
analysis has been made for carbon dioxide, carbon monoxide, 
oxygen, etc., 5 c.c. of 10% sodium hydroxide s<iIiition and o c.c. 
of hydrogen peroxide are introduced into the tube, wliioh is then 
closed with a rubber stopp<*r and rotated to coat the inside with 
a film of liquid, and is then left for thirty minutes. The contents 
are then washed through a filter-paper into a 1.50 c.c. beaker and 
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evaporated just to dryness. The residue is treated with 2 c.e. of 
the phenoldisulphonic acid reagent, diluted to 10 c.c., filterf'cl 
into a Ncssler tube, 15 c.c. of ammonia are added, and the whole 
made up to 100 c.c. and compared with standards similarly prepared 
from a standard potassium nitrate solution. The method is sensi. 
tive to 10 parts of oxides of nitrogen in 1,000,000 parts of air with 
an accuracy of about 5 parts per million. 6. F. M. 

The Argentometric Titration of Phosphoric Acid, I. 

Kolthoff {PJtarm. Weekblmi, 1922, 59, 205 — 215). — The solu* 
bility product of silver phosphate in water is of the order 1 x lO'^i • 
accurate determinations arc impossible, since decomposition occurs' 
the salt becoming black. Accurate results are easily obtained in 
estimating phosi)horic acid by means of excess of silver nitrate if 
the solution is made neutral to phcnol-red by addition of O LV- 
sodium liydroxide; phenolphthalein is less suitable. In place of 
sodium hydroxide, .sodium acetate may be added ; about 2 grams 
are required for 10 c.c. of O'l molar pho.sphate solution, and in thitj 
case ammonium, calcium, and magnesium salts do not interfere. 

In estimating phosphoric acid in urine, the ammonium mag. 
ncsium salt is precipitated, washed and dissolved in nitric acid, 
the solution being neutralised with sodium hydroxide, using 
dimethyl-yellow as indicator, and titrated with silver nitrate, the 
excess of which is estimated by Volhard’s method. S. I. L. 

Errors caused by Nitrates and Nitrites in the Estima- 
tion of Arsenic by the Distillation Method and a Means for 
their Prevention. J. J. T. Graham and C. M. S.mith {J. Ind. Eng. 
Chem., 1922, 14, 207 — 209). — In the presence of nitrates or nitrites 
the distillation method for the estimation of arsenic as usually 
carried out, using cuprous chloride or cuprous chloride and ferrous 
sulphate a.? the reducing agents, gives low results owing to some 
volatile sub.stance, probably nitrosyl chloride, carried over with 
the arsenic trichloride into the distillate oxidising it to quinque- 
valent arsenic. The extent of the oxidation depends largely on 
the length of time the distillate is kept before titration. The 
error may be avoided by using hydrazine sulphate in conjunction 
preferably ^sitli sodium bromide as the reducing agent, whereby 
the nitrates, etc., arc reduced to nitrogen. For a sample con- 
taining the equivalent of not more than 0'6 gram of AsgOg, 50 c.c. 
of a solution containing 2% each of hydrazine sulphate and sodium 
bromide in dilute (1 : 4) hydrochloric acid will be required for the 
analy.sis. The mixture is boilcMl for two to three minutes, 100 c.c. 
of concentrated hydrochloric acid arc added, and tho distillation 
is proceeded with in the usual way. G. F. M, 

The Separation of Arsenic from Tungsten, Vanadium, and 
Molybdenum by Means of Methyl Alcohol in a Current of Air. 

L. Mo.seb and J. Ehrlich 1922. 55, jS], i.'iO— 437).-]t 

has been shown previously (A., 1912, ii, 866) that tervalent aisenic 
can be separated quantitatively fiora antimony and other metals 
at the temperature of boiling water by volatilising it partly as 
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methyl arsenite aud partly as arsenic trichloride in a current of 
jiir. in the presence of tungstic acid, however, the removal of 
arsenic is incomplete, owing to the adsorption of a portion of the 
arsenic trichloride by colloidal tungstic acid. The difficulty 
can he removed by bringing the latter into highly disperse 
solution, which is readily effected by means of pyrogallol; the 
procedure is described fully in the original. Accurate results are 
obtained thereby in the estimation of arsenic, but the method 
suffers under tlie disadvantage that the pyrogallol must be destroyed 
before the tungsten can be estimated in the residue. The action 
yf a number of other substances (oxalic, tartaric, and citric acids) 
is considered and the following proce*=5S is recommended. The 
solution containing the tungstate and arsenious acid (arsenic acid 
iijust be reduced by one of the customary methods) is evaporated 
to small bulk and treated with glacial acetic acid (20 c.c.) and 
concentrated hydrochloric acid (120 — 150 c.c.); after addition of 
methyl alcohol (30 c.c.), distillation is effected as de.scribed previously 
m a current of air. Arsenic is estimated, preferably iodometrieally, 
in the distillate; the residue in the distillation flask Is evaporated 
completely to dryness on the water*bath, dissolved in dilute sodium 
hydroxide solution, and the tung.stic acid precipitated as mercurous 
tungstate. 

The separation of arsenic from molybdenum and vanadiuju is 
rifected without difficulty by the ester method ; it is only necessary 
to make certain that a sufficient amount of the reducing agent is 
lidded (even when the arsenic is present in the tervalent state), 
since nioiybdic and vanadic acids themselves attack the latter. 

H. W. 

The Theory of the Distillation of Arsenic and a New Separ- 
aiioa of Arsenic from all Metals in a Current of Air. L. 

Moskr and J. KitRLicH {Ber., 1022, 55, [B], 437 — 147; cf. Moser 
and Pcrjatel, A., 1012, ii, 800; .Mo.ser and Ehrlich, preceding 
ab:itract). — A study of the rate of distillation of arsenic chloride 
from a solution of arscniou.s o.xide in concentrated hydrochloric 
acid shows that tlie process is influenced greatly b^^ the hydrolysis 
of the chloride and that this effect becomes more marketl as the 
di;stillation proceeds toward.s completion. The difficulty has been 
overcome largely by suitable addition of pota.s.sium bromide to 
which a catalytic action lias been commonly a.soribed. Its function, 
however, is shown to depend on its ability to repress hydrolysi.s 
of aasenic chloride, since it may be regardefl as attracting the 
iViiter from the mixture fur purposes of solution and thus rendering 
the solutions of arsenic cli!<»ride in hydrochloric acid more con- 
C'iitrated with regard to the lattiT. The effect is exliibitcd by a 
number of other siib.stanee.s, for e.xampic, barium chloride, barium 
acetate, sodium pyroborate, sodium biuizoate, sodium nitroprussidc, 
ciystalline lactose, etc., which are frtH‘ly soluble in water, but 
insoluble or very sparingly soluble in concentrated livdrochlorio 
acid. 

The following method of estimating arsenic ia recommended. 
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It does not involve the use of methyl alcohol. It requires no 
supervision and is complete within about forty minutes (or thirty 
minutes after addition of potassium bromide). Since the liquid 
never comes to its boiling point, it is impossible for compounds of 
antimony to distil. The apparatus consists of a wide-mouthod 
flask of 300 c.c. capacdy provided with a rubber stopper carrying 
an inlet tube for air, a stoppered drop]nng funnel, and a bulb tul;e 
connected with a long glass tul>e dipping into water (250 e.c.) 
contained in a beaker which is cooled by running water. T!ie 
arsenious oxide (O' 15- -0-25 gram) is dissolved in concentrated 
hydrochloric acid {d I' 10, 50 c.c.) in the flask which is immediately 
immersed up to the neck in boiling water, whilst a brisk current 
of air is passed tlirongh the solution. At intervals of ten minutes, 
further additions of concentrated hydrochloric acid (20 c.c.) are 
made. After forty to sixty minutes the distillation is interrupted 
and the arsenic titrated in the distillate with .V/lO-potassiuiu 
broinate solution. The procedure is similar when potassium 
bromide (about I'O grain.s) i.s used, but two or at most three 
additions of hydrochloric acid only are neces-sary. Arsenic acid 
must be reduced in the usual manner, for example, with ferrous 
sulphate, hydrazine sulphate, or even with potassium bromide 
alone. H. W. 

Microchemical Estimation of Carbon and Hydrogen. 

Fritz Wredk {Ber., 1922, 55, [B\, 557 — 563).— A valuable detailed 
discussion, unsuitable for ab.straction, of apparatus, absorbent 
and oxidising materials, and procedure necessary for the micro- 
chemical estimation of carbon and hydrogeii in organic compounds 
by Pregl’s method. K, 

Estimation of the Carbon Dioxide Content of Air, with 
Special Reference to the “Aeronom.” Haxs Raitcm {Z. 
Hyg. Infektiomkrankh, 1020, 91, 1—26). — A critical comparison 
was made between various methods for the estimation of carbon 
dioxide as used in analysing the air of schools, dwellings, etc, 
Results obtained \vith the aeronom,'’ an instrument in which 
the difference of pressure, measured with an oil manometer, of 
an enclosed volume of air before and after its content of carbon 
dioxide has been absorbed with sodium hydroxide, differ by as much 
as 20% when compared with the more exact Pettenkofer’s baryta 
method. These larger errors were found also when the carbon 
dioxide was absorbed by sodium carbonate or sodium hydroxide 
as in the methods of Lung-Zeekerd(jrf and Wolput. The author 
concludes that of the methods studied in determining the ventilating 
conditions in rooms, Pettenkofer’s method is preferable. 

Che-MICal Abstracts. 

Estimation of Carbon Dioxide in Mineral Carbonates. 

L. A. Sayce and A. Orawforp (-/. Boc. Chem. Ir>d., 1922, 41, 
57 — 58t). — T he ignition method in a Teclu furnace until the 
substance shows no further loss in weight gives consistent results 
where the decomposition temperature is low enough for it to be 
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applied without complications arising, as, for example, reduction to 
metallic lead with cerussite, and oxidation of the ferrous oxide 
^ an unknown extent with chalybite. The Schrotter method is 
u'nsiiitable for estimating the carbonates of metals having com- 
paratively insoluble sulphates. Hydrochloric acid can he used 
successfully for the decomposition, but this introduces the danger 
of loss of acid by volatilisation. Armstrong’s simple modification 
of the Schrotter apparatus is capable of fair accuracy. Garrett’s 
apparatus, consisting of a stout test-tube to the top of which is 
attached a Y-tube, one branch of which bears a tap funnel con- 
taining dilute acid, and the other a combined condenser and drying 
tube leading to potash bulbs or soda-lirae tubes, gave good results 
with witherite, but for some unexplained reason very inconsistent 
results were obtained with calcite. Collin’s calcimeter, by reason 
of the ease of operation, and the short time needed for an estimation 
seems well adapted for dealing with readily soluble carbonates 
when an accuracy of OT or 0*2% is sufficient. G. F. M. 

The Volumetric and Gravimetric Estimation of Zinc- 
SxmN Urbasch {Ckem. Zlg., 1922, 46, 6 — 7, 29—30, 53—55, 
97 — 99, 101 “103, 125 — 127, 133 — 134, 138- — 139). — The separation 
of zinc from the common metals and its estimation by means of 
iwtassium ferrocyanide and sodium sulphide and as zinc oxide have 
been studied in detail. In all cases the ore is dissolved in aqua 
regia, the solution evaporated with sulphuric acid, the heavy 
metals removed with hydrogen sulphide and the iron and aluminium 
with ammonia in the presence of ammonium chloride if the ferro- 
cyanide or gravimetric method is to be used, or of magnesium 
chloride if the sulphide titration is adopted. The ferrocyanide 
titration is carried out in a bulk of 150 c.c. containing 2 — 3 drops 
of hydrochloric acid and 3 c.c. of a 0-03% ferric chloride solution. 
The ferrocyanide is added to the boiling zinc solution until the 
blue colour just fades to white, a standard zinc chloride solution 
is then added, drop by drop, until tlie blue colour just reappears, 
and this amount of zinc is deducted from that found in the first 
titration. In the sulphide method, ammonia and ammonium 
salts should be kept as low as possible. The separation of cadmium 
from zinc by hydrogen sulphide is not complete in one operation 
if much zinc is present, but a satisfactory separation mav be 
obtained by boiling the solution of the mixed metals with aluminium 
foil and finally adding hydrogen sulphide water to prevent re- 
solution of the cadmium. The separation of zinc from nickel and 
cobalt by the “ salting out” method is discussed with regard to 
the necessary acidity of tlic solution ; the author recommends 
saturating a .solution containing less than 0-15 gram of zinc and 
about 1 c.c. of normal acid 100 c.c. w'ith hydrogen sulphide at 
•jO . [Cf. J. Soc. Chtm. Inxi., 1922, 21Sa.] A. R. P. 

The Detection of Small Quantities of Lead in Urine. 0 

Chem., 1922. 118, 189— 214).— Copper sulphate 
IS added to the urine and the lead precipitated with the copper 
he sulphides by hydrogen sulphide; by then separating the 
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mixture by electrolysis, it is possible to detect small quantities of 
lead of the order of a few decimilligrams in a litre and a half. 

s. s. z. 

Studies on Thallium Compounds. I. Anal3rtical. Arthur 
John Berry (T., 1922, 121, 394—399). 

A New lodometric Method for the Estimation of Copper, 

Rudolf Lang {Z. anorg. Chem.^ 1921, 120, 181 — 202). — The usual 
iodometrio method for estimating copper depends on the reduction 
of a cupric salt by an iodide to cuprous iodide followed by titration 
of the free iodine formed. The reaction Cu”4-2r Cul-f I jy 
however, reversible, and in the present paper methods are developed 
for estimating copper which consist in oxidising a cuprous salt 
with a known quantity of iodine and titrating the excess. The 
most suitable salt for oxidation i.s cuprous thiocyanate, the reaction 
being carried out in presence of ammonium oxalate or tartrate. 
The reaction is complicated, however, by the possibility of a 
reaction between thiocyanate and iodine such as KCNS-fSI-f 
4 H 20 =H 2 S 04 +ICNH-KI 4 - 6 HI. A lengthy investigation was 
carried out to study the extent to which this reaction proceeds in 
presence of thiocyanates of potas.sium, sodium, and ammonium 
oxalic acid, ammonium o.xalate, ammonium sulphate, nitrate, and 
chloride in presence and absence of copper salts, and it was found 
that the reaction could be altogether inhibited in presence of oxalic 
acid and the ammonium salts of strong acids, including ammonium 
thiocyanate in high concentration. The following method was finally 
adopted for the estimation of copper. A solution of cupric salt, 
weakly acidified with a mineral-acid, and containing at most 0-28 
gram of copper is reduced with excess of sulphurous acid and diluted 
to O'LV. Ammonium thiocyanate solution is added to precipitate 
the copper as cuprous thiocyanate and the solution i.s boiled to 
expel sulphur dioxide. After cooling, a mixture of 5 volumes of 
ammonium oxalate solution containing 45 gram.s of hydrated salt 
per litre and 7 volumes of oxalic acid solution containing 120 grams 
of hydrated acid per litre is added, and the whole is diluted to 
400 c.c. Next O-LV-iodine solution is run in until a clear solution 
is obtained, the mixture being w'cll shaken, and excess of iodine 
ia titrated with thiosulphate solution. 

The cupric salt can be reduced with cyanide instead of sulphurous 
acid, the advantage of this method being that the reduction is 
selective for copper and that the reducing agent need not be 
removed. Conditions were determined e.xperimentally under which 
reaction between cyanide and iodine i.s prevented, and it was 
found necessary, after I'eduction, to acidify before adding iodine 
since only cyanogen ions, not hydrocyanic acid, reduce iodine. 
The following method was finally adopted. The cupric salt solution 
containing at most 0*28 gram of copper is made ammoniacal in a 
long-necked flask and reduced with 0'5A' -potassium cyanide solu- 
tion. After addition of 1 gram of ammonium thiocyanate, the 
solution is acidified with concentrated oxalic acid solution, keeping 
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eoW, so that all the copper is precipitated as thiocyanate. The 
oxidation with iodine and titration are then carried out as above. 

In place of the expensiwe potassium iodide solution of iodine, a 
potassium cyanide solution can be used, prepared by dissolving 
3 grama of potassium cyanide in a little water, dissolving in this 
12-7 grams of iodine, and making up to a litre. This solution is 
quite stable. 

The above methods are applicable in presence of all the com- 
moner metals. Notes are given of slight precautions and modi- 
fications necessary in presence of silver, mercury, lead, bismuth, 
arsenic, antimony, cobalt, manganese, iron, barium, strontium, 
calcium, and magnesium. K, H. R. 

A Rapid lodometric Estimation of Copper and Iron in 
Mixtures of their Salts. Ian Wn.r.iAM Wark (T., 1922, 121, 
358 — 36 . 3 ). 

Estimation of Metallic Aluminium and Aluminium Oxide 
in Commercial Metal. H. V. CHtTRCun-L {J . Ind. Eng. Chem., 
1922, 14, 81) ; Julian H. Capps {ibid., 81— 82).— The first author 
criticises a recent paper by Capps (A., 1921, ii, fi.'iV), whose results 
iiidioate an atomic weight of 26-81 for aluminium, and concludes 
that the method described is untrustworthy. Capps replies, 
admitting an error pointed out by Churchill, but con.siders that his 
figures after recalculation .still support his contention that the 
accepted atomic weight for aluminium is wrong. W. P. S. 

The Analysis of Aluminium Alloys. Anton Bbenkeb 
[Chfin. Ztg., 1922, 46, 188). — The solution of aluminium and 
zinc hydro-xides in alkali hydroxide solution is treated with sodium 
sulphide, the precipitate is collected on a filter, washed with hot 
water, and dissolved in dilute hydrochloric acid. The cold solution 
is treated witli sodium carbonate and the precipitated zinc carbonate 
collected, washed, ignited, and weighed as zinc oxide. The method 
is more rapid than that involving separation of the zinc sulphide 
from organic acid solutions. A. R. P. 

The Separation of the Oxides of Iron and Aluminium from 
Admixture with Calcium Oxide by the Nitrate Method. 

(.'u.mRiou {Com'pl. rend., 1922, 174, 751 — 754).— In St. Claire 
Dcville's method for the separation of the oxides of iron and 
iiliiiniuium from calcium o.xidc by means of ammonium nitrate, 
it i.5 preferable to carry out the drying, after the precipitation of 
the hydroxides with ammonia, at a temperature not exceeding 
150“ and in the presence of .aminoniuni nitrate. The residue is 
then extracted three times with a boiling 10% solution of ajninonium 
nitrate and .subsequently washed with lioiling water. Under 
thc.se condition.s the separation is eoniplele. W. G. 

A New Quantitative Method for the Estimation of Iron in 
‘he Blood. Anson L. Brown (J. Amtr. Chem. Soc., 1922, 44, 
42,1—425). — To 0-,5 c.c. of blood, laked in 4 c.c. of water, 1 c.c. of 
concentrated hydrochloric acid and O'OI gram of pota.ssiiun chlorate 
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are added, and the mixture is heated in a boiling water-bath until 
it becomes white or light yeUow and the whole of the proteins 
are precipitated. The mixture is allowed to cool and is filtered, 
and the residue is washed with water until lo c.c. of filtrate are 
obtained. The iron is estimated colorimetncally m an aliquot 
portion of the filtrate against a standard iron solution, fismgpotasii. 
iuni thiocyanate as indicator. W. G. 

Sanaration of Germanium and Arsenic. John H. MfiLLEu 
(J Amer Chem. Soc., 1921. 43, 2r>49— 2,0.52). — A method of 
Lparating minute traces of arsenic from germanium is described. 
The method consists in adding a large excess of hydrofluoric acid 
to the mixed oxides and precipitating cold with hydrogen sulphide. 
By these means ansenic is precipitated quantitatively. Hydrogen 
.sulphide is without action on solutions of fluorogermanic acid 
and its salts The separation is sufficiently accurate to estimate 
as little as 0'01% of arsenic in germanium compounds. The 
method is especially useful in connexion with the preparation of 
pure germanium compounds, as the fractional crystallisation of 
the double fluoride can thus he avoided and the operation earned 
out in small volumes of solution. Germanium dioxide is non- 
toxic, and solutions of it when injected subcutaneously show a 
marked erythropoietic action. h. o. 

Co-precipitation of Vanadic Acid with Ammomnm Phos- 
nhomolvbdate. J. B. Cain and J. C. Hostettbb (J. Amer. 
Chem Soc 1921, 43, 2532— 2562).— The authors have mvestigated 
the conditions under which tl»e simultaneous precipiUtion of 
vanadic acid and ammonium phosphomolyhdate is best oarneil 
out in connexion with the method of estimation of vanadium m 
steel (A 1912, ii, 1101). The ratio of vanadium to phosphorus 
in the precipitate has been determined for mixtures in which the 
phosphorus is constant and the vanadium vanes, and for mixtures 
in w^ieh the vanadium is constant and the pho.sphorus vanes. 
The influence of dilution, terapciature. and acidity of the solutions 
has also been investigated. The results show that the co-precipit- 
ation of vanadic acid with ammonium phosphomolyhdate may be 
explained as a phenomenon resulting from a partition ot the 
va^dic acid in some undiasociated form betwc*n the solution and 
the solid phase. The maximum absorption by tne solid phase 
occurs at a temperature of 40-50° and in a nitric acid concen- 
tration of 4A The effect of dilution in lowering the amount of 
occlusion is a direct result of the partition law and can be minimised 
by the presence of ammonium nitrate, the latter probably tending 
to repress the dissociation of the vanadium complex which is 
occluded The ammonium vanadopho-sphoraolybdates are prob- 
ably a series of solid solutions the end members of which niay be 
ammonium phosphomolyhdate and ammonium phosphovanMat^e. 

Estimation of Methyl Alcohol. Karl H. A. Mbuhdee 
{f!ven.,k. Pappem Tid., 1921, 24,-277— 278).-A mixture of 22 grams 
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iodine and 5 c.c. of the solution containing about 2% of methyl 
alcohol is heated for half an hour at 70° in a slow current of hydrogen, 
the flask having previously been connected with a condenser, 
a wash-bottle containing a little red phosphorus in water at 50°, 
and an absorption apparatus containing a few c.c. of pyridine, 
por a further period of half an hour a higher temperature is 
eijjployed, and the current of hydrogen increased. The p;yTidine 
solution is concentrated on a water-bath, dissolved in water, and 
titrated with O’l.^ -silver nitrate solution. 

Chemical Ab.stracts. 

Vapour Pressures of Dilute Alcohol Solutions. R. Thomas 

{J. Soc. Chem. Ind.^ 1922, 41, 33 — 34t).— A rapid method of 
determinhig the partial pressures of alcohol and water in aqueous 
solutions of alcohol is described. This method also constitutes 
a method of analysing air containing water and alcohol vapour. 
Tt depends on the facts that water is retained by a layer of calcium 
carbide which has no action on alcohol, and that alcohol is com- 
pletely absorbed by a layer of ignited alumina or by passing it 
through 98% sulphuric acid. The process is carried out by pa.ssing 
dry air, free from carbon dio.xide, Ihrougb a bubbler containing the 
alcohol solution at a rate of 4 — o litres an liour and thence over 
calcium carbide contained in a U-tulnj and finally through 98% 
sulphuric acid or over ignited abimine in a U-tubc. The loss of 
weight of the alcohol bubbler gives tiie total weight of vapour, 
and the increase in W'eight of the sulpdiuric acid or alumina gives 
the weight of alcohol. It is e-ssential that fresh carbide be used in 
each experiment, for calcium liydxoxide would retain some of 
the alcohol. It is shown for solutions containing 5% and 10% 
of alcohol that the partial pressure of the alcohol is approximately 
])roportional to its concentration, h’lom the data obtained, a 
fable has been constructed showing tln^ ratio of the concentration 
of alcohol in the gaseous pha.se lo its concentration in the liquid 
phase for the temperature rang<‘ In- J. F. S. 

Estimation of Glycerol in the Presence of Sugars. L. F. 

Hoyt and H. V. Pembeuton (./. I ml. Emj. Chati., 1922, 14, 54— 
jb), — A method is described foi* tlie estimation of glycerol in trans- 
parent soaps, whicii almost invariably contain added sucrose. 
The soap is dissolved in water, tlie solution acidified with sulphuric 
acid, and boiled to remove any alcohol which may be present. 
The mixture is filtered to separate in^oluble fatty acids, the filtrate 
treated with a small quantity of silver sulphate, diluted to a definite 
volume, and again filtered. A portion of this filtrate i.s oxidised 
in the usual way witli potassium dichromate-sulphuric acid mixture, 
a'^ing a larger cxces.s of the o.\.idising mixture than is customary 
in glycerol analysis: this estimation gives the sum of the glycerol 
arid sugar, and the latter is then estimated separately in another 
portion of the filtrate. W. P. S. 

Sensitive Test for Phenols. Ja.mes Mom {J. E. African Ckem. 

1922, 5, 8 — 9). — Five c.c. of p-nitroaniline hydrochloride 
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solution (1*5 grams of ^-tutroaniline dissolved in a mixture of 
40 c.c. of hydrochloric acid and 500 c.c. of water) are treated with 
dilute sodium nitrite .solution until decolorised., and the mixture 
is then added to the solution to be tested; an orange-coloured 
precipitate is formed if much phenol is present. After one minute, 
an excess of sodium hydroxide is added ; a coloration develops 
varying in depth from salmon-pink to ruby-red, according to the 
quantity of phenol present. The salmon-pink coloured solution 
exhibits a broad absorption band at X 494 and this serves to dis- 
tinguish phenol from the cresol-s, etc. The test will detect 1 pait 
of phenol in 1,000,000 parts of solution. W. P. S. 

Proteinogenous Amines. XTV. A Microchemical Colori- 
metric Method for Estimating Tyrosine, Tyramine, and 
other Phenols. Milton T. Hanke and Karx. X. Koessler 
(.y. Bioh Chem., 1022, 50, 23r>— 270). — The colour reaction given 
by phenol, o-, and p-cresols, and p-hydroxyi)lienylacetic, p-hydr- 
oxyphenylpropionic and p-hydi*oxyphcnyI-lactic acids with sodium 
p-diazobenzene suiphonate may be used for the colorimetric estim- 
ation of these substances. The details of the method are practic- 
ally identical with those previously dc.scribed for the estimation 
of iminazolo derivatives {A., 1920, ii, 07). Tyrosine and tyramine 
give with a solution of diazobenzcnesiilphonic acid in sodium 
unrbonale a pink coloration wiiich rapidly changes to yellow. 
Addition of sodium hyilro.xidc produce's an intensification of the 
yellow' and a restoration, to a sinall extent, of the pink coloration, 
but at no stage is the intensity proportional to the eonceinration 
of the phenol, ff, however, sodium Jiydroxide and then hydroxyl- 
amine hydrochloride are added to the solution, an mten.sr bluish- 
red colour is obtained which is proportional to the amount of 
tyrosine or tyramine present. The coloration so proauced may 
consequently be employed for the estimation of small quanlitie.s 
of these two compounds. Amnmnium salts, leucine, glycine, 
hydrogen peroxide, formaldehyde, acetaldcdiyde, acetone, aceto- 
acetic acid, dextrose, and alcohols interfere with the colour. An 
explanation based on a tautomeric change of the keto-enol type 
is tentatively advanced to account for the colour changes described 
in the case of tyrosine and tyramine. E- S. 

Proteinogenous Amines. XV. A Quantitative Method 
for the Separation and Estimation of Phenols including 
Phenol, 0 -, m-, and p-Cresols, and p-Hydroxyphenylacetic, p- 
Hydroxyphenylpropionic and p-HydroxyphenylMactic Acids, 
Tyrosine, and Tyramihe. ^Illton T. Hankk and Karl K. 
Koessler {J. Biol. Cktm., 1922, 50, 271- 28S).— The method 
of separation described was de.signed to render possible the applic- 
ation of the author’s method for the e.itiination of certain phenolic 
substances {preceding abstract) to mixtures of these substances, 
ft is intended primarily for u.sc ifi bacterial metabolism studies 
on tyrosine and is not applicable t<j more complex liquids such as 
urine or blood. The liquid containing the mixture of phenols is 
acidified and distilled, wherel)y phenol and the cresols pass over. 
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>I‘ofl-aniinoplienolic acids are removed from the residual liquid 
hv extraction with ether, after which it is made alkaline wdth sodium 
carbonate and extracted with amyl alcohol. Tyramine is thus 
removed, whilst tyrosine remains in the alkaline solution. Separ- 
ation is thus effected into four fraction.s. If, as wall nonnally 
te the case in bacterial metabolism experiments, only one member 
of each fraction is present, the estimation is proceeded with after 
appropriate treatment of the various solutions. Ihe method 
fails, liowever, in those cases where more than one member of 
pnrh fraction is present since further separation is impossible. 

E. S. 

Estimation of Sugar in Small Quantities of Blood by the 
pavy-SaMi Method. Svend Hubert Reist {Schweiz, med. 
W'oeh., 51, 419 — 423; from Ckem. Zentr., 1921, iv, 1056). — O'l c.c. 
of blood is washed into a te.st-tube with 3 c.c. of alcohol. The 
mixture is shaken for half an hour, liitercd through hardened 
filter-paper, and the residue washed twice witli 2 c.c. of alcohol. 
The alcohol is then removed over a water-bath and 0*3 c.c. of Pavy’s 
boliitions and I 'S c.c. of water arc added. The liquid is heated to 
boiling and while boiling titrated with .standard (approximately 
01 %) dextrose solution. G. W. R. 

Estimation of Laevulose (Fructose) in Straw. S. H. Coij-ins 

(J. Soc, Chem. Ind., 1922, 41, 50 — 57t). — T he colouring matters 
present in this case bear a high ratio lu the .sugar and attempts 
to obtain concentrated solutions sulliciently translucent for the 
polarimeter failed. It was found in practice that a solution 
obtained by continuous extraction, of which 10 parts of liquid 
represented 1 part of straw, was us dark as could be used even 
with a 200 mm. tube and a quartz wedge saccharimeter illumin- 
ated by a 100 c.p. electric lamp. By means of hot and cold water 
circulating through the jacketed polarimeter tube, temperature.s 
(.if about 70® and 10®, constant to a fraction of a degree, could 
be obtained, and ten readings were taken in order to reduce chance 
errors to unimportance. A serious error was found to be due to 
the deflexion of the zero by temperature alterations. This was 
traced to the end glas.scs of the polarimeter tube and was over- 
come by annealing them for three hours at 300^. The least trace 
<if alkalinity must be avoided, otherwise the laevulose solutions 
become almost black at the higher temperature. Faint acidity 
i' not of so much eonseqiieriec. With straw containing 5 — 7*^'^ 
of la?vulose the error in the estimation is about U'Oo'^.b with care- 
fully annealed end gla.s.ses. The results of the investigation have 
^buwn that with straws containing much sugar three-fourths of 
the total i.s la'vulose, but when the total sugar is low in amount, 
k'vulosc is absent. G. F. Jl. 

Micro-estimation of Lactose by means of Potassium 
Permanganate. Application to Milk. G. Fontes and L. 
Thivolle {Bull. Soc. Vhim. Biol.^ 1922, 4, 23 — 42). — The author's 
method for the estimation of dextrose iii blood (A., 1921, ii, 563) 



ii. 324 


ABSTRACJTS OF OHSMIOAL PAPERS. 


can, with slight modifications, be used for the estimation of lactose 
in milk, S. 

A Simpler Method of Determining Acetyl Values. Leon 
W. Cook {J. Amer. Chem. Soc., 1922, 44, 392 — 394). A modifica- 
tion is given of Andrews formiUa (cf. A., 1921, ii, 419) for caleu]. 
ating the acetyl value of an oil from ite saponification values before 
and after acetylation. The new formula is A — (iS' *S)/(1 O'OOOVoiS)^ 
where A is the acetyl value, S the saponification value before 
acetylation, and S' the value after acetylation. Similarly, the per- 
centage of alcohol in the original sample may be calculated by the 
formula: percentage of alcohol=3/LS" — »S')/{560 0*42^) provided 

that the molecular weight, M, of the alcohol is known. W. G, 

The Estimation of Fatty Acids Based on their Volatility in 
Steam. W. Abnolo (Z. Unters. Nahr. Qenussm., 1921, 42, 345— 

372). From a large number of determinations of the Reichert- 

Meissl and Polenske values of pure fatty acids, using the Polenske 
apparatus and weights of fatty acid varying from 0*01 gram to 
0*05 gram, it appears that butyric and hexoic acids only give a 
Reichert-Meissl value; octoic and decoic acids give both Reichert- 
Meissl and Polenske values, the Rcichert-Meissl value of decoic 
acid being distinct but very small. Acids from lauric upwards 
only give Polenske values. Of the insoluble acids decoic and 
lauric are easily volatile, palmitic and stearic volatile \vith diffi- 
culty, myristic standing midway between the two groups. In the 
case of pahnitic and stearic acids, the amount that passes over 
is so small that the Polenske value is practically independent of the 
quantity of acid originally present. With myristic acid, this is only 
^e case if more than 0-00 gram is present. Lauric acid gives a 
maximum Polenske value with 0*3 gram present. In the case of 
the easily volatile acids, there is a rough proportionality between 
the Reichert-MeLssl and Polenske values and the weight of acid 
present. The later fractions of the higher acids are only very 
slowly volatile in steam, but even fractions of a milligram aic 
easily visible in the condensate. The fact that tho Polenske \alue 
of the higher fatty acids is independent of the weight, present rs 
useful in the analysis of mixtures of fatty acids. The work of 
Dons (A., 1008, ii,’'238; 1909, ii, 75) on the estimation of decoic, 
lauric, and myristic acid.s in butter by distillation of the 
acids in steam is descrilxMl. If 1 gram of mixed fatty acids le 
distilled in 100 c.c. of steam (measured as water), the partition 
coefificient of the volatile acids between distillate and condensate 
is given by ^=(^ 1 X lOOl/za^, where is the weight of 
remaining in the fla.sk and mg the weight distilling over. 1 ic 
partition of the different acids is unaffected by the other coni' 
ponents of the mixture and depends on their volatility under le 
conditions of distillation and on the proportion present m 
mixture. Dons found that if is the quantity reckoned as c.c. 
y /lO alkali hydroxide volatilising with the first 100 c.c. of ''‘j: 
Ci=xr, where r is the “ volatility ” and is equal to 0’244, ^ ’ 

0*016 for decoic, lauric, and myristic acids respectively, ana 
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equals the percentage of the respective acid in the mixture. The 
partition coefficient is given by Jf=r(l(X)Xl — r)/r. For deeoic, 
lauric, and myristic acids K has the values 138*1, 733*3, and 2640, 
respectively. The general formula for r is where 

is the weight of the acid phase and that of the condensed steam. 
From this it follows that the volatility of a fatty acid becomes 
greater with decrease in This is borne out by Arnold's experi- 
ments. If a series of distillations of a given weight of fatty acid 
is undertaken, using each time 100 c.c. of aqueous condensate, 
the. weight of a given acid distilling over at the nth distillation i.s 
given by c„— Ci(l— 

In practice, Bons’s method is applied as follows. Using 0*5 
gram of fatty acids, the Polenskc value of the sixteenth 

distillation is determined. It is considered that decoic and lauric 
acids have by this time been completely eliminated from the 
mixture, so that this value is due only to myristic and the higher 
acids. The latter have a constant figure of 0*2. Hence (^^{myristic 
ac;id)^Pi6— 0 Hence Cj(rayristic acid) — r)“, where 

rizO'0704. The percentage of myristic acid is given, by Cj/0*016. 
Using i gram of fatty acids, 700 c.c. of distillate are then collected 
and the sum of the Reichert-Meissl and Polenske values for the 
first six di.stillations, and the Polen.sko value ip^) for the seventh 
distillation obtained. The seventh distillate is free from decoic 
acid, as it no longer gives a Reiehcrt-Meis.sl value; 0*2 is 
therefore duo entirely to lauric and myristic acids, Cj for mjTistic 
acid is known, so C 7 =Cj(l— r)®. Hence the lauric acid in the 
seventh distillate is given by p. -0*2— and from this Cj (lauric) 
and the percentage of lauric acid in the mi.vtiire can be calculated. 
The percentage of decoic acid can be obtained in a similar manner 
from the results of the first six distillations. Dons's method is 
interesting from a theoretical point of view, but cannot be con- 
•ddered established as a practical method of analysing fatty acid 
iiiixture.5. H. 0.* R. 

A Micro-extraction Apparatus. Fritz Laqver {Z. physiol. 
Ckem., 1922, 118, 215 — 217). — An adaptation of an extraction 
apparatus for the detection of small quantities of lactic acid of 
the order 2—10 mg. in tissues. S. S. Z. 

Estimation of Oxalic Acid in Urine. E. Mislowitzer 
{Biochem. Z., 1921, 126, 77 — 81). — A comparison has been made 
of the old standard method of Salkowski and the new calcium 
acetate process of Ban (A., 1921, ii, 356) for the estimation of oxalic 
acid ill urine. Ban’s process was found inferior and especially so 
if more ether be used for tlie extraction of the oxalic acid and the 
extraction be carried out mechanically. H. K. 

The Relation between the Refractive Index and the Chemical 
Chai^cteristics of Oils and Fats (Glycerides). G. F. Pickering 
and G. E. CowxisHAW (J. 8oc. Ckem. hid., 1922, 41, 74— 77t).— 
^ attempt has been made to discover a quantitative relation 
e ueen the refractive index and the molecular weight, free fatty 
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acid content, and iodine value of the following oils : linseed, soja 
bean, cotton-seed, ground nut, palm-kernel, and coco-nut. The 
refractive index of each of these oils can be calculated with a hish 
degree of accuracy from the formula «."’= 1*4643 — 0*000066(5'. F" )_ 
0*0096(^.F./5.F.)4-0*000117(LF.) where S.V., A.V., and LF. are 
the saponification, acid, and iodine values respectively. The 
equation has a useful application in the commercial analysis of 
the above oils. E. H. U. 

Use of the Silver Method " in the Estimation of Acetalde- 
hyde. Its Application in the Estimation of other Aldehydes. 
A Convenient Method of Accnmnlation of Aldehyde and other 
Volatile Substances from Body Fluids. Robert Fricke (Z, 
physiol. Chem., 1922, 118, 241 — 246). — Further details regarding the 
method described by Stepp and Fricke (this vol., ii, 236). Acet- 
aldehyde can be removed from body-fluids by steam distillation 

s. s. z.' 

The Detection of Aldol in the Urine of Diabetic Patients. 

Robert Fricke {Z. physiol. Chem., 1922, 118, 218 — 223).— By 
distilling acid urine from diabetic patients small quantities of 
crotonaldeliyde have been demonstrated in the distillate ; possibly 
this is derived from the aldol present in the urine. The “ dime- 
don ” metiiod of precipitation was employed. S. S, Z. 

Micro-estimation of Total Acetone in Urine. Heinrich 
L.ax {Biochem. Z., 1921, 125, 262 — 264). — An apparatus is pictured 
and a method described, suitable for clinical use, for the estimation 
of acetone in 2 c.c. of urine in ten minutes. Twenty-five c.c. of 
water, 2 c.c. of urine, and 3 drops of 80% acetic acid are distilled 
for four minutes into a second flask containing 2 c.c. of water and 
2 drops of concentrated hydrocliloric acid. The ammonia is thus 
retained and the acetone passes on and i.s absorbed by 30 c.c. of 
water kept at 0®. Ton c.c. of *V/20-iodiuc solution are added and 
1 c.c. of 33% sodium hydroxide solution and after three minutes 
the excess of iodine after acidification is titrated with sodium 
thiosulphate. H. K. 

Estimation of Monobromocamphor. Elgar 0. Eaton (J. 
Ind. Eng. Chem., 1922, 14, 24). — A weighed quantity of about 
0*2 gram of monobromocamphor is dis,solvcd in alcohol, 50 c.c. of 
N j2 alcoholic potash solution, and 25 c.c. of 0*4% alcoholic silver 
nitrate solution are added and the mixture is boiled under a reflux 
apparatus for ninety minutes ; during the boiling, further quantities 
(25 c.c. in all) of the alcoholic silver nitrate solution are added 
through the reflux apparatus. After cooling, the mixture is diluted 
with water to 200 c.c., tlic .solution decanted into a beaker, and the 
insoluble portion washed by decantation. This dilute alcohol 
solution is boiled for five minutes with the addition of I gram of 
zinc dust, filtered, the filtrate acidified with nitric acid, and treated 
with an excess of silver nitrate solution ; the silver bromide formed , 
is collected and weighed. The weight of silver bromide found 
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multipUed ^1-23 gives the corresponding amount of monobromo- 
oimphor. Potassium bromide is formed in the first part of the 
proceas, and not silver bromide. p g 

Extraction .^_aad J Characterisation of Alkaloids W C 

GOLLBOGE JJ S African chem. Inst., 1922, 5, 5— 8) —A desciin 
tion of methods of purifying extracted alkaloids, methods of tStX 
general aJkaloidal reagents, certain colour reactions, etc Physio’ 

cLt^^°‘1[922!T3-5)‘'-The las Otto m^iH 

is recommended ; substances produced by putrefacL^^hanges a^ 
extracted together with the alkaloids do not interfere wfth the 
identification of the latter, but if desired, the alkaloidal residue 
may be purified by dissolving it in a mixture of linzenrand 
amyl alcohol shaking the solution with dilute hydrochloric aefd 
separating the acid aqueous layer, extracting this with lieht 
petroleum and theYendering the solution alkahne and IxtracS 
jt With ether, the detection of morphine the alkalm'/^ai i.«h •! ^ 
is dissolved in acetic acid, the .solutioftrea ted ^ th ^^d « 
to precipitate meoonic acid, and the morphine is cxtr^cd^ul^se 
jnently from the ammon.acal solution by means of amyl alcohoT 
? uTirT?’ original material (stomac/contLts' 

and such as strych-’ 

it^ oj^wic*^ Reagent for the Detection 

ricr^hemical work. Strychnine, cinrhorcNZphte eodlln^^^ 
S»ll quinoline, and aniline give^ characteristic 

CK-nSiir" ‘-s” n "• 

Pi° Microscope from the 

i. Leo.n-ard (.]. Amer. Vhem. Soc., V9^->^’-w''“G9-373)^"'Th‘'' 

S“,". 2“u“,s tvrsjg 

separated centrifugaUy and exain nrW 
ItoM a cover-.slip. * ^ examined under a mraosoope 
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■Patimation ol Carnoaine in Muscle Extract. Georoj 
H uNTrfCAem. J.. 1921, 15. 689-694).-Con.istent 
can be obtained in the estimation of “ ^ 
diazo-method of Koessler and Hanke (A., 1920, 67) Retails 

are aiven of the method recommended by the author for pre- 
paring the protein-free extract, togf^er with a few analytical 
result! Ox muscle is found to contain from 0-4 /o to 0^6 4 of 
carnosine. 

Pvrimidines. XCU. New Methods of Identifying the 
Pvrhnidine, Thymine. Treat B. .Iohnson and 0.skar Baudisch 
^4mer, 1921. 43, 2670~2674).-^rhe thymine mole- 

cule is completely destroyed at the ordinary temperature when 
subieeted in aqueous solution to the oxidising action of the system, 
ferrous sulphate plus sodium hy.lrogen carbonate pl'is^^ir Ihe 
products formed are pyruvic acid, acetylcarbinol, urea, and formic 
acid The urea may be identified by its xanthydrol deriv^iye and 
the formic acid by its reducing action. The acid, is h.cst 

identified by its interaction with o-mtrobei^aldehyde m 
solS to form indigotin. For the detection o acetylc„rmol 
BaSh’s specific reaction (cf. A., 1918, ii, 412) with o-arama, 
be^aldehyde is best used. Uracil and cytosine are also oxidisM 
the above reagent, but in neither case is any pyruvic ^ 
obtained and hence the detection of this acid among the pm A 
of the oxidation is sufficient proof of the presence of thymnw i| 
original material. 

Colorimetric Estimation of Uric Acid. Ifetiinati 
fi'fW to O' 5 me. cruantities by a New Method. J. I 
Morris and A. Garrard Macleod (J . Biol. CAe'”-,. 19^ 

55 ATI The phosphotungstic acid reagent used by h ohn ant 

IQIS ii 162) is replaced by an arsenotungstic acid n 
which produces a greater depth of colour^ Ui'io acid is ] 
tated frem urine or deproteinised ^ood by the additmn ^ 
chloride and sodium carbonate (cf. A., 1916, u, 4.>b). At 
ation bv centrifuging, it is dissolved in hydrochloric acid a 
colour developed in the presence of sodium cyamde by the a 
of the arsenotungstic acid reagent compared with a standarc 
formation of pre!pitates is avoided by the use of sodium i 
as the only alkali. 

A Modification of Folin's Colorimetric Method £o 

Estimation of Uric Acid. Henry J.ackson, jun , and W 

W ^SiEB {J. Biol. Chen., 1922. 50, S 9 - 101 ).-Thc est.maTl 
is made by the method of Folin and Denis (A., 1^13, u. lb-), 
a modified phosphotungstic acid reagent. The b 

carbonate is omitted, the necessary alkalinity being c 

the use of sodium cyanide. By these modifications a 
intensity of colour is obtained and the formation of precipfiat 
avoided. 





ii. 329 


General and Physical Chemistry. 


A Modified Form of Doable Slit Spectrophotometer. 

A. L. Narayan and G. Subrahmanyam {Phil. May., 1922, fvi], 43, 
662—663). — This consists essentially of an electromagnetically 
maintained pendulum carrying a double .slit, which is mounted in 
front of the collimator slit of the spectrograph. This form of 
spectrophotometim is free from the deferits of Vierordt’s type, 
giving a better method of regulating the brightness of the spectrum! 
It also possesses many of the advantages of the sector photometer 

W. E, G. 

Molecular Refraction of some Molten Salts. G. AIeyer 
and Adolf Heck (2. physihil. Chem., 1922, 100, 316 — 333; of. 
this vol., ii, 241). — The index of refraction of molten sodium nitrate! 
potassium nitrate, sodium hydroxide, and pota.ssium hydroxide ha.s 
been determined by the method of autocollimation at a series of 
temperatures between 320° and 440°.. The foiloning values of the 
refractive index are recorded : sodium nitrate, (>43'9ua )i = l-479_ 
l'75xl0-<t; .589-3^1, «=-l-499-2-l 2 X l()-«f ; .779-1 pa,’ n = 1-487- 
l-7oXlO‘*l; S4()-tpp, n = l-483 - l-;)0x 10 ; potassium nitrate 

643-V/*, n=l-.7-2.7 -3-12x 10-^/; 589-3/xp, ?) = 1-664 - 4-00 X 10^1 • 
579-lpp, n=l-.7.o6 5-7.>xl0-'f; 546-lpp, ?i = I -.738 - 3-12 x 10 0 ■ 
sodium hydroxide, 043-9pp, n.-=^ 1-467- 1-25 x lO'^l ; 5S9-3uu nJ 
1-458 - 8-75+10 *1; 585-7pp, n = 1-460— 8-7,7 x 10“*1 ; .758-9pp,’ n= 
1-471 — 1-12X lO'O ; pot.a.ssium hydroxide, 643-9u//, )! = l-453 — 
1-0x10-*/ ; 589-3pp, 1-479- I-5x 10-*/ ; 585-7u/<, )! = l-479 — 

1-33x10 /; 558-9pp, tt— ! -475 — I -.33 x 10'-*/. Tlie density of molten 
sodium hydroxide and pota.ssium hydroxide has been determined 
and the following values have been found : sotliiim hydroxide 
'340°, 1-89; 400°, 1-86; 440°, 1-84; potassium hvdnnxide, 380° T87 - 
420°, T83, and 440°, 1-81. The molecular refraetivitv calculated 
according to the formulafn* . I ) . 4/ ,'()!•*-]- 2) . d i.s in all cases in kecijiim 
with the theoretical value. In the .-a.s(- of .sodium nitrate, the 
degree of dis.sociation lia.s been ealciilat.-d from the molecular 
refraction and shown to be 04-7“;,. J F S 


iD^i Spectrum of Oxygen. ('. Ri-mie {Physic, 

ivii, 1, -u4— 2bl).--.A direct current, high vollagp arc was operated 
in a cylinder through which a stream of oxygen was pa.s.scd, and 
a group of bands photographed in the ix-gion A 22tK) — 4<H>0 A 
Although closely crowded towards the ends of the region, the 
separate lines could be observed fniin A 2980 to A 3900. The 
vibration freiiucncies arc given by an expretssion of the form 
r on hen ; for the 6rst series, n is a whole mmiber, and for the 
related series, negative fractional numher.s differing by whole 
numbers, hormulaj representing seven bands are given. 

thlEMICAL AbsTK.ACTS. 

12 


VOL. cxxii. ii. 



ii. 330 


ABSTRACTS OF CHEMICAL PAPERS. 


Structure of the Band Spectrum of Helium, W. E. Curtis 
{Proc. Roy, Soc., 1922, 101 , 38 — 64). An investigation of 

the structure of the red band near X 6400, the green band near 
X 5730, and a blue band near X 4550 in the helium spectrum. The 
principal features of the structure are shown to be accounted for 
by the quantum theory of band spectra, which are considered to 
originate in the passage of molecules between stationary states 
characterised by constant values of angular momentum, such 
passage being possibly accompanied by a change in the configuration 
of the molecule, as assumed by Schwarzschild. A brief resume of 
the theory is given. In each of the three bands a new type of 
series is found, which, although closely |•elated to the others, has 
not yet received a theoretical explanation. Certain other departures 
from the theory are also noted. It is concluded that the spectrum 
is due to an unstable helium molecule having a moment of inertia 
equal to about 1 ’8 X 10““ gram cm^. J. S. G. T. 

The Spectra of Helium, Hydrogen, and Carbon in the 
Extreme Ultra-violet. J. 0. McLennan and P. A. Petrie 
(Tmns. Roy, Soc. Cayiadu, 1021, 15 , iii, 15—25). — In identifyjjicr 
the wave-lengths obtained in vacuum grating spectra of helium, and 
possibly of liydrogen, regard must be X)aid to tlie possibility of 
certain of the recorded wave-lengths originating in carbon or 
mercury introduced into the di.scharge tube. The authors support 
the contention of Millikan {Astrophys. J., 1920, 52 , 47) that certain 
of the lines obtained by Lyman (A., 1920, ii, 207) in the Schumann 
spectrum of helium are due to carbon. In particular, the wave- 
lengths X\ 1931, 1657, and 1561 A., together with others of less 
intensity, originate in the atoms of carbon. The series of wave- 
lengths the frequencies of which are given by v =4*Y(l/2^— 1 /a*) 
exists for the spark spectrum in helium. J. S. G. T. 

The Corpuscular Spectra of the Elements. Maurice ue 
Broglie {Compt. rend., 1922, 174, 939 — 941 ; cf. A., 1921, ii, 232, 
292, 615). — The spectra of the four elements silver, tin, gold, and 
uranium are given, showing the position of the lines which appear 
on the photographic plate. To identify the origin of the rays, a 
selective screen which will absorb certain radiations more strongly 
than others may be interposed between the source of the Z-rays 
and the apparatus. Thus a screen containing the oxides of the 
rarer earths causes the almost complete disappearance of the (i- and 
y-rays of the K spectrum of tungsten. W. G. 

A New Method of Absorption Spectroscopy. Wai.ter 
Gerlach and Erich Koch {Ber., 1922, 55, [B], 095 — 697).— The 
sources of light usual in spectroscopy suffer under the drawback 
that they are either iiisufliciently intense or not so constant as is 
desirable. Tlie defect can be overcome by using as source of light 
a wire which suffers disintegration by a high-tension condenser 
discharge. A battery of Le-yden jars (capacity about 30,000 cm.) 
is connected with a spark gap of constant dimensions and the iron 
wire wKich is to be disintegrated (about 2 cm. long and 0‘031 mm. 
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diameter). The battery is slowly charged from a small machine 
until an aixi is struck across the gap, when the wire is disintegrated 
with a blinding light and the current is broken; a single discharge 
is invariably sufficient for spectroscopic purposes. The constant 
brightness of the source of light is guaranteed by the constant 
energy expended in producing it, which depends only on the 
dimensions of the spark gap and the thickness of the wire. 

The disposition of the apparatus and the methods for its 
adjustment are fully described and figured in the original. H. W. 

The Absorption Spectrum of Liquid and Gaseous Oxygen. 

\V. W. Shaver {Trans. Roy . Soc . Canada, 1921, 15, iii, 7—14). — The 
absoi'ption spectra of oxygen, liquid and gaseous, were determined 
by means of a quartz spectrograph, employing a spark between 
aiuminium electrodes under water as the light source. In the visible 
region, eight absorption band.s were observed in the case of liquid 
oxygen, and seven with gaseous oxygen. The mean wave-lengths of 
the bands in the former case were 0285, 5800, 5350, 4816, 4458, 
3828, 3631, and 3461 A. In the case of gaseous oxygen at 140 
atmospheres pressure, the hand at 4458 A. w.as absent. Ai 107 
atmospheres pressure, the bands at 6285, 5800, and 4810 A. alone 
were observed. In the ultra-violet, four broad bands, about 
30 A. wide, were observed in the case of both liquid and gaseous 
oxygen. In the former case, tlie centres of the bands were located 
at 2705, 2731, 2681, and 2031 A., and each band consisted of a 
fine set of symmetrical triplet bands. In the gaseous spectrum, 
the similar bands observed were slightly displaced towards the 
ultra-violet. It wa.s shown that the bands were not due to the 
presence of nitrogen or ozone. J. 8. G. T. 

An Absorption Band Spectrum for Water in the Region 
of Wave-lengths of Several Decimetres. Richard AVeioh- 
maxn {A7in. Fhysik, [iv], 66, 501 — 545). — A more detailed account 
jf work prcviou.sly publi.shed (thi.s vol., ii, 5). 

Studies in Catalysis. XV. Absorption Spectra of Tri- 
ethylsulphonium Bromide in Various Solvents, in the Short 
Infra-red Region. Hexky Ars-rix Taylor and Willl\m 
Ol'dmore McCullaoh Lewis (T., 1922, 121, 665 — 675). 

Absorption Spectrum of Benzene Vapour and the Funda- 
mental Magnitudes of the Benzene Molecule. \Tctor Henri 
[Compt. rend., 1922, 174, 809 — 812).^ — -The ultra-violet absorption 
spectrum of benzene vapour is composed of four series of super- 
posed bands, which obey the formuUe, 1/A==37703-4-921’4«-- 
(I59p-|-27r) -j '2(7^2- ; 1 //V~374944 9-l‘I«— (lo9p-i-2p-)+2(w2 

-f); l/A::-37613 + 92l-4rt-(l59p+2p2)q_2(m2-<^2). i.a = 37426 

T9214a - 166p-f 2(m^~ ^“), where «■ has the values 0 to 7, p the 
values 0 to 6, and q=m or q=7n ± 1 and — 1, 2 ... 10. Eight 
groups of bands corresjxind with the eight values of a. The posi- 
tions of the heads of the bands in each group corix^spond with the 
different values of p, and the values of wi give the line structure of 
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each band. The inteniiity of the bands diminishes rapidly as p 
increases. The constants 921*4 and 159 represent the number of 
vibrations of the atomic nuclei or of the groups of atoms in the 
molecule. Hence the infra-re<i absorption spectrum is given by 
1/A.=92l'4n — 159p, and this is confirmed by the results of Coblontz 
and Puccianti. The moment of inertia of the benzene molecule 
is deduced as being l*45xl0’“. From this the distance between 
the carbon atom.s is calculated as l>eing 1*85x10"* cm. and the 
diameter of the molecule as 2*fi x 10"®. Thus the benzene molecule 
is a very symmetrical edifice the movements of which obey the 
simple laws deduced for diatomic molecules, and it may be can- 
sidered as being formed of two halves, O 3 H 3 -C 3 H 3 , which vibrate 
with respect to one another. W. G. 

Ultra-violet Absorption Spectrum of Phenol in Different 
Solvents. F. W. Klixostedt {Compt. rend.y 1922, 174, 812— 
815). — A quantitative .study of the ultra-violet absorption spectrum 
of phenol in different solvents shows that the spectrum of phenol 
dissolved in pentane he.xane, which the author calls the normal 
spectrum, coinpri:ae.s two regions in the ultra-violet. In the first, 
between A=28()0 and 2400 there are three intense naiTow bands, 
and in the second, between X—2325 and the e.xtreme ultra-violet 
there are two broad bands. TlKt absorption spectrum changes 
with the nature of the solvent, and from this point of view the 
solvents may be divided into two groups. The solvents of the 
first group, .such as carbon tetrachloride, chloroform, ether, do not 
modify tlic general aspect of the absorption spectrum, only pro- 
ducing a displacement and a broadening of the bands. The 
solvents of the second group, such as methyl or ethyl alcohol or 
water, completely modify the absorption spectrum of phenol. In 
these solvents there is only a single very broad and uniform band, 
The absorption si)eeti-um of pure liquid and solid phenol occupies 
a position intermediate between the two preceding ty])cs. W. G. 

Fundamental Laws of Photochemistry. II. Influence of 
Cooling on the Absorption of Light by Dyes. P. Lasarev 
[Z. physikal. Chem., 1922, 100, 26G— 270; cf. this voL, ii, 103).— 
The absorption of light of wave-lengths X=514, 543, 559, 57fi, 595, 
617, an<l G44 by layers of eollodiou containing cyanin anil ])inacyan()l 
has been measured at ordinary temperatures and at the tem- 
perature of liquid air. In the case of cyanin, it is shown that the 
simple absorption band becomes narrower, wliilst in the case of 
pinacyanol the single baiul is resolved into tsvo absorption bandit 
at the tcini)CTaturc of liquid air. J. F. S. 

Application of Photo-electric Cells to the Measurement 
of the Light Absorption in Solutions. II. H. von Hai.uax 
and K. Sieuentopf {Z. physikal. Chem., 1922, 100, 208 — 230 : 
cf. A., 1921, ii, 145). — An arrangement for measuritig the absorption 
of light by solutions is described, which depends on the use of 
photo-electric cells and in which variations in the intensity of 
illumination of a mercury lamp arc eliminated by compensation 
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with two photo-electric cells. The cells are used only as a zero 
instrument. A rotating sector and a grey wedge are used to measure 
the weakening of the light. The greatest variation of an individual 
nicasurement of the absolute value of the extinction coefficient 
from the mean value does not exceed 0*5%. Measurements with 
the wedge permit of the identity of two objects in respect of their 
light absorption being established to 0*1% and differences can 
also be determined with the same accuracy. Measurements arc 
recorded for solutions of potassium chromate in potassium hydroxide, 
equimolecular quantitie.s of potassium chromate and copper sulphate 
in ammonia, azobenzene in alcohol, and anthracene in alcohol for 
the mercury lines 579 pp. and 254 pp. J. F. S. 

Colour and Chemical Constitution. XIII. Calculation 
of the Colour of Monocyclic Dyes. James Moib {Trans. Rot/. 
Soc. ■S'/A. Afrim, 1921, 10, 3.3—39; cf. A., 1921, ii, 475).— Dyes 
which contain only one active colour ring do not fit into the scheme 
previously described (A., 1921, ii, 6) for those containing two such 
rings, but their colours arc deducihh* by a similar factorial scheme, 
based on p-hydroxybenzyl alcohol (for which, and probably also 
for p-eie.sol, in faintly alkaline aqueous .solution, A — 290). The 
factors in parenthesi.s arc employed in conjunction with this value ; 
n’placcruent of carbinol hydrogen by phenyl (1-13.3); conversion 
of phenyl carbinol into a phthalein (l*0(i0); replacement of ring 
hydroxyl- by amino-group (1*140); replacement of araino-hydrogen 
atoms by methyl (1*035). Values arc thus predicted for certain 
compounds for whicdi measurements arc at jirescnt lacking. It 
appears that colour cannot be traced to lower terms than the 
presence of one benzene ring, with one ionisablc grouj), usually 
with another active atom, and that the physical cause of colour is 
the periodic motion of an electron round a molecule. Although 
the .sinuous orbit previously eoiK^ivcd (A., 1921, ii, 475) is now 
considered not to be very likely, the tautomeric pauses then 
assumed are a probable feature of the orbit. It is suggested that 
the eolouns of dyes containing two active colour rings {loc. cil.) 
may be based on 4 : 4'-diliydroxybenzhydrol (A.=539). The pink 
colours attributed to phenylplienolplitlialein and to its analogue 
from salicylic acid (A., 1917, ii, 349; 1919, ii, 78) were duo to 
impurity. J. K. 

Constitution and Colour. VIII. F. Kkhumann {Hdr. 
(‘him. ,le!a, 1922, 5, 1.38—193; ef. A., 1921, ii, 476).— The effect 
of salt formation on the cokmr of basics nitrogen compounds is to 
lighten if if the unsaturated eoiulition Ls destroved, and to intensify 
■t if the uiisatiirated condition persists (for example, in the cases 
of aur, amine ba.sc, azo-eomiHuinds, azoinothincs, and members of 
the quinoline, pyridine, aeridiiie, ])henazine, etc., series). If no 
change occurs in the degree of saturation (for example, ammonium, 
iiunniuin, cyelonium, and diazoiiiiim eompminds), the colour is 
also unchanged. (Similar generalisatimis ap]dy to basic snl[)hur 
and oxygen compounds, wifli the reservation tfiat knowledge (ff the 
colour changes accompanying destruction of the unsaturated con- 
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dition in these oases is at present insufficiently speciac. The 
behaviour of the group, -CHICH*, is apparently analogous to that 
of the azo-group, since intensely coloured sulphates of diphenyl, 
cyclopentadiene (Borsche and Mcnz, A., 1908, i, 147) and of un- 
saturated ketones (Kehrmann and Effront, A., 1921, i, 348) have 
been described. The effect of salt formation on the colour of 
iodonium eorapgunds is so far unknown. The above rules also 
apply to all those ciuses of salt formation from pseudo-bases (for 
example, carbinol bases) in which the nature of the change.s is 
properly understood. J- K. 

Fluorescence and Photochemistry. R. W. Wood {Phil. 
Mag., 1922, [vi], 43, 757 — 76.5).— The theory of Perrin (of. A., 1918, 
ii, 418) is tested by exposing aqueous solutions of eosin, rhodammo, 
and fluorescein to a very intense beam of sunlight. The products, 

“ photo compounds.” are usually coloured, non-fluoresceut sub- 
stances, which are bleached by further action of the light. Their 
absorption bands have a totally different form from those of the 
original substances. Khodaminc is almost non-fiuorescent at 
100°, but decomposes under the action of light as rapidly as at 
ordinary temperatures. Thi.s is contrary to Perrin’s theory. The 
relation between the rate of breakdown of cosin and the intensity 
of the light is at variance with the Bunsen-Roscoe law, whereas 
unstable non-fluorescent substances behave normally. The pro- 
portionality between the emission of fluorescenco and the intensity 
of the exciting light holds over a wide range of intensity. W. E. G. 

The Quantitative Determination of the Fluorescent Powers 
(the Spectro-fluorescometry) of Cellulose, Sugars, and other 
Substances. Samuel Judd Lewis {J. Soc. Dije.r.'! and Col, 
1922, 38, 68 — 70, 99 — 108). — -An instrument has been designed by 
which the fluorescent powers of different substance.s can be quan- 
titatively compared. It consists of a Hilgcr quartz spectrograph 
with the back of its camera modified no as to accommodate the lens 
of an auxiliary camera of the ordinary type directed towards the 
position usually occupied by the photographic plato of the spectro- 
graph. The usual spectrum falls on to the paper, fabric, or other 
substance placed in the position of the photographic plate of the 
spectrograph. The auxiliary camera is directed on to the ultra- 
violet region only, and since the lens is of glass, any light trans- 
mitted by it mu.st consist of visible light produced from the ultra- 
violet light by the fluorescent substance under examination. As a 
standard for comparison, Whatman No. 44 filter-papers w'ere used 
and quantitative comparison was obtaine<l by comparing the times 
required by the standard and the substance under examination to 
produce equal photographic effects in a given part of the spectrum. 
Great difficulties were met in obtaining suitably sensitive photo- 
graphic plates, and it is suggested that the properties of gelatin 
may vary witli the season of the year at which it i.s prepared. 
This method of invc.stigation wa.s applied to determine the fluor- 
escent properties of many different textiles and woods, of papers 
made from pure cotton, flax, hemp, esparto, and ramie, of cellulose. 
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derivatives, and of a number of carbohydrates, including several 
sugars, starch, and dextrin. The results are presented in the form 
of curves in which the fluorescence, expressed as a percentage of 
that of the arbitrary standard, is plotted against the wave-length 
of the incident light. Cellulose acetate was the most strongly 
fluorescent of the cellulose derivatives examined, the maximum 
strength being at X 2500 — 2800, where it was seven times that of 
the standard. Cellulose nitrate is almost devoid of fluorescent 
properties. The sugars examined included xylose, dextrose, 
galactose, Isevulosc, sucrose, maltose, and lactose, and indications 
were found of some relation between structure and fluorescent 
power. There is some evidence to suggest that the cellulose 
complex may contain groups more nearly related to dextrose than 
to (Z-fructose. E. H. R. 

The Spectra Structure of the Luminescence excited by 
the Hydrogen Flame. Horack L. Howes [Physical Rev., 
1921, 17, 469 — 474). — An invc.stigation, with determinations of 
wave-lengths, of the spectra of tlie luminescence of air-slaked lime, 
and of certain phosphorescent sulphides (“strontium sulphide- 
bismuth sodium sulphate,” “strontium sulphide -bismuth potass- 
ium phosphate,” and a calcium .sulphide compound containing 
both bismuth and fluorine as aeti\<i elements), when partly 
bathed in a hydrogen flame, hut at a temperat\ire below red heat. 

A. A. E. 

Scattering of Light by Dust Free Liquids. II. W. H. Martin 

and8. Lehrman {J. Physical Ckem., 1022, 26,75 — 88). — A continua- 
tion of previously published work (A., 1920, ii, 573). In the present 
paper, the relative intensity and polarisation of the light scattered 
by dust-free benzene, toluene, xylene, chlorobenzene, methyl 
alcohol, ethyl alcohol, n-pn)])yl alcohol, /sobutyl alcohol, i^oamyl 
alcohol, water, and mixture.s of carbon disulphide with ether, benz- 
ene with hexane, and liexane with cyc/ohexane liave been measured 
with an accuracy greater than that obtained in earlier work. The 
increased accuracy was made j)ossil»le by the use of cross-shaped 
containers >vith sealed in, flat, glass end plates in place of the bulbs 
used previously. Measurements of the light scattered by two- 
coraponent liquid solutions show that the relative intensity of the 
scattered light is always somewhat greater tlian that calculated 
on the assumption that the scattered light is an additive property 
for the two liquids. Liquids which |x>laruse the scattered light very 
far from completely show*, on dilution, raueh more nearly complete 
^ilarisation . IMeasuremcnIs of the ratio of the intensity of incident 
light to that of scattered light have been made for liquids. The 
results show that ether and water scatter about one-tenth as much 
light a.s do the same W’eights of these liquids in the gaseous 
state. For benzene and its homologue.s, the ratio is about one-fifth. 
Measurements of the intensity of the scattered light for various 
'\ave-Iength.s show that this value varies inversely as the fourth 
power of the wave-length. J. F. S. 
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Radiation and Chemical Action. T. W. J. Taylor {Nature, 
1921, 108, 210; cf. following abstract).— An experimental refuta- 
tionof Lewis’s explanation that the velocity of inversion of sucrose 
by dilute acid is not increased by sunlight because the activating 
rays lie in the region of 1/x, and at this wave-length water would 
absorb the radiation almost totally in the first thin layer, so that 
the bulk of the liquid would remain unaffected (cf. Lindemann, A., 

1920, ii, 743). A solution of sucrose containing hydrogen chloride 
was forced upwards in bright sunlight through extremely fine 
capillary jets; the liquid formed fine columns about 8 cm. high, 
which then broke up into clouds of small drops (about 0-015 cm. in 
diameter) the drops rising a further 40 cm. After falling during an 
average time of 0-68 second, the drops were collected. The rota- 
tion was only 0-24° less than that of an unexposed control portion 
of the solution, liven assuming that the radiation density at Ifi 
had been reduced, by absorption, inside each drop to 10” of its 
value, which is considered U) Im? unlikely, a difference in polanmcter 
readings of about would have been anticipated. A. A. 

Radiation and Chemical Action. W. C. Mt'C. Lewis (Nature, 

1921, 108, 241 ; cf. preceding abstract.). — An alternative reply to 
Lindemann’s criticism (A., 1920, ii, 743) of the radiation hypothesis 
of chemical reactions, based on the relatively small absorption 
capacity of the reactant solutes (cf. Leuis and McKeown, A., 1921, 
ii, 623). A clear di.stinction must be drawn between photochemical 
and thermal conditions, the former involving an absorption co- 
efficient term. It is argued mathematically that the photochemical 
fractional decomposition and the thermal value (about 0 01 of the 
magnitude of the former) would be inappreciably small m Taylor s 
experiments. Further, 'I’aylor carried out no determination of the 
amount of radiation absorbed by the sugar in the solution , if this 
were small, no cheinioal change in e.xcess of the thermal change 
would be anticipated. 


Dependence of Velocity of Reaction on the Concentration 
in Photochemical Processes. M. Voi-mer and K. Riuoert 
(Z. physical. Chem., 1922, 100, .-,02— .51 1).— The velocity of the 
dissociation of antliraccnc in hexane solution into a positive re.siclue 
and an electron lias been determined with the object of testing 
Luther and Weigerfs (A.. 190.5, ii, 78.5) expression for the dcix-n- 
deuce of the velocity of plioto-dccoinpositioii on the coiiceiitration. 
The e.xpres.sion lias the form v = rlC;rll — L/jll - - r ),^/, where 
C is the coiiceiitration, t the extinction coefficient, rf the thick- 
ness of the illuminated layer, J„ the intensity of the light and 
k a constant. The amount of change was measured by the satura^ 
tion current. It is sliown that the current experimentally obsen ed 
and that calculated from the. above-mentioned equation are in 
excellent agreement, thus j, roving the correctiie.ss of the ™™uia. 


Theory of Induced Reactions. Cor. Winther {Z. phjstkal- 
Chem., 1922, 100, ofifi— 571).— A theory of induced reactions i» 
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put forward which is based on the conversion of oxygen into ozone 
ill the presence of zinc oxide by. ultra-violet light and other induced 
reactions. In the case mentioned, it is assumed that the light is 
absorbed by the zinc oxide and the light energy is given out again 
ill the form of very short wave-length radiation which is photo- 
chemically absorbed by the oxygen. J. h\ 8. 

The Action of Light on Silver Bromide. Ekxst Johannes 
Hartvng (T., 1922, 121, 682—691). 

Action of Light on Uranium Salts. J, Aloy and E. Rodier 

{Bull. Soc, chim.f 1922, iv, 31, 246 — 249). — Under the influence of 
light, uranyl salts are converted into uranous salts in the presence 
nf the acid entering into the constitution of the salt and a readily 
oxiJisable substance such as alcohol. The reaction which occurs is 
as follows : 

UO2CI2 + 2HC1 + C^Hg-OH UCI4 ! CHa-CHO -f 2H2O. 

Two molecules of acid are necessary for each molecule of uranyl 
salt. In this way, the fluoride, chloride, bromide, iodide, and 
sulphate liavc been prepared, and an aqueou.s solution of the 
nitrate. If an insuffichent amount of acid i.s present, basic salts 
are obtained. If the rcatition is allowed to proceed further, a black 
precipitate of uranous hydroxide is obtained. W. G. 

Photolysis of Uranyl Oxalate and Uranyl Acetate. Emil 
Baur and A. Rebmann {Helv. Chim. .{eta, 1922, 6, 221 — 239). — If 
photolysis consists of two procc.ssc.s res]x*ctively akin to anodic 
oxidation and cuth(xlic reduction, the prc.sencc of a suitable third 
substance should affect the qtiantitative, and possibly the qualita- 
tive, results of the process. Thus, the photolysis of oxalic acid by 
uranyl salts accords with the scheme : 

+ bCO.> 1 2H* 

\ee+C:0.2H-C02H4-2H*- HCO-CO^H^f ll^O, 
uhich is supported by tlie decomposition of glyoxylic acid under 
similar conditions (A., 1919, ii, 264) : 

, 1 VI f ©0 + HC0-C0.2H =CO +C()2-f- 2H- 

\e0 + U''=UT' 

Tnthe latter reaction, no evidence could lie obtained of the formation 
of glycollic acid, or of formaldeliyde, derivt'd from its decomposition 
in the photolysis of uranyl oxalate. On the other hand, the infiu- 
en(*e.s of mercuric ehloride, pota.ssium iodide, ferrous sulphate, 
quinol, uranyl chloride, and SAKliiiin uranyl oxalate respi^ctivoly in 
iaerca.sing tlic proportion of carbon dioxide formed in compai'ison 
with carbon monoxide are explicable in acconlanee with tlie theory. 
Sodium sulphite has no effect (eoinpaiv Hatt, A., 1018, ii, 143; 
li'iimjdcr, A., 1916, ii, 0), and formic acid only gives rise to exce.'^s 
of carbon dio.xide in the later stages of the reaction, probably 
hecaust^ the formate- takes place independently of the oxalate- 
pliotolysi.s. The gas produced in the photoly.sis of uranyl acetate 
(A,, 1918, ii, 143), and considcreil to be hy^lrogcn, i.s now shown to 
nave been carbon monoxiilc originating from glyoxylic acid, fre- 
quently present as an impurity in acetic acid. Two reactions occur 
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'during the photolysis of uranyl acetate ; (1) true photocatalytip 
decomposition into methane and carbon dioxide (F&y, A., 1896, i, 
464) (2) non-catalytic oxidation of acetate-ions to ethane and 

carbon dioxide by uranyl salts, which only occurs m acetic Mid 
solution with a sufficient concentration of acetatc-ions. Ihe 
photolysis is favoured by the presence of free acetic acid but 
restricted by cliloridions and mercuric-ions to some extent, almost 
entirely by feme salts or formic acid. Such a reaction cannot be 
looked on as, for example, a imimolecular decomposition of the uranyl 
acetate complex by light. Init as an action of the activated uranyl 
complex o» surrounding molccnhis by inttwchangc of electrons. 
In other words, it is always an oxidation-reduction process, and so 
closely related to electrolysis. Probably Fay’s reaction is con- 
nected with Kolbebs electrolytic decomiiosition of acetates, acetyl 
peroxide and atomic hydrogen being the respective anodic and 
cathodic products, which then interact and form methane and 
carbon dioxide. Since the photolytic oxida.tion of acetic acid to 
ethane and carbon dioxide, and of glyoxylic acid to carbon monoxide 
and carbon dioxide, can be reproduced clectrochcmically only by 
the use of a considerable potential difference, it is concluded that 
the energy quantum absorbed by the uranyl complex must also 
have such a value as would suffice, not only for tlie production of 
oxygen, but also for the formation of pero^es Ihc formation 
of uranyl peroxide, observed by Usher and Priestley (A., 190^ ii, 
881), is recalled in this connection. 

Photolysis of Uranyl Oxalate. Emil Baur and Haggex- 
MACHER (Z. physikal. Chem., 1922, 100, 3^1).--The action of 
sunlight on aqueous solutions of uranyl sulphate and oxalic acid has 
been investigated. The products of the reaction are found to be 
formic acid, carbon dioxide, and carbon monoxide. The amount 
of formic acid formed is very small, and it is hold that it must 
remain small because it is used up as fast as it is produced m reduc- 
inv the uranid-ion to nranous-ion. The gas evolved contains a 
slight excess of carbon dioxide above that rcijuired for the simple 
Btoioheiometrie relationship CO,: CO. The formation of form.e 
acid is regarded as a cathodic reduction of carbon dioxide, thus . 
CO 2 + 2H- + e 0 = H-CO^H. J- 1 

Action of Ultra-violet Light on Gels. Edward 0- Ho^s 
inn and Walter A. Patrick {J. I’hysical Clmti., 1922, 26, 2o-^l). 
—The action of ultra-violet light from an iron arc on silica gels, 
which had been impregnated with acetone, acetic acid, and rutric 
acid, respectively, and also on celluloid, lias been investigated by a 
tensiraetric method. The gel was placed b^th bulbs of the 
tensimeter, and one was exposed to ultra-violet light wus 
other was kept in the dark and the difference in pressure 
It i.s shown that the gels give off ga.scou.s products provided W 
liquid contained in the gel is decomposed photochemically m 
gaseous products which arc not adsorbed by the gel. Thus increm 
of pre.ssure was observed in the case of gels containing acetic 
and acetone, but not in the ease of nitric acid, for the decomposi 
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products of nitric acid are strongly adsorbed by sibcio acid gel. 
The gaseous products consist of a mixture of the vapour of the 
organic liquid itself along with those gases resulting from the 
photo-chcmical decomposition of the liquid. Celluloid behaves in a 
similar manner under the influence of ultra-violet light. The 
jnochanism of the liberation of the adsorbed liquid is explained as 
follows. In the gel there are a large number of pores partly filled 
with the adsorbed substance under great negative pressure and 
therefore having a very low vapour pressure. The negative pres- 
sure in the film is caused by the surface tension acting along the 
sides of the pores and round their circumference. The force of the 
surface tension is reduced by the action of ultra-violet light owing 
to its decomposition of the liquid of the film with the formation of 
gas bubbles, which prevent the film from completely wetting the 
surface of the pores, resulting in a decrease of the negative pressure 
and subsequently an increase in the vapour pressure of the adsorbed 
substance, and consecpicnt evaporation of some of the Uquid. The 
same mechanism explains the liberation of gases by celluloid under 
the influence of ultr<a»vioIct light, only here the ease is complicated 
by the fact that light decomposes the structure of the gel itself 
(cellulose nitrate) as well as the solvent in the pores. Hence the 
reason for celluloid turning brown and becoming brittle under the 
action of light is evident. j p 

p-Ray Spectra and their Meaning. C. D. Er.r.rs {Proc. Poy. 
lDl22, [a-IJ, 101, 1 — 17). — The shortest wave-length that has 
hitherto been measured by the crystal method is 0-07 A.U., which 
is greater than tlm wave-Iength.s of y-rays emitted by many 
radioactive substances. A method ba.scd on the quantum theory 
has been developed for the lueasureinent of the wave-lengths of 
such rays, and ha.s been applied to the cases of the y-rays of radiura-fi, 
radiuni-6, and thorium-/). The method involvc.s the measurement 
of the energies of the differciit lines in tlie natural {i-ray spectrum 
of the element in que.stioii, and the energy of the corresponding 
hue in tlic excited s|X‘ctra of a substance of neighbouring atomic 
number. Ihc numerical results obtained support the view that 
arc emitted from the nucleus. The quantinu theory is 
probably applicable to the nucleus, and a part, at least, of the 
structure of the nucleus i.s expressible in term.s of stationary states 

J. S. G. T, 

Coloration and Luminescence produced by the Action of 
oecquerelRays. Stefax MEVKuanti Karl Przirram [Z. phusikal. 

— ^336).— A number of examj>les are recorded 
Hhic-li show that the coloration, brouglit about in glass, quartz, and 
'^imi ai materials by exposure to radi\iin rays, may be removed 
enircly or in part by prolonged lieating at comparativel 3 ^ low 
^ shown that thormoluinine.scence is 
_ 11 ited on heating such colomvd material at comparatively’ low 
^ piece of colourless glass which has been 
in rays and has remaiiietl unchanged for years 

^}hglit on heating at 100'^ for twenty-four hours became con- 

12 * 2 
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siderably lighter in colour, after several days at 130 — 140® it showed 
a violet tinge, and at 150 — 200° for several days it was definitely 
violet. Violet eolourod glass is more resistant. Quartz which had 
been coloured brown became colourless after several days’ heating 
at 150 — 200®. Sapphire which was originally light blue and had 
become topaz coloured by exposure to radium rays, after heating 
at 60° for a day became yellow, after a further two days at 80 — 90® 
it was pale yellow with a blue tinge, and after several days at 150— 
200® it regained its blue colour. A piece of kunzite which had 
become green in colour w'hen heated for nine hours at 00° showed 
a feeble thcrmoluminescence, which disappeared in three hours. 
By heating at 170 — 180°, thermoluraiiiescence was again shown, and 
the green colour had become much paler in half an hour. The 
same piece of material was then slowly heated at 140° without 
luminescence appearing, but at 160° weak luminescence appeared 
which became stronger as the temperature was raised to 185°, and 
after two hours' heating at 190° the luminescence failed and the 
kunzite had regained its original lilac colour. J. ¥. S. 

The Existence of the New Radioactive Element Uranium-V 
described by Piccard and Stahel. Otto IIahk {Pkysikal. Z., 
1922, 23, 146 — 150). — ^'I’he decrease in activity of a number of 
uraniura-A preparations has been dotennined to test the observa- 
tions of Piccard and Stahel (A., 1922, ii, 185). The observed activity 
was the sum of the exponentially decreasing activity of pure 
uranium-A and a constant a activity d\ic to the presence of ionium. 
No evidence of the existence of uranium- V was found. W. E. G. 

Existence of Isotopes of the Disintegration Products of 
Actinium and the Meitner Nuclear Model. Maximiltax 
Camillo Neuburcier {Z. anorg. Cham., 1921, 120, 150—158}.— 
The actinium family shows many irregularities when compared 
w'ith the radium and thorium families, which it is suggested are 
due to the existence of unknown isotopes. The production of 
isotopes by branching at radioactinium is probable since this 
element gives a-particics with two ranges. A .scheme, is given 
for the disintegration of radi«)actinivim in which the disintegration 
process, a'— a— is assumed (cf. Meitner, A., 1921, ii, 293). 

W. E. G. 

Electrochemical Behaviour of Liquid Sodium Amalgams. 
Theodore W. Kr-hards and James Bryant (’onant {J. Amr. 
Cham. Hoc., 1922, 44, 601- -611). — A number of improvement!^ 
are described in the electrolytic preparation and tlie subsequent 
manipulation of pure liquid sodium amalgam, as well as in the 
apparatus for the measurement of the K.M.F. of sodium amalgain 
concentration ceils with aqueous electrolytes. T’he E.M.f' nf 
many concentration cells of liquid sodium amalgam has been 
measured at 25°, and a few cells also at 15® and 35°. The deviations 
of these potentials from the simple concentration law were found 
to be greater in sodium amalgam than with any other mercurial 
solution hitherto investigated in detail. The heats of transference 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 341 


of sodium from one amalgam to another calculated by the Helmholtz 
equation are found to be unusually large. J. F. S. 

Solid Thallium Amalgams and the Electrode Potential 
of Pure Thallium. Theodore W. Richards and Charles 
p. Smyth (./. Amer. Chem. Soc., 1922, 44, 524 — 545). — Pure 
thallium in compact form is definitely shown to posses.s at 
20^" an electrode iDotential 2*1 millivolts higher than saturated 
thallinni amalgam. When immersed in a A^-solulion of thallous- 
ions and connected with a normal calomel electrode, the total 
potential 0*6192 is indicated at 25°. The potential of pure thallium 
is not influenced by quenching the metal, which is so soft that no 
important strain can exist in it. a*Tlialliiim is the only phase of 
the pure metal which is stable at ordinary ttnnperaturcs. Finely 
divided electrolytic thallium sponge gives a potential 0*6 millivolt 
higher than the compact fused form. The difference is probably 
due to tlie fine state of division, anti disappears on long keeping. 
The difference of potential .shown by p-thallium, if it could exist 
at ordinary temperatures, would j>i*ol)al.)ly be nearly three times 
as great. Solid thallium amalgani.s may be made having potentials 
anywhere between that of pure thallium and the 2'phasc amalgam. 
As mercury is added, the potential decreases at first, then remains 
constant, between 4% and [<)% of mercury, and later decrea.ses 
again until at about of mercury the liquid phase becomes 

permanent at 20°. Crystals of solid amalgam separated centri- 
fngally from the liquid containing more mercury showed as much 
a.s 20% of mercury, but some of this was undoubtedly adhering 
niother-Iiquor. The densities of solid thallium arnalgainsindicate an 
increase in volume of thallium on amalgamation. The correspond- 
ing curve shows a slight inflection at about of mercury. The 
hardno.ss of solid thallium amalgams inoroa.sc.s with added mercury 
until about is present, when it begins .slowly to diminish. From 
these phenomena it Ls inferred that a-thallium dissolves mercury, 
increasing in hardne.ss and volume up to about mercur 5 \ 

When more mercury is added, another solid pliase of about the 
same hardnes.s and volume, but containing more mercury, appears. 
These two phases appear to c.xist mixed together in equilibrium, 
over the range from about 5% of mercury to 10% at 20°. With 
more than about 10% of mercury the at-solid solution ceases to 
exist and the other jjhasc continues to dissolve mercury in solid 
solution until it Is saturated, with i)crhaps 15% of mercury. The 
other solid pha.se is probably a solid solution of mercury in [i-thallium, 
M'hich appears in definite crystalline form, making the amalgam 
friable after the admixtui*e of x-thalhum has been eliminated. 
p-Thallium can c.xist at ordinary temj>eraturcs only in the presence 
of much mercury, but it is always the form present in equilibrium 
Vrith the liquid amalgam. Pure thallium melts at 303*5° and has 
a transition point at 235*3°. J. F. S. 

Electromotive Behaviour of Aluminium. Robert AIvlleb 
and Franz Holzl {Z. anorg. Chan., 1921, 121, 103— 109).— The 
potential of aluminium and amalgamated aluminium has been 
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measured in solutions of aluminium chloride, potassium chloridp 
hydrochloric acid, and sodium hydroxide of various concentrations 
and in mixtures oi hydrochloric acid and aluminium chloride of 
various concentrations. The values of the potential arc found to 
he in qualitative agreement with the Nernst theory. It is shown, 
from a comparison of the potentials of pure and amalgamated 
aluminium in acid and alkaline electrolytes, to be probable that 
the activation by means of mercury and the apparent anomaly 
of the potential of j>urc aluminium is occasioned by a protecting 
layer of hydroxide. In concentrated hydrochloric acid (6'8 N), 
pure aluminium is more electropositive than the amalgam; cf. 
Dhar {ibicL, 1021, 118, 75). J. F. S. 

Acidifying Action of Hydroxy-organic Compounds on 
Boric Acid and Molybdic Acid. E. Rimbach and P. Ley 
(Z. physikai. Ckein.y 1922, 100, 393 — 407). — The authors have 
measured at 18® the hydrogen potential of solutions of boric acid, 
molybdic acid, glycollic acid, lactic acid, malic acid, citric acid, 
tartaric acid, propylene glycol, glycerol, mannitol, and dextrose 
and also mixtures of the two inorganic acids with various concen- 
trations of cacli of the organic compounds. The hydrog(?n-ion 
concentration has been calculated in each case, and the increase 
in hydrogen-ion concentration occasioned by the mixing. The 
results are represented by curves and tabulated. The increase 
in the acidity is attributed to coniplox formation in which the 
hydroxyl group is operative. In the case of boric acid, tartaric 
acid produces a much greater increase than the nionohydroxy- 
acids, whilst in the mixtures of molybdic acid the reverse is the 
case. Similar results are obtained with the non-acidic hydroxy- 
compounds. With molybdic acid, glycerol increases the acidity 
most, whilst mannitol has a smaller action than propydene glycol, 
but with boric acid, mannitol and flextro.se have the most pro- 
nounced action, w’hilst propylene glycol ha.s a greater action than 
glycerol. J. F. S. 

Thermodynamic and Electrokinetic Potential Difference 
at the Surface of Two Liquids. H. Freunulich and A. 
Gyemaxt {Z. physikai. Chem., 1922, 100, 182 — 196).--The thermo- 
dynamic potential, t, and the electrokinetic potential, of the 
liquids phenol, guaiacol, benzonitrile, and aniline against aqueous 
solutions of a number of electrolytes have been measured. The 
«-potential was measured by Beutner's method and the ^-potential 
determined from the microscopic observations on the velocity of 
kataphorcsis of the liquid drops. The two potentials are shown 
to be very largely independent of one another, a fact in keeping 
with the views of Freundlich {Kolloid Z., 1921, 28, 240). The 
negatively charged drops are generally discharged and recharged 
oppositely by the kations, particularly strongly by multivalent 
kations such as calcium and aluminium, whereas such an effect 
does not occur in connexion with the c-potential. A certain simil- 
arity of action is observed in the case of some organic ions ; the 
kations of basic dyes and the alkaloids have a positive effect on 
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both potentials, whilst the anions of organic acids have a negative 
action. Exceptions and great variations in the dimensions of the 
action are, however, to bo observed. The regularities previously 
published {loc. cit.) are confirmed. The partition relationship of 
the ions is determinative of the ^-potential, the organic liquid 
phase being more strongly positive or negative the more soluble 
the kation or anion is in the liquid. In the case of the ^-potential, 
the adsorption and valency of the kations are responsible for the 
discharge and positive recharging of the drops ; thus, for example, 
the kations of the basic dyes and the multivalent kations have a 
particularly strong action. All four liquids are negatively charged 
towards water in respect of their ^-potential, even aniline, despite 
its strongly basic character. J. F. S. 

Measurement of Overvoltage. Herman V. Tartar and 
Harmon E. Keyes {J . Amer. Ghe.m. Soc., 1922, 44, 557 — 567). — The 
conclusions of earlier investigators that overvoltage increases with 
time and current density and varies with the nature of the electrode 
surface have been confirmed. A comparison, based on the trans- 
ition point for hydrogen-zinc deposition from solutions containing 
sulphuric acid and zinc sulphate, has been made by the two methods 
used for overvoltage measurement. The data obtained show that 
the commutator method gives erroneous results ; when gas is 
being evolved at the experimental electrode, the error is large 
and varies with the speed of rotation of the commutator. The 
direct method has been found to give more consistent results and 
to be the more accurate method; the criticism that it is .subject 
to variation due to electrode spacing and .size and shape of the 
containing vessel is shown to bo invalid. The existence of an 
appreciable transfer resistance at the surface of the electrodes 
examined is doubtful. While gas is being evolved, it is evidently 
not of the magnitude which has been stated. Evidence is advanced 
which indicates that the ordinary hydrogen overvoltage tables, 
obtained by using pure acid solutions as electrolyte, do not show 
the current densitie.s necessary for the deposition from acid solutions 
of metals having a greater E.M.F. than hydrogen. J. F. S. 

Low-voltage Standard Cells. J. Oblata [Proc. Phys. Math. 

Soc. Japan, 1921, [iii], 3, 136 — -149; cf. ibid., 1921, [iii], 3, 64). — 
The properties of various cell combinations were studied in order 
to obtain a satisfactory low- voltage standard. The follo'wing two 
were the most reproducible and constant : Cd amalgam | Cdig | Pbig | Pb 
amalgam, and Cd amalgam (10%) | rdS 04 , 8 / 3 HoO | Cd amalgam 
(dilute). The E.M.F. of the former is 0’0983S at 20'^ and that 
of the latter is of the order of 0 01 volt, giving different values accord- 
ing to the concentration of the dilute amalgam. The temperature 
coefficients were determined between lo*" and 30°. The heats of 
formation of cadmium chloride, iodide, and bromide were computed 
by applying the Gibbs- Helmholz equation. They were found to 
be 94090, 49340, and 74700 cals., respectively. 

Chemical Abstracts. 
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Modifications of Kohlrausch’s Method for the Measure- 
ment of the Conductivity of Electrolytes. Marcel Abribat 
{Bxdl. Soc. chim., 1922, iv, 31, 241— 245).— The ordinary telephone 
receiver used for determining the zero point on the Wheatstone 
bridge is replaced by a galvanometer. Tn order to permit of this 
the current passing througli the galvanometer is converted from 
alternating to direct by means of a thermionic valve. The arrange- 
ment of the apparatus is sketched. To make the readings still 
more exact, an amplifier may be used. W. G. 

Questions Relating to the Constitution and Function of 
Electrolytes. W. Madeluiso {Annalen, 1922, 427, 35-109). - 
A theoretical enquiry into the constitutional causes which deter- 
mine the formation and stability of electrically charged atomic 
aggregates (ion.s) in crystals and in solution. The form of the paper 
does not admit of satisfactory abstraction, and the original should 
be consulted in order to obtain a just appreciation of the compre- 
hensive character of the authors views. 

Hantzsch’s theory of «/r-isomerism is discussed and extended. 
The cyanogen compounds described in the preceding paper (cf, 
this vol., i, 438) are i/r-acids in their non-ionisable forms, and 
true acids in the forms corresponding with their salts: disodium 
cyanamide is Na‘NX'tN*Na, sodium dieyanamide is Na*NX'!N*CN, 
and sodium cyanoform is Na*NICX'’((lN) 2 . Corresponding with 
i//-acids and bases, a class of i//-salts can be recognised as falling 
within the same view of i/^-isoincrism. Aluminium and stannic 
chlorides arc not ionised as such ; they are therefore i/z-salts. In 
general, the univalent and some bivalent metals tend to form 
salts, whilst most of the ter- and quadri-valcmt metals form \//-salts. 
The sodium compound of acetyl acetone is an electrolyte and non- 
volatile, like sodium chloride, whilst the aluminium derivative is a 
non-electrolyte and is volatile, like aluminium chloride ; both the 
sodium compounds are salts, and both the aluminium compounds 
i/'-salts. In order to form ions, the ter- and quadri-valcnt metals 
have to combine with other ions or molecules to form centrically 
orientated complexes : [Fe(HoO) J*'*, [Fe(CN)e]"', [Cr(NHo)fi]'", 
[SnClJ”. 

Ionisation therefore is largely a matter of the formation of 
centrically orientated conipl<*xes. In acids, it is assisted by the 
accumulation of a number of electro-negative peripheral groups 
around the nuclear atom.s, for example, lFe(CN)g]"' and [SnCl^]". 
In bases, the accumulation of hydrogen atoms either as such, as 
amino- or hydroxyl-group.s, or as water or ammonia molecules, 
has a similar effect; ef. [XH 4 ]', [GrfNHglgl"*, etc. Even 

carbon may become the central atom of an ion if sufficiently loaded 
with electrically powerful groups; the ion of guanidine is repre- 
sented by the formula [CfXHgX-j]*, which expresses its strongly 
basic character much better than the ciustomary formula based 
on the integral valencies of the organic chemist. -Butyl iodide, 
(OHglgCI, is better termed triraethylcarbonium iodide, as it is 
ionised in solution in liquid sulphur dioxide, a remarkable instance 
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of the tendency of a large accumulation of hydrogen atoms to 
4.^ tn/r^u \ V rrvMtr \ t i 


promote ion-formation; the ions [C(CHg) 3 ]', [ClNHg)^]’, and 
[CO 3 ]'' Sire strictly analogous. 

Apparently simple ions, H*, OH', NOg' are subject to the same 
la\^s regarding the tendency to centric oriemiation and the influence 
of the peripheral groups. Hydrogen- and hydroxyl-ions are 
invariably combined with at least one molecule of water : [OHy]*, 
[H( 0 H) 2 ]', and often with more. By assuming a further degree 
of hvdration, chains may be produced which are strongly reminiscent 

“ H H 

nf the structure of the crystalline compound : 1 1 

H— O— H-0— H— ' 

The electrical intiuenco of peripheral groups is often felt, not 
only in the circumjacent atoms, hut also in more remote parts of 
the molecule. Thi.s phenomenon is termed induction ; it is fully 
discussed' and illustrated hy many examples in the original paper, 

C. K. I. 


(Theory of Strong Electrolytes.] Svantk Arrhexivs 
(2, physikal. Chem., 1922, 100, 9 — 35). — A theoretical paper in 
which the author discu-sse.s the theory of strong electrolytes as put 
forward hy Gho.sh (T., 1918, 117, 449, C27, 707; 1920, 117, 823, 
1390; thi.s vol., ii, 125). The various calculations made by Ghosh 
in connexion ■with the dissociation of strong electrolytes and the 
more comiilete calculations of Partington (A., 1020, ii, lol) are 
considered, and in connexion with those of the former author it is 
shown that they arc not always consistent, nor have tliey always 
the deep .significance which Ghosh places on them. For example, 
in a comparison of the Arrhenius formula, ) = ! + («,— l)a, with 
Ghosh’s formula, t=n{l + J log,, x), calculations are put forward by 
Ghosh which indicate the superiority of the second formula. The 
firesent author points out that in obtaining values from the second 
formula values which had been corrected for viscosity are used in 
the case of salts of the potassium chloride type, but not for those 
of the calcium chloride type, whilst with the former formula no 
correction was applied anywhere. The author concludes that 
could the Ghosh hypotiie.sis he applied it wtjuld he a distinct advance 
on the previons hypf)theseR, luit, unfortunately, it cannot be applied 
without great modifications. J. F. S. 


The Curves of Non-aqueous Solutions of Binary 
Electrolytes. P. \V.4i.df.n (Z. physikal. Clum., 1922, 100, 512 — 
531). — A theoretical paper in which the influence of the viscosity, 
dielectric constant, and mobility on the form of the X-J' curves i.s 
di.scusscd. J. F. S. 


Dissociation and Hydrolysis Equilibria in Solutions of 
Salts of Carbonic and Boric Acids. Heinrich JIenzel (Z. 
physikal. Chem., 1922, 100, 276—317).— From eleclronu'lric moasure- 
pients of mixtures of sodium carbonate and hydrogen carbonate 
•n various concentration.s at 18®, the second dissociation constant 
of carbonic acid lias been determined and the value A' 2 = 6 ' 2 x 10 '^^ 
found, which agrees well with the value found by Auerbach and 
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Pick {Arbt. Kaia. Geaundh.^ 1911, 38, 2). The hydrolysis of sodium 
carbonate has been calculated from the results, and the following 
values are recorded : 0*2Jlf, 1*12%, 0‘lJf, 1*76%, 0*05ilf, 30°/ 
0-023/, 5-5%, 0-013/, 8-3%, and O'OOSi/, 10*65%. The dissociation 
constant for boric acid has been determined at 18® by E.M.F. 
measurements of solutions of borax and sodium metaborate, and 
the value Kb=5''7 obUi ined. This value is much smaller 

than that recorded by Walker (T., 1900, 77, 17), but is in keeping 
with the values i-ecorded by Lundberg and Lunden at other tern- 
peratures. Concentrated solutions of borax and metaborate show 
in consequence of the for«uation of polyboratc ions, a somewhat 
stronger alkalinity than would be expected from the dissociation 
and hydrolysis. The degree of hydrolysis of sodium metaborate 
has been determined, and the following values have been obtained • 
0*43/, 0-50%; 0*23/, 0*57%; 0*13/, 0-76%; 0*043/» P22°;; 
0-023/, 1*7%, and 0*013/, 2-3%. The equilibrium sodium carbonate 
4- borax metaborate -h bicarbonate has been experimentally ex- 
amined in dilute solutions, and also in two cases for concentrated 
solutions v'herc tlie polyboratc formation was taken into account 

J. F. s. 

Calculation of the Second Dissociation Coztstant of Dibasic 
Acids from the Hydrogen-ion Concentration. Marcel 
Duboux (./. Chm. physique, 1021, 19, 179 — 187). — Tw’o methods 
arc given for calculating the second degree of dissociation of dibasic 
acids, which arc applicable to .solutions containing 0*01 — 0-005 
gram-mol. per litre. At these concentrations, the determination 
of the hydrogen-ion concentration presents no difficulties. It ia 
shown that Noyes's formula can be rigorously applied only to 
solutions Ie.ss concentrated than 0-001 gram-mol. /litre. Making 
use of known hydrogen-ion concentrations, the following values 
have been calculated: tartaric acid, A''2==32x lO'^ at 25®, 
28-4x10*® at 76®; malic acid, A'2~4-lxl0“® at 100®; succinic 
acid, ^2—2-5x10“® at 25®, and A' 2 =^ 100®. J. F. S. 

Behaviour of the Photo-haloids in a Direct Electric Current. 

C. Tubaxdt and Gerhard Eschexhagex [Z. physikal. Chm., 
1922, 100, 489 — 501). — The effect of passing a direct electric 
current through photo-haloids has been investigated. It is shown 
that both the synthetic photo-haloids and those which have been 
formed by the action of light arc simple electrolytic conductors; 
the presence of colloidal metals, whether adsorbed or mechanically 
mixed, does not affect the character of the electrical conductivity. 
Metallic silver may be separated eleetrolytically from strongly 
illuminated dry silver chloride, and also from synthetic photo- 
chlorides and bromides, but not from photo-iodides even when 
these are mixed with large quantities of colloidal silver. The 
colloidal silver in synthetic photo-haloids and also that in illuinmated 
silver haloids is unaffected by a direct current, but the silver-ions, 
as in the case of pure silver haloids, wander uninfluenced by the 
silver particles toward the electrode ; a displacement of the silver 
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particles is not observed even when the eurrent is allowed to flow 
for prolonged periods. J, F. S. 

Cathodic Deposits from Mixed Solutions of Two Simple 
Metallic Salts. Waltiier Hildebrandt Creutzfeldt {Z. 
anorg- Chem., 1921, 121, 25 — 52). — Mixtures of salt.s of the follow- 
ing pairs of metals, copper-cadmium, copper-load, copper-iron, 
filver-copper, silvcr-cadiniura, and silver-zinc, have been electro- 
lysed by various currents and voltages and binary, fine-grained, 
crystalline deposits obtained. It is .shown that the composition 
nf the deposit changes continuously with the current density and 
the composition of the mixture. By changing these factors, a 
series of mixed crystals may be deposited which varies from one 
pure constituent to the other constituent. Measurements of the 
iSJI.f - of the dejMsit show that they arc readily oxidi.scd, and 
when placed in water tliey lose the more electropositive constituent 
in a few hours. In order that a deposit of a given concentration 
should be obtained, it is nece.ssary that the current density should 
be increa.sed with increasing metal concentration in the solution. 
.4 more vigorous agitation of the solution acts in the same sense 
as an increased current density, whilst an increased temperature 
acts in the opposite sense. The dependence of the E.M.F. of 
the deposit on the composition is considered in connexion with 
Tatnmann's theory. The partilion of both atom tyfoes in the 
electrolytic deposit is not the normal one observed in mixed crystals 
from molten mixtures, but a completely unordered one. The 
probability for the unprotected atoms of the electropositive metal 
is given by . q+p^* . 9*4 p^^’’ .q+ . . ., in which p is the 

molecular fraction of the less electropositive metal, q that of the 
electropositive metal, and s — 1 the number of atoms of the less 
electropositive metal necessary to protect one atom of the more 
'lectropositive metal from the action of reagents. The fraction 
< of the unprotected atoms of the more electropositive metal is 
jiveti by the equation ^=( 9 — The E.M.F. is as.sumed to 
ce proportional to the number of unprotected atoms. It is shown 
hat the potential-composition curve is determined by a whole 
number Four copper atoms are nece.ssary to protect a .single 
:^admium or lead atom, seven .silver atoms are required for a single 
copper atom, and twenty-two copjner atoms are necessary to protect 
a single iron atom. J. F. S. 

Determination of the Specific Heat of Solid Substances 
by the Adiabatic Hlectrical Method. Ernst Cohen and 
k. L. Th. Moesveld (Z. phqsikal. Chem., 1922, 100 , 151—158).— 
The .specific heat of cadmium sulphate has been determined by an 
adiabatic electrical method pix’viou.sly described (this voh, ii, iofi). 
The calorimeter liquid used was hromoform (specific heat 0T241) 
determinations, using 823 and G76'.5 grams respectively of 
tdbO^g/SHjO, were carried out. The value 0 200 between 17° 
and 21 ° was obtained, which agrees well with 0'2008 found by 
U>hen, Kruisheer, and Moesveld (A., 1921, ii, 156). It is shown 
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that the values found by Holsboer (0'2225) (A., 1901, ii, 226) and 
bv Seibert Hulett, and Taylor (A., 1917, ii, 231) are untrustworthy. 

j. r, s. 


Determination of the Higher Point of Inversion of the 
Snecific Heat of the Saturated Vapour of Benzene. G. Bkuhat 
and A Dblayc.ue (Com.pl. rend., 1922, 174, 937 939). Using 
a Gailletet apparatus with the tube jaeketed with glycerol eloctiic- 
ally heated, the authors have determined the two points of inversion 
of the specific heat of the saturated vapour of benzene. The values 
obtained arc 122" and 258° respectively. From a theoretical 
study of the specific heat of the s.aturated vapour of benzene, using 
the characteristic equation for benzene, they obtain the values 
121" and 254". G. 


Specific Heats. II. M. Padoa (Oazxella. 1922, 52, i, 23- 
29; cf. this voh, ii, 27). — The views expressed in the former paper 
fead to the conclusion that the low specific heats of elements 
deviating markedly from Dulong and Petits law arc due to the 
high number of valencies used by the atoms to ensure the stability 
of the crystalline edifice and to the exceptional energy of the, 
corresponding linkings. Thus, if it were possible to separate 
the atoms of the abnormal clement to such an extent that, although 
participating in the formation of the crystalline network, such 
atoms were no longer able to exert mutually disturbing actions, 
their specific heats should increase to the values exhibited by the 
other elements. Such a condition should bo attained in solid 
solutions of an element of abnormal specific heat in exces,s of 
another of normal specific heat. Experimental confirrnation of 
these views is furnished by measurements of the specific heats 
of silicon-iron and sulphur-selenium mixtures. In the former 
case, the atomic heat of silicon is 4-74 — 4*83 in alloys containing 

95 oO^o of silicon, whilst the values for .33 ’6 (FeSi), 14 and 10% 

of silicon are, respectively, 5'27, 6'04, and 6-42. Heating of the. 
10° silicon mixture at above lOtlO", followed by rapid cooling, 
fails to alter the sp«,-iHc heat. In sulphur-selenium mixtures 
containing 4, 9, 28-77, 90-3.3 (rliombic), and 90-35 (monocliiiic)”,, 
of sulphur, the values of the atomic heat of .sulphur are respectively 
7 03, 6 00, 5-87, o oO, and 5-78. T. H. i. 


Method of Formation of the Atoms in Carbon Compounds. 

Hax.s Beutler (Z. anorg. Ckem., 1921, 121, 67). — In a previous 
paiier (this voh, ii, 259) it was shown that the lattice energy ol 
carbon compounds alternated from member to member. lni» 
fact was deduced from the behaviour of the melting point and 
the heat of combustion of the horaologues of aliphatic series. It is 
now pointed out that the recent work of Becker and Janke (tins 
vol. ii 128) experimentally confirms the author’s hypothesis, since 
this’ work sliows that the even members of the monocarboxyuc 
aliphatic acids crystallise in the hexagonal and the odd mem W 
in the tetragonal system. 
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IVloment of Inertia and Structure of the Carbon Dioxide 

j^olecule. A. Eucken (Z. physikal. Chem., 1922, 100, 159 — 

A theoretical paper in which the moment of inertia of the 

cai'hon dioxide molecule and its structure arc considered. It is 
shown to he probable that in the molecule of carbon dioxide the 
carbon atom is situated practically on the line which* joins the 
two oxygen atoms and performs small elastic circular vibrations 
round these atoms. The moment of inertia vertical to the line 
ioining fhe oxygen atoms has the value 50 X 10"^*^ cm^. gram, and 
the mutual distance of the oxygen atoms 2*0 X 10' ® cm. Carbon 
dioxide and iDresumably sulphur dioxide are to be treated thermally 
as diatomic gase^; on this basis the chemical constant i for carbon 
dioxide has the value 0*30, an<l the molecular heat at high tem- 
peratures, in consequence of the linear vibration of the oxygen 
atoms and the circular vihnitions of the carbon atom, approaches 
the limiting value CV»-5/2/? l-4/2/i4 »3/2/?. J. F. S. 

Some Relationships between the Critical Temperature 
and the Melting and Boiling Points. Mavktce Prijd’hoime 

[J. Chm. physique, 1921, 19, 188— 180).--The following two 
relationships arc found to hold for the critical temperature {Tc), 
the freezing point {TA, and the boiling point (Tj) of members of 
the zero group: y'i)/7;(7'c— T;)==l-ff, where c is a 

fraction having a mean value 0*05, and where 

s' has very nearly the same value as «. These formulae hold for 
other substances and have been confirmed in sixty different cases. 

J. F. S. 

Factors Determining the Hygroscopic Properties of Soluble 
Substances. I. Vapour Pressures of Saturated Solutions. 

Graha.m Edgar and W. 0. Swan {J. Amer. Chem. Hoc., 1922, 44, 
570 — 577), — The vapour prcs.surc.s of saturated aqueous solutions of 
potassium chloride, potassium nitrate, ammonium chloride, ammon- 
ium sulphate, ammonium nitrate, ammonium dihydrogen ortho- 
phosphate, sodium nitrate, carbamide, and a mixture of ammonium 
diloride and puta.ssium nitrate have been measured at temperatures 
between 20® and 30®. The relationship of the vapour pressui'es 
of saturated aqueous solutions to the hygroseojiic [)roperties of 
suliibie substances is discussed, 'rhe theory relating the vapour 
pressure of a saturated solution to the temperature and solubility 
i.s considered, and on the basis of the (lausius-(’la})eyron equation 
and van't Hoff's equation the expression log^P^ — Iog,.P 2 = — 

(?i/-ff(l/Tj— l/Tg) i.s deduced. Thi.s equation gives calculated 
vapour pressures which arc in good agreeiuent with thost‘ found. 

J. F. 8. 

The 25®-Isotherms of the Systems Magnesium Nitrate- 
Sodium Nitrate-Water and Magnesium Sulphate-Magnesixma 
Nitrate-Water. Douglas Norman Jackman and Agnes 
Browne (T., 1922, 121, C94— 697). 
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Heat of Formation of Compounds of Metallic Magnesium 
with Metallic Zinc, Cadmium, Aluminium, and Calcium. 

Wilhelm Biltz and Georg Hohorst (Z. anorg. Chem., 1921, 121 
1 — 21). — The heat of formation of the intermetallic compounds 
of magnesium with zinc, cadmium, aluminium, and calcium has 
been calciilated from a series of determinations of the heat of 
.solution of the individual metals and the compounds in hydro- 
chloric acid of various concentrations. The metals were used in 
the form of fhie powders or thin foil, and the solution was hastened 
by the use of small quantities (about 8 mg.) of a platinum catalyst. 
The following values of the molecular heat of solution in HCl.SHjO 
at 18'* are recorded: magnesium, 113*1 Gal.; zinc, 33*55 Cal; 
aluminium, 125*1 Cal.; calcium, 130*1 Cal.; cadmium, 19*77 Cal 
MgZm, 167*6 Cal.; MgCd, 123*7 Cal.; Mg 4 Al 3 , 779 Cal.; and 
MgjCaj, 800 Cal. The difference between tlie sum of the heats 
of solution of the constituent metals and that of the compounds 
gives the heat of formation of the compounds from the solid metals 
thus: Mg+2Zu=MgZn2+12*6 Cal.; Mg-f Cd=MgCd+9*2 Cal; 
4Mg+3.il=-Mg4Al3+49 Cal.; and 4Mg+3Ca=Mg4Ca3-f43 Cal 
The densities of the compounds and that of calcium have been 
determined and the following values of d^' obtained, MgZnj, 5*126; 
MgCd, 5*383; Mg^Al,, 2*151; Mg 4 Ca 3 , 1*701; Ca, 1*542. The 
molecular volumes are calculated and compared -with the sum of 
the atomic volumes, and it is shown that in all cases the compound 
is formed with a contraction in volume. J. F. S. 

Heat of Reaction of Oxygen with Haemoglobin. Edwaeu 
P. Adolph and L.ttvRENOE J. Henderson {J. Biol. Chan., 1922, 
50, 463 — 490). — Estimations of the heats of reaction of oxygen 
and carbon mono.xidc with htemoglobin at 22“ gave average values 
of 6,950 and 14,700 cal., respectively. The individual values, 
however, showed large variations, the e.xtrcme values for oxygen 
being 1,500 and 10,900 cal. and those for carbon monoxide 8,300 
and 25,200 cal., although tho same apparatus gave consistent 
results w'hen used for inorganic reactions. The authors conclude 
from their own results and from those of others that K and Q for 
oxyhsemoglobin are not related by -the van’t Hoff isochore, and 
discuss various factors which may account for this. E. S. 

Adhesion Forces in Solutions. II. Adhesion Series. 
Nikolai Schilov, Nad. Bulygina, Nik. Zeeevtinov, Lidie 
Lepin, Olga Mich.ajlova, Mich. Dubinin, Serg. Wosnessenski, 
Agness Ivanitzkaja, Lidie Orlova, and Joh. Saslavsky (Z. 
physiM. Chem., 1922, 100, 425-^62; cf. A., 1920, ii, 691).— In 
an earlier paper {loc. cit.) it was shown that the adsorption of a 
series of salts of the same anion by charcoal increases with increas- 
ing valency of the kation; such a series is termed " convalent. 
A series of acids under the same treatment gave decreased adsorp- 
tion with increasing valency of the anion; such a series is termed 
“ antivalent.” A series where the univalent ions come at one 
end, the bivalent at the other, and the tervalent between or irregu- 



OfiNEBAL AND PHYSICAL CHBMISTEY. il, 351 

larly among the nni- and bi-valent ions is termed a mixed series. 
A number of adsorption experiments have been carried out on 
the adsorption of electrolytes by alumina, ferric oxide, manganese 
dioxide, peat, wool, and finely divided metals. The results show 
in the case of alumina that the adsorption scries for acids and for 
copper salts are both convalcnt, with ferric oxide and acids the 
adsorption series is also con valent ; manganese dioxide, acids, and 
copper salts all give convalent series. Peat gives an antivalent 
adsorption series with acids. In the case of finely divided metals, 
the adsorption of copper salt^s by tung.sten and antimony is anti- 
valent but by nickel salts convalent. The work with finely-divided 
metals was rendered difficult owing to chemical action occurring 
between the two phases ; it i.s shown that an adsorption always 
precedes a chemical action. Thus iron powder W'as kept in con- 
tact with silver nitrate and it was found that for one hundred 
and fifty minutes silver was removed from solution to the extent 
of 3 — 8% without iron pjussing into solution, but once the chemical 
action commenced it proceeded very rapidly to completion. The 
adsorption of a series of chlorides by wool is convalent. Coagul- 
ation scries have been investigated for the action of electrolytes 
on mastic sola, colloidal ferric hydroxide, arsenic sulphide, antimony 
sulphide, manganese dioxide, and for suspensions of charcoal in 
alkalis, and in tannic acid, and iron oxide in N /50-liydrochloric 
acid. The coagulation series of mastic sols is antivalent for acids 
and for copper salts, but for sulphates it is convalent, although the 
hydrogen-ion falls among the multivalent ions. The nitrates and 
chlorides both formed mixed series. With positively charged 
ferric hydroxide sols, the anion series is convalent, in the case of 
the acids, copper salts, and potassium salts, whilst the kations 
all formed mixed series. Arsenic sulphide and antimony sulphide 
both give an antivalent series for the anions and a convalent series 
for the kations, whilst manganese dioxide gives an antivalent 
series for anions and a mixed series for kations. The electrode 
potential of metals in acids has been divided into similar .series, 
and from the measurements of O.stwald {ibid., 1887, i, 583) it is 
.shown that zinc, cadmium, tin, lead, iron, and antimony give 
convalent series, mercury and copper antivalent series, and silver 
pd bismuth mixed series. From the work of other investigators 
it is shown that the influence of anions on the solubility, com- 
pressibility of solutions, and the abnormal elevation of the boiling 
point is convalent, whilst the influence of anions in acid solution 
on the rate of hydrolysis of esters is antivalent, but in alkaline 
solution convalent, A calculation of the molecular contraction 
in the formation of solid chlorides and sulphates gives rise in both 
cases to convalent series. The experimental results are discussed, 
find it is shown that the serie^^ is due to the proccs.ses being con- 
trolled by molecular forces rather than by ionic forces. Such 
molecular forces are termed “ cohesion forces where similar 
molecules are concerned, and “ adhesion forces ” where dissimilar 
molecules participate. J. F. S. 
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Validity of the Laws of the Internal Friction of Liquids. 

W. Herz (Z. anorg. Chem.y 1921, 121, 95 — 98). — A theoretical 
paper in which the author examines the formulae put forward 
by Bingham and Harrison (A., 1918, ii, 382) and Batschinski (A, 
1913, ii, 928) to represent the fluidity of the benzene haloids! 
Extrapolating to the absolute zero le^s to negative values for 
the fluidity, and from this the author concludes that the fluidity 
is not a strict linear function of either the temperature or the 
specific volume. J. F. S. 

The Viscosities of some Hydrocarbons. G. Chavanne and 
(Mlle) H. van Risseghem {Bull. Soc. chim. Belg., 1922, 31, 87— 
94; cf. Bartoli and Stracciati, A., 1886, 215; also Thorpe and 
Rodger, T., 1897, 360). — Viscosity measurements of some hydro- 
carbons lead to the following conclusions : Viscosity increases 
directly with the number of side chains, for example, 2 : 2 : ,V. 3- 
tetraniethyll)iitane is a solid ; higli viscosity is thus conditioned 
by the presence of tertiary butyl groups, which also determine 
high melting and low boiling points. Cyclic compo\inds have 
greater viscosity than the corresponding aliphatic compounds, but 
in this case the icitroduction of a methyl group diminishes viscosity; 
this is also the ease with polymcthylcncs, the viscosities of which 
are considerably greater than those of the corre.sponding aromatic 
substances. H. J. E. 

Thermal Evolution of Gases Absorbed by Charcoals and 
Carbonised Lignites. Stuart MgLean {Tranji. Roy. Soc, 
Ca7iada, 1921, 15, iii, 73 — 84). — An investigation of the heat 
developed when air, o.xygcn, nitrogen, or carbon dioxide is absorbed 
by w'ood or cocoanut charcoal, or lignite carboiused at various 
temperatures between 350® and 550®. Oxygen develops the 
greatest amount of heat per unit volume of gas adsorbed. During 
the adsorption, both carbon dioxide and carbon monoxide are 
formed. The greatest evolution of lieat per unit mass of adsorbent 
occurs with carbon dioxide. The thermal effect for air is much 
smaller than for oxygen, and less carbon dioxide and carbon 
monoxide are produced. In the case of oxygen adsorption, the 
amount of gas adsorbed diminishe.s until a constant value is attained 
on repeating the experiment. T'he same holds for the heat developed 
per unit mas.s of adsorbent. The heat developed by the ad.sorption 
of carbon dioxide is not accounted for by the latent heat of evapor- 
ation. The coarse kinds of charcoal adsorb more oxygen and 
form carbon dioxide more readily than other kinds. J. S. G. T, 

Influence of the Hydrogen-ion Concentration on the Per- 
meability of Dead Membranes, on Adsorption by Protein 
Sols, and on the Metabolism of Cells and Tissues. Albrecht 
Bethe {Biockem. 1922, 127, 18 — 33). — The diffusion of acid 
dyes through parchment is accelerated in acid solution and depressed 
in alkaline solution, whilst the reverse is true for basic dyes, h 
the dyes are allowed to diffuse into a jmitein solution, for instance, 
milk, gelatin, or serum, there is preferential distribution of the 
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Temperatiire Dependence of the Solubility, the Activity, 
and Osmotic Coefficients of Salts. J. N. Bronsted [Z. 
phmikal. Chsm., 1922, 100, 139— 150).— Forraul® are developed 
to represent the dependence of the activity and osmotic cof^cients 
on the temperature. These have the form Slog,//8r— ac/ET^ and 
S-j!>/dT=ac/2iJ2'2, in which / is the activity coefficient and ^ the 
osmotic coefficient, c the concentration, and a=SPi/Sc. In the 
case of potassium chloride in O-l^-potassium chlondc the value 
Slomf/ST is calculated to 0-000092 and S(^/ST=0-000046. Further 
formula are developed for the dependence on temperature of the 
solubility of sparingly soluble salts iu pure water and m salt 
solutions These formulic have been verified by means of solubility 
determinations of p-cobalt croceonitrate in water, iV/lO-sodium 
nitrate, and potassium nitrate at various temperatures. J. 1'. S. 

Physical Chemistry of Lipoids. Diffusion of Methylene- 
blue through Organic Solvents. S. Loewe {BiocUm. Z., 
190-7 127 -031—240; cf. A., 1912, ii, 741, 742).— The author has 
examined qualitatively the distribution and diffusion of methylene- 
blue from a gelatin gel iu one limb of an inverted Y-shaped apparatus 
through a supernatant organic solvent (carbon tetrachloride, 
benzene toluene, ether), containing in solution one of a great 
variety of substances belonging to the groups of plant resins, 
wool-fat and its products, and varioits lipoids, into a gelatin gel 
in the other limb. With a few exceptions, the amount of metliylene- 
blue taken up from the gelatin gel by the, organic solvent and its 
dissolveil substance and by the pure gelatin gel is small. H. K. 

Electrical Charges of Colloidal Particles and Anomalous 
Osmosis J.tCQuIs lAiEB (J. Gen. P/iy-sio!., 1922, 4, 463^86).- 
In a system consisting of water and salt solution separated by a 
collodion- gelatin membrane, the whole being on the acid side 
of the i.soelectric point of the membrane, the transport curve of 
water to salt solution .shows a rise up to a concentration of the 
salt of M^Z-2, then a fall up to a concentration of Uji, and sub- 
sequently 'a contimious rise. The preliminary rise is the greater 
the greater the valency of the kation. On the alkaline side of the 
isoelectric point, curves of a similar nature arc obtained, but m 
this case it is the valency of the anion which influences the pre- 
liminary rise. , . ,,, 

The fluctuations in those curves (' anomalous osmosis ) are 
explained as due to the effect of the salts on the potential difference 
across the membrane and on the potential difference between the 
solution in the pores of the membrane and the membrane itself. 

Both these effects should disappear when the whole system is 
at the isoelectric point of the membrane ; and it is, in fact, found 
under these conditions, that solution-s of salts composed of uni- ana 
bi-valent ions behave like . sucrose -solutions. Salts containing 
ter- or quadri- valent kations or quadrivalent anions still behaic 
anomalously, probably owing to the fact that the isoelectric gelat n 
forms loose compounds with the multivalent ions, thus setting p 
a pptential difference between itself and the solution. C. 
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An Optical Method for the Determination of the Reciprocal 
Solubility of Slightly Miscible Liquids. C. CniiNEVEAU 
{Comp^- T67id., 1922, 174, 815 — 817). — The process employed 
consists in using the method of autocollimation, whilst making it 
differential. The refractive indices of the liquid considered as 
the solvent and of the solution are measured in a specially con- 
structed prism divided into two cells. A formula is given by means 
of which, from the readings taken, it is possible to calculate the 
solubility of the one liquid in the other. The results obtained are 
in very close agreement with those obtained by gravimetric methods. 

W. G. 

Application of the Electron Theory of Chemistry to Solids. 

(Sin) J. Thomson {Phil. Mag., 1922, [vi], 43, 721—757; cf. 
A., 1921, ii, 252). — -The part played by electrons in determining 
the structure of solids is considered. Each kind of atom is asso- 
ciated with a definite number of electrons witli which it holds 
other atoms in chemical combination. The simplest case is that 
of a chemical element. In the crystalline state each unit cell 
will contain one atom and a definite number of electrons; one 
for a univalent atom, two for a bivalent atom, and so on. The 
arrangement of the electrons in the unit cell determines the shape 
of the cell and the crystalline structure. Possible unit cells are 
limited to (1) Parallelepipeda; (2) He.xagonal prisms; (8) Rhombic 
Dodecahedra ; (4) Cubo-octahedra. 

The univalent element give.s the simplest type of cell. The 
atom is situated at tlie centre of a parallelepipcdon (or cube) with 
an electron at each cc*rner and each electron held in common by the 
atoms in eight .sucli parallelepipeda. For a bivalent clement the 
electrons may be arranged at the cornei*s of an hexagonal prism 
or in cubes with additional clectrcms at the centres of one set of 
parallel faces. The cells of tervalent elements may be hexagonal 
prisms with an electron at the centre of each end, cubes with 
electrons at the centres of two sets of parallel face.s, or as rhombic 
dodecahedra. Similarly, the four electrons of quadrivalent 
elements may be arranged as in the face-centred cube or as in the 
hexagonal prism with two electrons ahmg the axis at equal distances 
from the centre, and so on. 

The symmetries represented by the triclinic, monoclinio, rhombic, 
and tetragonal systems in crystallography can be obtained if an 
assemblage of regular cells be strained homogeneously in anj* way 
without fracture. The cells would still maintain an atom in each 
coll and the original number of electrons. 

Making the assumptions with regard to the forces between the 
atoms and electrons given in the previous paper, the stability of 
the above electronic arrangciiicnts and their effect on some physieal 
properties is discussed. The values for the bulk modulus, the 
t-Titical frequency, and the dielectric con.staiit calculated for elements 
ra different valencies, agree closely with those found by ex]>orimcnt. 
Expressions are given for the potential energy fJcr unit volume 
of Jiolid, the compressibility, the latent heat of fusion, etc., for a 



ii. 356 


ABSTHACTS OV CHEMICAL PAPEES. 


number of types of unit cells. It is shown that the potential 
energy of an atom on the surface will be greater than that in the 
interior of the crystal and this excess will be proportional to the 
surface tension. 

The constitution of salts may be inferred from their physical 
properties. From the magnitude of the compressibility of potassiniu 
chloride and sodium chloride it is deduced that the chlorine and 
sodium or potassium atoms are present as singly positively charged 
units with one electron per unit cell. The other six electrons are 
arranged as a regular octahedron about the chlorine atom at a clis- 
tance considerably smaller than the length of the cube. The number 
of unit cells occupied by a chemical molecule and the presence of 
chemical groups {for example, CN or NH 4 ) in crystals can also 
be indicated by coraprcasibility measurements. It is shown that 
Richard's value for the compressibility of the diamond can be 
explained on the assumption that the carbon atoms are arranged 
in groups iji tl^e crystal. The stability of chains of carbon atoms 
is discussed. A long chain of carbon atoms is unstable. A stabb 
arrangement for chains of OH^ is possible if tins group be regarded 
as equivalent to an atom of a bivalent element with two dispos- 
able electrons. W. E. G. 

Effect of Electrolytes on the Constitution of Soap Solutions, 
as Deduced from Electromotive Force. Cyril Sebastia.v 
Salmo.n- (T., 1022, 121, 711—715). 

Hysteresis Phenomena and Coagulation of Sols with 
Ultramicrons of Rod-like Structure, in particular Vanadium 
Pentoxide compared with Fibrin Sols. G. Wieoxer, J, 
Maoasanik, and H. Gessner {Koiloid Z., 1922, 30, 145—165),— 
Vanadium pentoxide sols contain ultramicrons of elongated rod- 
like structures similar to fibrin sols ; in course of time these ultra- 
microns grow, this being accelerated by an increase in concentration 
of the sol. The tendency to coagulate is much increased after 
this grow th, and can be brought about by filter-paper, boles, carbon, 
silk threads, and .silicic acid and gelatin gels. This gelatinisation 
is favoured or perhaps conditioned by vanadyl salts formed by 
tlie reduction of tlie vanadium pentoxide. The .scrum obtained 
from the gel coagulates more sol ; this is accounted for by its high 
content of vanadyl salts. Salts (contained in filter-paper) favour 
the reduction to vanadyl salts and therefore accelerate the coagu- 
lation. Vanadic acid .stabilises the sol. Dilution of sol and con- 
sequently decrease of concentration of the active vanadic acid 
ions brings about gclatinisation. The.sc results sliow a close 
analog}^ to fibrin sols. Quantitative inve.stigations are now being 
carried out. W. T. 

The Protective and Flocculating- Action of Hydrophilic 
Colloids and Hydrophobic Sols. H. Freundlicii and K. 
Loening {FeMsrhriJt Kaiser Wilhelm Ges. Forderung Zehi- 

jakrige7i Juhildum, 1921, 82 — 89). — It was found by Brossa and 
Freundlich (A., 1915, ii, 241) that the flocculating value of electro- 
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Ivtes for ferric oxide sol decreased with increase in the percentage 
oi albumin present. In addition Gann (A., 1917, ii, 21) found that 
(■og- white had a coagulating action on acidic gold sol in the absence 
of electrolytes. An attempt is made to correlate these facts, 
bv experiments with both gold and silver sols it was shown that 
the sensitisation of a hydrophohie sol by a hydrophilic colloid is 
merely a coagulation which is too slight to become immediately 
observable. It can be detected only by the fact that when the 
sol is thus sensitised, smaller amounts of electrolytes are required 
for flocculation. Measurements of the flocculation value of 
electrolytes showed that with increasing gelatin content the value 
diminished to a low figure. In this way the sensitisation of the 
ferric oxide sol by albumin is riot essentially a different phenomenon 
from the coagulation of gold sol by egg-white. The transition 
from coagulating to protective action observed by Gann is a general 
phenomenon. It probably depends on the fact that the oj^positely 
charged hydrophilic sol in low concentration coagulates the particles 
of hydrophobic sol, whereas in higher concentration the former 
actually envelops and thus protects them. The properties of 
the liydrophobic sol are thus completely masked. vSilver so! 
protected by gelatin has the same charge as pure .silver sol and 
is therefore not reversed in charge by addition of gelatin. The 
action in this case is considered due to the amphoteric nature of 
the protective hydrophilic colloid. Chemical Abstracts. 

Capillary-electric Phenomena in Lyophile Sols. H. R. 
Kruvt and H. G. i>£ Jong {Z. physical. Chem., 1922, 100, 250 — 
260),- The influence of the electrolytes potassium chloride, barium 
chloride, potassium sulphate, potassium thiocyanate, potassium 
fevricyanide, sodium chloride, lithium chloride, strontium chloride, 
magnesium sulphate, cadmium sulphate, and lanthanum nitrate 
on the vi.sco.sity of agar sols of various concentrations has been 
measured at 50'^. It i.s shown that above the temperature at 
which gelatinisation occurs (40'^) agar sols follow the Poiseuille 
law exactly. Agar sols exhibit the quasi-viscous etfoot noted by 
Smohichowski, and the particles are discharged by kations at 
concentrations corresponding with the valency of the added kation. 
The electrical behaviour of the agar sol is very similar to that of 
a suspensoid, and the electrical charge has a capillary-electric 
character. An emulsoid sol po.sse.s.ses tw<i stabilising factors; the 
electric charge and the hydration, both of which must be removed 
before a coagulation can be effected. Jf the charge only is removed, 
a lyophile sol remains, but if the hydration i.s removed a su.sjjensoid 
remains. 8alting-out is a combined clischarge and dehydration. 
Albuminous substances do not form ion-disper.se solutions, but 
colloid disperse .sols. The amino-acidic character exhibits itself 
only in the inoleculc.s wliich form the boundary layer of the particles 
and in tho.se which form the double layer. J. F. S. 

Convertibility of Chemical Energy and the Conception of 
Affinity, R. Plank (Z. phyrnhil. Chem,, 1922, 100, 372—392).— 

mathematical paper in which the maximum work of reversible 
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f rnn«i<1pTP(l and from the consideration it is shown that 

ThT o'entr « present adopted is unsatisfactory. 
Snggerons are made for changing the present conception.^ ^ 

The Le Chatelier-Braun Principle. Cari. Benedicks (Z. 
ine A,e — 551 — a discussion of the Le 

Chrteher-Braun ’theorem a.s ’ formulated hy Chwolson (Lelrb. i, 
ptlii iqol Braunschweig). A number of cases are brought 
terward Xby metallographic, for which the theorem does net 
Imirand it is shown thit the theorem is not generally apphcable 
14. • ’ 1 IT. Imp for a svstem in equilibrium, and is to be regarded 
is a g"ine?al criterion of Sable equiUbria, for only when the theorem 
Tolds ^n there be a stable equilibrium. At extremely high 
temperatures and pressures, the theorem holds more often^ ^ 

{ibid '54, 78), and particularly to the statement 

ihiomate o’f itself is unable to lUlIuse in tl.e gelatin. I-urther, 

S^le^ehrom^^n^—eding.^^ 

chosen conditioip. It is _raaniia.intu^j;i A. A. E, 

A. 

Smiis (Z. plysikal. Chem., 1922, W ‘r/S 

T 1922, 121, 068]. 

Change of Properties of Suhst^ces on Drying. Herbert 
Brereton Baker (T., 1922, 121, 0 O 8 o74). lpp,,lar 

Thh Dushman Equation for the Velocity ^ ^nmiol^cuto 

Reaction. W. E. G.irser (.^a<ttre. 1921. lUo, ;; 

Keaciion. ^ Dushinau’s equation (A., 1921, 11, 

ment obtained by Dushman for observed and calcnlatid^i ^ ^ 

K in the case of phosphine is accidental. - 

Ignition Point of Detonating 53— (ftf) - 

Almander Mitschf-rlich (Z. anorg. Chem , 19-1, ^^7 ■ j foi 

The ignition temperature of detonating gas has eeii e 


ctiosen coiiuitiuii.T). j.v A..r - 

described by McGuigan is that of adsorption. 

Influence of Intensive 

Smiis (Z, phi/sikal. Chem., it 1915> 51. 2 
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a variety of conditions in porcelain and glass tubes. The conditions 
which were varied, included the rate of flow of the gas, the diameter 
of the tube, the pressure and the dilution of the gas. It is shown that 
the ignition temperature of detonating gas at 150 mm. is highly 
dependent on the rate of flow in the sense that it increases tvith 
decreasing velocity, but beyond a given velocity further increase has 
but a slight influence on the temperature of ignition. The follorving 
values illustrate this fact, w=280, <=592“; r=187, 1^592°- 

r—130, 1—593 ; u— 93, 1=.594°; v— 37, 1—601“, where v is the 
number of c.c. passing a cross-section of 1 sq. cm. per minute. When 
the value of V is kept constant, it is shown that the ignition tem- 
perature increases with increasing pressure, thus, p=il.50 mm. 

})=200, 1=607-5°; _p=250, 1=022°; p=,300, 1=630-5°’ 
p=400, 1=644°; p=.500, 1=651-5°; p=600, 1=659-5°; p=65o’ 
;=:663 0°. The diameter of the porcelain or glass tube is without 
nfluence on the explosion temperature for the diameters 3-6, 5-,5, 
15, and 11 mm., but this is not true for narrow tubes; thus’witb 
tubes less than 0-5 mm. diameter no definite ignition temperature 
juiild be observed. g 


Chemical Kinetics of Perchloric Acid and its Salts. 

3. Bbf.dig and J. Michet, (Z. physikal . Ckem., 1922, 100, 124 

1,18), —The velocity of reaction in the reduction of aqueous per- 
diloric acid by tervalent titanium, torvalent ra(,)lybdcnum, and 
bivalent chromium salts in hydrochloric acid and sulphuric acid 
solutions ha.s been measured for various concentrations at 40°. In 
the ca.se of titanium, which is most completely examined, the 
relocity is proportional to the first power of the concentration of 
:he tervalent titanium, the perchloric acid, or the perchlorate. 
I'he concentration of sulphuric acid or hydrochloric acid has only 
rery slight influence on the velocity in tUlute solutions of the 
reactants. The influence of the acids increases from a definite 
loid concentration {4-4r).V-.sulphiiric acid, 4-69.Y-)ivdrouhloric acid) 
inearly with the incres^ing concentration of the acids. The form 
nf the kinetic equation is of the first order and of much lower order 
ianis demanded by the equation representing the reaction namely 
lTi,(S0,)3+4H2S0,+HClO,=8Ti(SO,)2+4H,O+nCl. .4s in most 

iiniilar cases, an intermediato reaction of a lower order must be 
Jssumed, the nature of which has not been ascertained. The 
reaction -velocity of the titanium roaetioii increases three times for 
lu increase in temperature of 10°. In the present experiments, 
Iho tunes required for an equal amount of rednetion of ]verchloric 
vciQ in the presence of the same excess of sulphuric and hydro- 
tlilonc acids at the same temperature arc in the ratio : I’i™ : ilom 

jolivc-gi-een) iCrii : Mo'll (oi-angc) = l ; 18 : 1300 : 40000. ,1. 1-'. ,S, 


Kinetic Study of Alkaline Solutions of Iodine. O Likvix 
l-ompt „Md., 1922, 174, 868- -870).— In alkaline medium iodine is 
• verted into lodate by processes which differ according to the 
egree of alkalinity. The alkali, the ooiiecntration, and the iodide 
meet all influence the reaction. .-\s the amount of alkali livdr- 
' used for a given weight of iodine increa.ses the free iodine 
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disappears more rapidly but the hypoiodite disappears more slowly 
The presence of the iodide accelerates the reaction. Thus the 
iodide is a product of the reaction which it catalyses and the sodiutn 
hydroxide retards a reaction in which it is used up. Dilution 
causes a diminution in the velocity of the reaction. If sodium 
carbonate or the tribasic phosphate are used a.s the alkali then 
the reaction is accelerated by the addition of alkali, in so far as 
the formation of iodate is concerned. F\irther with sodium car. 
bonate as the alkali, dilution of the system causes an increase iu 
the velocity of reaction. W. G. 

Velocity of Decomposition of Silver Permanganate. A 
SiEVKRTS and H. Thkbekath {Z. physikal. Ckem., 1922, 100 
463 — 475). — The thermal decomposition of silver permanganate 
takes place according to the equation AgMiiO^^AgMnOg+O, and 
in the presence of water the residue combines with half a molecule 
of water. The process of the decomposition at 30“^ may be approxi- 
inately expressed by the equation for ati autoeatalytically accelerated 
reaction. dxldi=Kx[a~x), where a is the initial amount of silver 
penuauganate and (u— .r) the aruount of silver permanganate 
undeoomposed at time t. The decomposition product, the nature 
of which has not been established, accelerates the reaction pro. 
portionally to its mass. The constants of the decompositiou 
velocity of the various preparations are different. Tlie presence 
of water has a very strong influence on this reaction. Dry silver 
permanganate decom])Oses very slowly even at 50^, but small 
traces of water increase the decomposition velocity very much, 
whilst larger additions of water have little further influence. The 
addition of powdered pumiec and the decomposition product of 
tlie reaction changes only the initial velocity. Temperature has a 
very marked influence on the reaction. At 0°, even iii the presence 
of water and the decomposition product, the decomposition does 
not take place. At 50®, the decomposition process is no longer 
repro.sented by t)»e same equation a.s at 30®; tlic ix curves for 
50® are characterised by a long, almost straight line. Comparison 
with the experiments at 30® shows that an increase of 20® in the 
tempcTat\ire of reaction causes the initial velocity to increase from 
12 to 20 tinie.s, the mean veloi-ity between 19% and 38% decom- 
po.sition, O'l — 7*6 times, and between 38% and 57% decomposition, 
3'4— 4*3 times. J. F. S. 

Separation of Halogens from Organic Compounds. H 
VON Euler and A. Fahlander {Z. physikal. Chem., 1922, 100, 
171 — 181). — Determinations have been made of the velocity and 
extent of the separation of halogens from the .sodium sails of chloro- 
acetic, bromoacetic, and bromopropionic acids in water to which 
finely -divided silver, silver oxide, copix^r oxide, lead oxide, and plat- 
inum sponge have been added, 'fhe results show that the hydioiyijis 
of a 0*1 A-solution of sodium chloroacetate is not noticeably acceler- 
ated either at 75® or 100® by the presence of finely-divided silver 
of I/i diameter in an hour. At 100®, the hydrolysis of the chloro- 
acetate solution amounted to 8-8% in ninety minutes, but in the 
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presence of 5 grams of copper oxide in 25 c.c. of the O ltf-solution 
it amounted to 9-6% in the same time. At 75°, in five hours 
2-6% of the sa,me solution was hydrolysed, but with 1 gram of 
(rnely-divided silver there was no increase in the amount decom- 
posed, with 2 grams of silver oxide the amount was 7-2%, and with 
i grams of copper oxide, 3-8%, all in 25 c.c. of A/lO-solution. 
It is shown that the accelerating action cannot be attributed to 
the amount of the oxides dissolved. In the case of the most con- 
centrated bromo^etate solution emplojmd, the velocity increases 
proportionally with the amount of silver oxide added, but more 
slowly with more dilute solutions. The velocity of bromine separa- 
tion is roughly one hundredth of that occasioned by the presence 
of the same amount of silver oxide (cf. Donnan, T., 1904, 85, 555; 
1910, 97 , 1882). j, F. S. 

Reduction of Nitro-compounds by Stannous Chloride. III. 
Hewbioh Goldschmidt, Einar Storm, and Odd Hassbl {Z. 
phjsikal Chem., 1922, 100, 197—207; ef. A., 1904, ii, 607; 1906, 
i, 734).-^A number of experiments arc described on the reduction 
of m-nitroaniline, m-nitrobenzenesulphonic acid, o-nitrobenzene- 
sulphonio acid, and o-nitroaniline by stannous chloride and bromide 
in the presence of hydrochloric, hydrobromic, sulphuric, and benzene- 
sulphonio acids and lithium, ammonium, potassium, calcium, and 
cadmium chlorides. It is shown that in the reduction by stannous 
chloride and hydrochloric acid a portion of the acid may be replaced 
by a metallic chloride without any reduction of the velocity of 
reaction ensuing. Cadmium chloride l)ehavc.s differently from the 
other metallic chlorides, and reduces tlie velocity con.stant from 
10'35 to 5*14. In the reduction witli stannous bromide and hydro- 
bromic acid, a portion of the hydrobromic acid may be replaced 
by metallic bromides without reduction of the velocity of reaction, 
but cadmium bromide brings a marked reduction in the velocity; 
here the constant is reduced from 33*37 to 8*47, an action which 
is attributed to the formation of complex salts. Tlic addition of 
.strong acids such as sulphuric and benzenesulpluuiic acids has hut 
little action on the velocity of reaction. Reduction with stannous 
chloride and sulphuric acid in tlie absence of liydroihlorio acid 
proceeds very slowly. Thus, 0*li\ -stannou.s chloride and A-hydro- 
chloric acid has a velocity constant 9*96 with 0*033A'-m-nitroaniline, 
but if the hydrochloric acid i.s entirely replaced by A’-sulphuric 
acid, the value fails to 0*44. j, F. S. 

The Influence of Temperature and Constitution on the 
Decomposition Velocity of Substituted Malonic Acid. Heix- 
KICH Jakubowicz {Z. anorg. Chem., 1922, 121. 113— 127).- The 
tcmperaturc-velocity curves are given for malonic acid and some 
of its derivatives up to 110°. For malonic acid, tlie decoinpo.sition 
becomes measurable at 66'’, and the temperature coeflieient was 
found to be 2 — 3 for 10° increase. The temperature-velocity 
curves for diethyl- and diallyl-malonic acids run parallel with those 
of malonic acid. The introduction of a liydroxjd group slightly 
increases the velocity of decomposition. The luoiiochloro-acid 

VOL. exxu. ii. 13 
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decomposes much more rapidly and occupies a position between 
the allyl and phenyl derivatives. The introduction of another 
chlorine atom reduces the velocity considerably ; that is, the more 
symmetrical compound is the more stable. The dichloro-derivativc 
decomposes more rapidly than its dibromo-analoguc. The values 
of K at 100® are phenylmalonic acid 0-1970, chloromalonic acid 
0*1855, allylmalonic acid 0*1321, hydroxymalonic acid 0-0820 
malonic acid 0-0755, methylmalonic acid 0-0598, dichloromalonic 
acid 0 0585, dibromomalonic acid 0*0224. W. T. 

Slow Hydrolysis of Salts. A. Tian {J. Ckirn. physique 
1921, 19, 190—216; cf. A., 1921, ii, 439).— The author dis- 
cusses the hypothesis put forward by Wagner (A., 1913, ii 
200, 765) to explain the slow hydrolysis of salts and finds it 
at variance with facts, and puts forward a new hypothesis, 
which has the following form. The slow hydrolysis of salts is 
always preceded by a normal hydrolysis, limited by the reverse 
reaction which always occ\irs between ions and is extremely rapid. 
As soon as the solubility product of one of the substances (acid 
or base) produced by the hydrolysis has been reached, a new 
phase appears and at the same time a new cause of retrogradatioii 
of the hydrolysis. This supplementary retrogradation is due to 
a reaction between the two phases (colloid aiid aqueous solution) 
present; it is realised uith a velocity which increases with the 
surface of contact. This cause of retrogradation is very great at 
first, when the colloidal particles are very small, but as a conse- 
quence of their union the surface of the particles decreases and 
Tvith it the speed of the supplementary retrogradation, and from 
this point tlie hydrolysis increases. The progression of the hydro- 
lysis in therefore a.s slow as the evolution of the colloid. This 
hypothesis has been tested by moans of conductivity measiiroments 
on solutions of ferric chloride in the presence of silica gels and 
gelose, and found to i)e in keei)ing with the experimental data. 

J. F. 8. 

Catalysis. XIII. Temperature Coefficient of Catalysed 
and Non-catalysed Reactions. K. M. Purkayosth.\ and 
N. R. Dhak (Z. anorg. Chem., 1022, 121, 156— 166).- -The reaction 
H 2 C 2 () 4 -hKMn()^ •-.MnS ()4 i-H. 2 S ()4 has a temperature coetticient 
2-96 between 19' and 20', almost the same value as that found 
by Dhar for a similar reaction with chromic acid as the oxidising 
agent (T., 1917, 111, 727). Tlic reaction with permanganate i-i 
unimolecular with respect to the oxidising agent; in the case of 
chromic- acid reaction the rate was found to l)e independent of the 
concentration of the oxidising agent. The reaction between mer- 
curic chloride and pho.sphorous acid was found to be bimoleciilar 
for pliosphorous acid and semimolecular for mercuric chloride. 
The temperature coeiheient is 3-4 at .30 — 40® and 3-2G at 40 — 50'. 
The photochemical reactions Xa 2 S 03 | 0 -Xa 2 S 04 and XaClO^ 
XaCl-pO are discussed and are regarded as semimolec\ilar reac- 
tions. All the reactions with a liigh temjH-raturc coefficient were 
found to be sensitive to light rays. W. T. 
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Peculiar Catalytic Action in Chemical Synthesis by Glow 
Discharge. Fritz Paneth (Z. physikal. Chem., 1922, 100, 
367 — 371).^Wlien a glow discharge is allowed to pass through a 
tnhe containing tin electrodes and a low pressure of hydrogen, 
there is no combination between the hydrogen and the tin, but if 
the hydrogen contains a small amount of methane, tin tetrahydride 
is the product. The action is explained by the assumption that 
the excited hydrogen atom contains a higher quantic electron, 
and when this comes in contact with an atom of tin, vapour com- 
bination occurs. The present action i.s discussed in connexion with 
the formation of active nitrogen and triatomic hydrogen. 

J. F. S. 

Reactions on Metallic Surfaces. Otto Rufp (Z. physikal. 
Chem., 1922, 100, 419 — 424). — It is shown that metallic calcium 
when alloyed with more electro-positive metals such as strontium, 
barium, sodium, or pota.ssium, or with calcium nitride, combines 
more readily ivith nitrogen than pure calcium. From this observ- 
ation it is concluded that the heteropolar nature of a metallic 
surface favours the combination witli a homopolar gas, and from 
this it is assumed that it acquires influence charges from the 
surface valeueie.s of the metal which determine it.s position and 
behaviour towards the .surface. j, p, ,<5 

The Structure of the Atom and the Physical and Chemical 
Properties of the Elements. Niels Rohr iZ. Phy.sik. 1922, 
9, 1— 67).— .A.n address delivered before the Physical and Chemical 
.Societies of Coiienliageii. .A resume is given of tlm recent work 
on the series spectra of the elements (of. A., 1921, ii, 137) and 
their dependence on the orbit of tlie i-lcctrons withiTi the atom. 
On the basis of his previous theories, the author develop.s an inter- 
pretation of tlie periodic table of the elements. In order to arrive 
at the relative stability of the idcetronic conligurations in the atoms 
of the elements, the proce.ss of formation of an atom from the 
positive nucleus is followed step by step. Thus an clement with 
an atomic iminhcr .V is built up' by the attachment of A’ suc- 
ees.sive electrons, each electron giviiig ri.se to a spectrum. 'I’he 
actual increase in charge of the nucleus, wliioh oeeurs throughout 
the process, is taken into aocouid. For tlie first two elements, 
hvtlrogeu and helium, the knowledge of the spectra produced 
during the comhining proce.ss is fairly exhaustive. For the remain- 
ing elements, the arc anil sjiark spectra may he rcjiresented with 
goijil approxiuiation by formula? of the Rvdherg tvpe ■ rr=A' 

— A/ ( a' -p an--)-. 

The orbit of the first electron is circular and the lliial statioiiarv 
coiidition is attained when h and k 1. The combination of tb'e 
seconcl electron, as the spectrum of helium .shows, takes iilaee 
111 wo different ways. In the normal eoudifion, the second electron 
lollows the same tyix' of path as the first, hut in a different plane 
I '-i!" * 1 M condition it moves in a 2; orbit and 

I i oT ‘’'‘'‘i^con, as in the lithium atom, is more loosely 

iimiiKi than the first two electrons and deserilies an eceeiitrie orbi't 

13—2 
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2,. For a small part of its path it approaches the nucleus to 
within a distance comparable with that of the innermost electrons. 
The fourth, fifth, and sixth electrons follow similar orbits. In 
the carbon atom, the configuration of the paths of the four loosely 
bound electrons possesses a tetrahedral symmetry. The seventh 
electron, as in the nitrogen atom, and the eighth, ninth, a,nd tenth 
electrons follow circular paths of the type 2^, lying within the 
region of the type 2 ^ and being tightly bound. For neon, there 
will be two electrons with a path Ij, four electrons "with elliptical 
paths 2,, and four electrons with a circular path 22 - The paths 
of the electrons of this atom will possess a high degree of symmetry. 
In a similar maimer, the stability of the electronic configurations 
of the elements with higher atomic numbers is considered. Par- 
ticular attention is directed to sodium, where it is shown that the 
first terms of the F and S series spectra correspond with electronic 
orbits 3 , and Sj, so that the last bound electron is less tightly 
held than the last electron in the lithium atom . With the beginning 
of the fourth period orbits of the type appear, but these are 
comparatively unstable, the outer electron of potassium being 
very loos 6 ly ht^lcl — being only t\vic 6 as fast as th© corresponding 
3, orbit. In the case of scandium and the elements with higher 
atomic numbers, the 83 orbits become more stable, and unsym- 
metrical electronic arrangements are produced which are accom- 
panied by the appearance of colour, of paramagnetism, variable 
valency, and an increase in the complexity of the spectra. Through- 
out the first long period these irregularities occur, but when there 
arc six each of electrons in the 3,, 32 , and 83 orbits the electronic 
configuration again becomes symmetrical. Thus the spectra of 
copper becomes less complex than that of iron, and at the end 
of the period is found the element krypton with a very symmetrical 
electronic arrangement. Colour is explained as due to the trans- 
ference of an electron from one orbit to another, and occurs only 
with an unsymmetrical arrangement of the inner electrons. In 
the last period of the tabic electrons with orbits of the type 7, 
will be present. The Rdntgcn spectra also point to the same 
stability relationships as were found with the series spectra 


Ionisation Potential and the Size of the Atom. A. S. Eve 

[Tram. Boy. Soc. Catxula, 1921, 15. iii, 37 — 40). The author 
tabulates the values of the respective ionisation potentials, the 
atomic diameters as determined by Bragg (A., 1920, 11 , o37), and 
the cube roots of the atomic volumes, so far a.s these constant 
arc all known for the elements of groups 1—7 and for the inert 
Ea.ses. In the first group, the products o£ the ionisation potential 
by either the atomic diameter or the cube root of the atomic vohmie 
are approximately constant and fairly concordant '■espective 
moan values being 18-3 and 15-i5. It is concluded that the work 
done in removing an exterior electron is inver.sely proportiona 
to the atomic radius. The same holds for the elements Mg. U 
Sr, and Ba of group IT, whilst the values for Zn, Cd, and Hg aiiter 
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considerably from the mean values for these four. This difference 
is possibly related to the fact that whilst the former have only a 
single ring of external electrons, the latter, according to Urbach, 
have a double ring of electrons in the outer zone. In the case of 
neon and argon, the diameters as deduced by Bragg afford values 
of the products in far better agreement with theory than those 
found by using the cube roots of the respective atomic volumes. 

J. S. G. T. 

The Atomic Weight of fsoHelium. Maximilian Camillo 
Neubobger [Physikal. Z., 1922, 23, 145 — 146). — A theoretical 
paper in which the author applies his theory of the nucleus (this 
vol., ii, 268) to calculate the atomic weight of Rutherford’s iso- 
helium. The assumption is made that oxygen is composed of one 
a-particle, four iaohelium nuclei, and two electrons, nitrogen of 
one «-particle, three isohclium nuclei, one po.sitively charged 
hydrogen atom, and two |3-particles, and carbon of four isohelium 
nuclei and two ^-particles. The maximum change in mass which 
call occur during the collision of an a-particle with atoms of oxygen, 
nitrogen, or carbon is taken as 0-009 unit, and from the known 
atomic weights of oxygen, nitrogen, carbon, helium, and hydrogen 
it is found that the atomic weight of isohelium is 3-001 13±0-006. 

W. E, G. 

The Genesis of the Elements. ^Iaximilian Camillo 
IsEUBUUGBR {Physikal, Z., 1922, 23, 133 — 136). — A theoretical paper 
which deals with the structure of the atomic nucleus. The author 
propo.ses a modification of the Meitner nuclear model which embraces 
all the elements and not merely the radio-elements. Taking into 
account the recent work of Rutherford and Aston, he is able to 
give definite nuclear formula: to the lighter elements, for example, 
nitrogeii=!x-|-3x, -hH + + 2l5, o.\ygen=a l-4xj+2]3 (i=Helium 
nucleus, aj — I'-soheliura nucleus, H-r=hydrogen nucleus and p= 
nuclear electrons). By making certain assumptions as to the 
existence of i.sotopes, the genetic relation.ship of the lighter elements is 
given, for example, 

Ca|jj-Ar3g-S32-Si_.>g-Mg2j-Xc2(j-Oig-C|2-'’Bey-Bgt'LiQ- \\. T. 

Suggestions for the Construction of a Periodic Table on 
a Wider Basis. D. Bai.areff (Z. anorg. CAcm., 1921, 121, 22 — 
24). — A method of arrangement of the elements, which takes 
account of the various valency states of the elements, is described. 
The method consists in taking nine equal rectangular sheets of 
glass; these are placed parallel to one another; on the first sheet 
all elements of zero valency are marked in the positions they 
would occupy in the Mendoieev system, and on tlie second sheet 
all elements which exhibit iinivaicncy arc marked, and so on. 
Hence each sheet of gla.ss has those olomonts m.arked on it which 
exhibit a given valency. On bringing the sheets close together, 
the Mendeleev system is obtained, but at the .same time relation- 
ships depending on the valency are brought out and emphasised. 

J. F. S. 
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Twenty-eighth Annual Report of the Committee on Atomic 
Weights. Determinations Published during 1921. Gregory 
Paul Baxter (J. Amtt. Clmn. Soc., 1922, 44, 427 — 437). — ^The 
report of the Atomic Weight Committee is discussed, and much 
of the numerical data concerned with recent determinations of 
the atomic weight of oxygen, fluorine, chlorine, nickel, zinc, ger. 
manium, cadmium, antimony, lanthanum, and bismuth is re])ro- 
duced. J. F. g. 

An Electrical Doublet Theory of the Nature of the Mole- 
cular Forces of Chemical and Physical Interaction. R. D 

Kleeman {Phijsiml 1921, 18, 303—312 ; cf. A., 1910, ii, 492).— 
It has already been shown that the attraction between two atoms 
is proportional to the product of the square roots of their atomic 
weights ; the suggestion is now made that a neutral atom with a 
positive nucleus surrounded by electrons is an electrical doublet. 
Since the force between two such doublets wo\ild on the average 
he an attraction pro|.>ortional to the product of the moments uf 
the two doublets, it follows that the electrical moment of an atom 
is proportional to the square root of its atomic weight. A. A. E. 

Nature of the lonogen Linking. Hugo Kauff.mann (2. 

])}iysikal. Chem., 1922, lOO, 238—249). — It is shown that the intro- 
duction of inethoxyl groups into the ortho- and para-position of 
tripheiiyl carbinol, fuchsincs, and similar substances increases 
the basic character of those substances, whilst in the meta-position 
the basic character is uncliangcd. It is shown that the basicity 
is not centralised in one carbon atom, but distributed over all 
the ortho- and para-positions and that every methoxyl group 
introduced in those positions has an active share of the total 
basicity of the compound. In salt.s with a radicle as kation, the 
basic character U not centralised, but is spread over the whole 
kation, and consequently the i>ositive charge of the kation i.s iiot 
situated on a single atom hut is spread over the whole ion. The 
valency of an anion in union w ith such an ion is therefore a divided 
valency which acts in parts ))et\vocn the anion and the positions 
on the kation wbere the positive charge is located. Hence the 
ionogen Unking is a divided linking. In tlic case of acetic acid it 

is represented as C'H 3 *Cq>H and in trichloroacetic acid as in 

(d. the annexed formula. The author then di.scusscs homo- 
C Cl \ 3Jid hetero-polar linkings, aiul shows that tliese are only 
I Cl .'H. limiting cases and that most Unkings are intermediate 

Q / between these. From the discussion, the following rc- 

Q suits arc drawn. The valency has its scat in the atomic 

nucleus. Valency is measured by the number of lines 
of electric force which lead from the imcleus of an atom to the con- 
necting electrons. To bring thi.s statement into lino with the usual 
chemical valency numbers, it is noces.sary to divide the above- 
mentioned number by 47rc, where e. is the absolute value of tiic 
charge of an electron. A result of this statement is that all valencies 



GENERAL AND PHYSICAL CHEMISTRY, 


ii. 367 


are positive ; negative valencies are imjwssible and that which has 
hitherto been termed negative valency is the other end of the line 
of force from the electron. The characteristics of the homo- and 
hetero-polar linkings are illustrated by means of the electric 
moment. If represents the electric moment of the valency 
of an atom A, Mb that of an atom B, and M^b that of the linking 
A-B> then M ab^M ^-Mb- If the atom nucleus of A is similar 
to that of B, then Mab i« Jtero. It follow's that the electric moment 
of a j)ure homopolar valency is always zero. When i« equal to 
4 , the linking is heteropolar and the electric moment is the greater 
the more pronouncedly heteropolar is the linking. J. F. S. 

Double and Triple Bonds, and Electron Structures in 
Unsaturated Molecules. E. D. Eastman {J . Amer. Chem. Soc., 
1922, 44, 438 — ‘t51). — A theoretical paper dealing with electron 
structure of unsaturated molecules of compounds of carbon, nitrogen, 
and boron. It is suggested that multiple linking involves the 
transfer of two electrons from the inner to the outer shell in one 
or both of two atomic nuclei, the group of eight being i)res(‘rved 
about each, with two jointly held electrons constituting the bond. 
This hypothesis is sufficient to explain the restricted region of the 
periodic system in whicrh elements characterised by multiple bond 
formation occur. To meet rcciuircments imposed by the facts 
relating to stability, reactivity, and free rotation, the electrons 
of unsatnrated octets arc assumed to be held iii oquilihrinm positions 
at greater distances from the nucleus than in the ordinary ease, 
the transfer from the extended position to the usual one liberating 
energy. No attractive force between clectron.s is assumed, and 
the electron arrangement i.s taken as cubic, although .subject to 
distortion. On this basis, a mechanism is ]>r<)vidcd for addition 
and condensation reactions. Many intere.sting point.s of view 
are afforded in the study of conjugation, the structure and sub- 
stitution reactions of benzene, and tautomeric displacement of 
double bonds. FormuUe are illu.straled and discus.^ed which 
represent, more sati^Tactorily in several eases tba]i other current 
hypotheses, many of the properties of eliain hydrocarbons, the 
o.xides of carbon, tlie carbonyl and carboxyl groups, nitrogen, 
oxygen, and the hydrides and oxvgen-containing ions of boron. 

J. F. S. 

Mesohydry. II. Gn sefi’e Oniio {GozzeUa. 1922. 52, i, 42— 
56). — A claim for priority (of. A., !W7, ii, 15) principally over 
Kauffmann {Ahrens Sammlung, 1007, 11. 1 — 102; 1018, 12, 1 — 
112), Oebhard (A., 1012, ii, 242). ami Hantzsch (A.. lOnS, ii. 462; 

1910, i, 200). ’ T. H. P. 

Mesohydry, III. Relation between the Affinity of Acids 
and the Atomic Ratio O : H in their Functional Groups, and 
the Constitutional Formulae of the Acids. Oir.SEPeK Oi>no 
{OazzeUa, 1922, 52, i, r>(>— 70; ef. A., UXtT, ii, 15, and ju'ceeding 
abstract). — Starting with the conception that tetragonal meso- 
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hydric nuclei, M 


O 

/A 

-< 

\Y 

0 


>“ H, are not capable 


of dissociation and that 


they become so in solution only in so far as they undergo hydrolytic 
transformation into the group, the author shows that 

an intimate relation exists, for all acids, between the number of 
oxygen and hydrogen atoms existing in the functional acid group 
and the force of affinity. ... ^ 

With the monobasic acids, there arc the following live different 
types, that in which wO : w-H has the value 2 : 1 required by 
the iion-ionisablc mesohydric nucleus, being taken as a basis : 
(1) nO : 7 iH =4 : 1, acids even more energetic than HCl, such as 
HCIO*; (2) acids as energetic as HCl, such as 

HCIO3; (3) ?iO:wH=:2:l, very weak acids, such as R'CCgH; 
(4) wO ■ : 2 (or more), acids somewhat more energetic than 

the 2 ; l-aeids, such as H^COg; (5) nO : nH=l : 1 (or more), very 
feeble acids, such as HCIO. 

With the dibasic acids, if the oxygen and hydrogen atoms con- 
stituting the dibasicity are distributed between two oxidisable 
atoms, the relations for each of the acid functional groups thus 
resulting are the same as for the monobasic acids, except for the 
mutual influence of the two groups, this being marked in the 1 : 2- 
position, slight in the 1 : 3-position, and almost zero in the 1 : 4. 
position. Thus, succinic acid is almost equivalent to acetic acid 
in this respect, and dithionic acid to nitric acid or to R'S03H, 
If, however, the oxygen and hydrogen atoms causing the dibasicity 
are united to the same oxidisable atom, only two types result : 
(1) nO : nH=4 : 2, acids of the average energy of monobasic acids 
of types (1) and (2), for instance, sulphuric acid; (2) nO ; nH= 
3 : 2, very weak acids, such as HgSOj and (3) nO : nH=2 : 2, still 
weaker acids, such as H2SO2- With tri- and poly-basio aeffis, the 
relations are the same as with dibasic acids. T. H. P. 


Space Formulse. Friedrich Rinne (2. phi/sikaL Ckem.^ 
1922, 100, 408 — 418).— A theoretical paj>er in which the spacial 
configuration of crystalline substances and the atomic diameter 
are considered on the bases of the Barlow and Pope hypothesis 
of close packing, the molecular volume, and the X-ray measure- 
ments of crystal structure. J. h. S. 

Still-head for the Prevention of Spray. Friedricit L 
Hahn (2. anal. Chem., 1922, 61, 52— 53).— The lower end of the 
delivery tube, below the cork closing the distillation flask, is bioMn 
into the form of an elongated bulb of slightly smaller diaiueter 
than that of the neck of the flask. An internal tube extends from 
an opening- at the shoulder of the bulb to nearly the bottom 0 
the latter, and the bulb itself is filled with pieces of broken glass. 
The vapours from the flask pas.s through the tube into the buiD, 
and then escape through the delivery tube to the condenser, bince 
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the bulb is contained in the neck of the flask, reflux action is but 
slight and distillation is rapid. W. P. S. 

A Sodium Press for the Lahoratory. Ernst Beckmann 
(iier., 1922, 55, [B], 766 — 768). — The instrument is figured and 
fully described in the original. The essential features are the 
construction of the press cap in two separable portions whereby 
cleaning is greatly facilitated, the arrangement of the piston in 
such a manner that it has only a vertical and not a rotatory motion, 
the provision of a powerful wheel in place of the handle usual in 
copying presses, and a calibration device whereby the freight of 
the .sodium wire can be ascertained from the readings of the rotations 
of the wheel. H. W. 

Apparatus for Hydrogenation at Ordinary Pressures. 
J. KniMONT (Chem. Zeit., 1922, 46, 275). — An ordinary distillation 
flask of about 150 c.c. capacity has a glass tube sealed horizontally 
into the neck and bent at right angles inside the flask so that it 
passes vertically do\vnward.s, and ends in a small depression blown 
in the bottom of the flask, which is also provided with a rubber 
stopper carrying a short glas.s tube bent at riglit angles, ■which may 
be connected with a manometer, and a thermometer dippinv into 
the liquid in the flask. The flask is flUcd by means of a^long- 
stemmed funnel -with a mixture of the substance to be hydro- 
genated and the catalyst, which is heated by means of a Bunsen 
burner and kept in constant agitation by a stream of hydrogen, 
which enters through the tube dipping into tlie liquid and leaves 
through the other side tube. H. 0. R. 

A Reversible Turbidity Phenomenon. Rapji.vel Ed. Liese- 
G.\NO (KoUoid Z., 1922, 30, 165 — 166). — Tim double salts mercuric 
silver iodide and copper silver iodide undergo a colour change at 
70° and 45°, respectively, and have found application as colour 
thertnoscopes. A similar change at a lower temperature is pro- 
duced by a mixture of 18 c.c. of 10% gelatin solution, 1 c.c. of 
20% potassium ferricyanide, and 1 c.c. of nitric ackl [d 1148). 
This is completely clear, but b<H.*ome.s opaque ojr .solidification and 
again clear on liquefaction. After hydroly.sis of the gelatin, the 
turbidity is fainter. Nitric acid can be replaced bv hydrochloric, 
citric, and other acids. ” \V, T, 


Inorganic Chemistry. 


Tnatomic Hydrogen. II. Gerald L. Wendt and Robert 
iwn Soc., 1922, 44, 510—521; cf. A., 

, hydrogen has now been prepared by three 

new methods, the Siemens gla-ss tube ozoniser, the high frequency 
csla discharge, and the thermionic emis.sion methods. Attempts 
c s ow Its presence in hydrogen produced as nascent hydrogen from 

13 * 



ii. 370 


ABSTRACTS OP CHEMICAL PAPERS. 


solutions of hydrogen-ions were unsuccessful. This hydi'ogen is 
catalytically decomposed by finely divided platinum, nickel, copper 
lead, antimony, and cadmium. It is unaifected by contact with 
silver, mercury, tin, bismuth, molybdenum, zinc, or aluminium, 
Contraction in volume occurs when this hydrogen is produced by 
the electrical discharge at 3 mm. pressure. This is particularly 
marked at the temperature of liquid ammonia and solid carbon 
dioxide. Triatomic hydnjgen is condensed to the liquid form by 
exposure to the temperature of liquid oxygen. The spectrum of 
hydrogen at the temperature of liquid oxygen shows a pro- 
gressive intensification of the secondary line spectrum at the 
expense of the primary series spectrum, which is probably due to 
the gradual formation of the triatomic form. The present work 
is held to confirm the mechanism of the formation previously 
advanced, and also it shows that the new gas is probably H3 and 
not iso-H,, an atomic species proix>sed by Harkins as a constituent 
of heavier atoms (of. Harkins, A., 1020, ii, 479, 745). J. F. S. 

Constitution of Haloids. Wit.het.m Biltz {Z. physikal, 
Chem., 1922, 100, 52 — 67). — A theoretical paper in which* the 
author discusse.s the constitution of the haloids from considerations 
of the molting point, temperature of decomposition, and electro, 
lytic conductivity of the molten compounds. In the case of the 
platinum, iridium, and vanadium comjx)unds, it is sliown that 
the heat of formation of the highest chloride is much loss than 
that of the remaining lower chlorides; he therefore considers that 
the liigher chlorides are to be considered as co-ordination com. 
plexes of the same tyi)c as the amniines. In the case of the melting 
points of the chlorides, it is shown that the lower chlorides have 
much lower values than the higher chloride.s, and in the same way 
the lower chlorides have a much smaller corulucti^•ity in the molten 
condition tiian the higher chlorides. All haloids melting between 
960° and 450° are good conductors, those melting between 450® 
and 200° are partly good conductors, partly poor conductors, and 
some do not conduct at all, and those melting below’ 200°, with 
the exception of the gallium compounds, do not conduct at all. 
The lower chloride.s are therefore regarded as true salt.s, Avhilst the 
higher compounds are regarded as complexes. A comparison (if 
the electro-valency towanls chloride with the atomic number 
indicates periodieity as shown by a curve made by plotting the 
two values. J. T. S. 

Significance of the Density of Hydrogen Bromide with 
Reference to the Atomic Weight of Bromine. Gregory 
Paul Baxter {J. A7ner. Chem. Soc., 1922, 44, 595 — 601; pf- 
Guye, A., 1919, ii, 333). — A discussion on the determination of 
atomic weight from gas densities, particularly in the case of the 
atomic w^eight of bromine from the ga.s density of hydrogen bromide. 
The pitfalhs of such determinations are carefully described. It is 
pointed out that no method of extrapolation can be satisfactory 
or convincing where, as in the case of hydrogen bromide, the 
accuracy of the numerical data diminishes as the region to be 
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extrapolated approaches. The conclusion cannot be avoided that 
whilst in the case of hydrogen bromide the gas density method of 
(jetermining molecular weights may be regarded as an interesting 
and satisfactory corroboration of gravimetric evidence, its value 
ceases at that point. To use such as a criterion on which to judge 
the best gravimetric evidence cannot be justified on scientific 
grounds. On the other hand, from the point of view of the general 
application of Avogadro’s hypothesis to gases at low prcs.sures, 
the results of the very careful density determination.s, published 
from Guye’s laboratory, are particularly significant and convincing, 

ej. F. S. 


Adsorption of Iodine by Silver Iodide. Frank E. E. Ger- 
MANN and Ralph N. Traxler (J. Amcr. Che.m. ^oc., 1922, 44, 
— Carey Lea’s experiments indicate that iodine is strongly 
adsorbed from solution by silver iodide (A., 1888, 1). This point 
has been investigated; dry thoroughly wa.shed silver iodide pre- 
cipitated from A^-solutions of silver nitrate by potassium iodide 
was added to aqueous and alcoholic .solutions of iodine, but there 
wns no appreciable adsorption. In the same way, moi.st silver 
iodide precipitated from A^- and O'LV-solulions of silver nitrate 
gave negative results. Dccolorisation of the iodine solution wa.s 
obtained with unwasJu‘d silver iodide both from .V- and O'lA’-solu- 
tions, using an cxee.ss of silver nitrate. The dcoolorisatiun wa.s 
due to a chemical reaction between the iodine in solution and the 
silver nitrate occluded in the silver iodide and adsorbed on its 
surface. Unwashed silver iodide precipitated from dilute solutions 
of silver nitrate and ix>tas.sium iodide deoolori.sed the iodine .solu- 
tions mo.st ea.sily, due to the greater adsorption of silver nitrate 
by the .silver iodide and the larger quantity of solution held because 
of the increa.sed i>orosity. A slierry-rod solution of iodine in 
alcohol contains about OlKlS millimol. per c.e. From the above, 
it is concluded that there is no adsorption of iodine from solution 
by silver iodide above a maximum limit of 0’02 millimol. per gram 
of silver iodide. Hence if Carey Lea worked with 2.) c.c. of sherry- 
rpd .solution of iodine, he must have added more than 10 grams of 
silver iodide to obtain complete dccolorisation. J. F. 8. 

Vapour Pressure of Selenium Oxychloride. Victor Lenher, 
0. B. L. Smith, and G. CL Town (J. Fht/sicftl Chem., 1922, 26, 
1.3G — 160). — The vapour pres.sure of selenium oxyeliloride has been 
determined at temperatures from 84’3^ to 1 17'2" by mean.s of a 
moditied Ramsay and Young apparatus and from 123'o'' to 177'2^ 
by the distillation method. The re.sults are ix'corded for every 
degree over the whole range of temperature. The vapour pressure 
is cxpre.sscd by the formula log P— 5‘8'>03't'0‘0{H)2197’ — 8.30'9/(7’ — 
178), where P is the pressure in millimetres of mercury and T the 
U’raperature in absolute degrees. Selenium has no intiuence on 
thf.^ vapour pressure? between 90'^ and 120'^, .selenium monociiloride 
has no intiuence on the vapour pressure between 9U and 135'^, 
neither docs selenium tetrachloride up to its saturation point 
!^how any effect between 89° and 130°. Selenium oxvchloride. 

13*— 2 
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when distilled under reduced pressures, has a light straw colour 
m. p. 10‘8®, b. p. 177‘2°/744 mm.; when distilled under atmo- 
spheric pressure, it decomposes slightly and becomes reddish- 
brown; this decomposition reverses to some extent on cooling. 
There is a small amount of dissociation between 265® and 290®, 
since the mean value of the molecular weight over this range of 
temperature is 151*4. The following minor decompositions occur 
at or near the boiling point under atmospheric pressure 
2SeOCl2 ^ SeOg+SeCl^; 2SeCl4 ^ ScaCl^+SCla; 2Se2CL - 
SeCl4-h3Se; and 4SeOCl2 ^ Se2Cl2+2Se02+3Cl2. J. F. S. 

Nitrosylselenic Acid. Julius Meyer and Walter Waoxeh 
{Ber., 1922, 55, [.B], G90— 602). — Nitrosylselenic acid, NO’O'SeOg'OH, 
a colourless, crystalline, snow-like mass, is obtained by the action 
of liquid nitrogen trioxide on ice-cold, anhydrous selenic acid, a 
large excess of the former being used initially and the greater part 
being subsequently allowed to evaporate. It has m. p. 80° 
(decomp.). It is somewhat unstable even at the atmospheric 
temperature, and is immediately decomposed by water. H. W. 

Cathodic Reduction of Elementary Nitrogen. Fr. Fichter 
and Richard Suter {Helv. Ckim. Actu, 1922, 5, 246 — 255).— 
Tschirch’s view that absorption of atmospheric nitrogen by 
leguminous plants is due to electronic action receives support 
from the work of Hiedemann (A., 1021, ii, G94). vSince, further, 
biochemical oxidation can be reproduced elcctrochcmically by use 
of high potential differences (Fichter, this vol., ii, 23), the attempt 
has been made to reduce nitrogen to ammonia by similar means. 
Rayleigh’s contradiction (T., 1897, 71, 181) of Davy’s original 
positive result can be disregarded, since he employed platinum 
electrodes and a high current density instead of gold electrodes 
and a low density. Experiments arc now described in which, 
after making full allowance for the effects of impurities by blank 
experiments, on an average 0*3 ing. of ammonia per 160 amp. 
min. was consistently obtained from nitrogen under 200 atm. 
pressure by the use of platinum electrodes of large surface, freshly 
and thickly platinised, the electrolyte being 1% sulphuric acid 
(cf. Fischer and Priess, A., 1913, ii, 285; Tiode and Schleede, 
A., 1921, ii, 328). The cathode .surface quickly loses its efficiency, 
and has to be renewed. Its activity cannot be restored by oxida- 
tion (Willstatter and Waldschmidt-Leitz, A., 1921, ii, 185). Ko 
definite evidence of ammonia formation could be obtained when a 
mercury cathode was employed. J. K. 

Formation and Decomposition of the Higher Nitrogen 
Oxides. ^L\x Bodenstein, Friedrich Boes, (Frl.) Ltndneb, 
and Ramstetter {Z. physikal. Ckem., 1922, 100, 68 — 123).— The 
equilibria N2O4 2x63 and 2NO2 2N0-h02 have been investi- 
gated over the temperature range 281*7 to 403*8® Abs., and 498*9'' 
to 825*3® Abs., respectively. The velocity of the reaction 2NO+O2- 
2NO2 has been determined at a series of temperatures. It is shown 
that the equilibrium 2NO2 ^ N2O4 is represented the formula 
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log /No,/i>N.o.=log *;j,= -2692/r+l-75 log T+0-004837’-7144x 
10^7”+3062. This equation embodies the measurements of 
Wourtzel (A., 1920, ii, 108) between 0° and 84°, and the corrections 
made by the authors on measurements of the rate of oxidation of 
nitric oxide. The dissociation 2 NO 2 — 2 NO + O 2 to be repre- 
sented by the equation log p\-o.l)o./7>-No,=log l;p=-5749/5-i-l'7.5 
log T — 0‘00050T-i-2‘839. Both constants are true for values of 
p measured in atmospheres. The experimental measurements in 
both the above oases were effected by introducing suitable quantities 
of pure nitrogen tetroxide into a quartz fl^sk and measuring the 
pressure with a quartz glass manometer at different temperatures. 
The older measurements on the velocity of combination of oxygen 
with nitric oxide at lower temperatures {0—90°) and low pressures 
were extended to higher temperatures (140 — 390°), at which the 
reverse reaction is considerable. The measurements were made, 
as before, by observing pre.ssurc changes as indicated by a bromo- 
naphthalene manometer. The reaction takes place, as expected, 
according to the equation dx/</<=iCo. . C%o-h ' The velocity 
increases with increasing temperature, but more slowly the higher 
the temperature, until eventually it is practically independent of 
the temperature. According to the present observations, the 
decomposition of nitrogen dioxide must also be measurable, and 
measurements were made at temperatures of 319—383° and the 
velocity shown to he given by dzldt=h'C^o,->cC%o The 

value of 1:' inerea.ses with temperature 1’5 times for an increase 
of 10° ; hjh' gave a good agreement with the value of K deduced 
from the measurements. The theory of gas reactions of the third 
order is considered, and it is shown that .simultaneous collisions 
between three molecules are not too few to give true trimolecular 
reactions, as is stated by Trautz (A., 1916, ii, 422). In the present 
work at 0°, where the greatest velocity is observed, it is shown 
that one hundred thousand times as many such collisions occur 
as lead to reaction, and that, from the variation of the interval 
between collisions of two molecules with the temperature and the 
probability of triple collisions, the unusual dependence of this 
reaction on the temperature may be deduced. J. F. S. 

Purification of Phosphoric Oxide. George Ixgt.e Fixch 
and Raymond Harold Kelsall Peto (T., 1922, 121, 692 693). 

The Behaviour of Amorphous Carbon and Sulphur when 
Heated : Sulphides of Carbon. J. P. Wibavt (ifec. trav. chim... 
1922, 41,^153—171; cf. A., 1919, ii, 190; also Mixter, A., 1893, 
ii, 571). — Tlie sulphur which i,s retained by carbon after a mixture 
of the two elements has been heated ha.s now been further investi- 
gated and the autlior considers that it is chemically corabined, 
although no definite compound ha.s been isolated. The product 
IS probably a mi.xtiirc of carbon with a sulphide of carbon which 
IS practically non-volatile at 1000°, although the quantity of 
sulphur retained depends on the nature of the carbon and on the 
extent of its surface (cf. Langmuir, A., 1915, ii, 467). It is pointed 
out that th^se results arc analogous to those obtained by Lowry 
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and Hulett (A., 1020, ii, 536) and by Rhead and Wheeler (T. 
1912, 101, 831, and 1913, 103, 461) in the case of carbon and 
oxygen. It is suggested that the sulphur present in coal as iron 
pyrites is fixed by the carbon in the process of coking. H. J. E. 

Processes in Gas Generators and Blast Furnaces. H. von 

JuPTXER {Z. physikal. Cheyn,., 1922, 100, 231 — 237). — A theoretical 
paper in which relationships between carbon monoxide and carbon 
dioxide in gas generators and blast furnaces Ls discussed. It is 
shown that the direct reduction of iron oxide by carbon in the 
blast furnace is advantageous, for it involves a reduction in the 
amount of fuel used, but the process is slow. In the electric blast 
furnace, better results arc obtained with porous wood charcoal 
than with the denser coke, and also the liquid condition of the 
ore accelerates the process. J. F. S. 

The State of Carbonic Acid in Aqueous Solution. A. 
Thiel {Z. anorg. Chem., 1022, 121, 211 — 214).— A theoretical 
paper. Wilke (this voh, ii, 52) assumed that the increase in the 
strength of carbonic acid caused by the addition of neutral salts 
is due to the formation of orthocarlxuiic acid. This is shown to 
be incorrect. Xo other explanation is offered. W. T. 

Solubility of Potassium Permanganate in Solutions of 
Potassium Sulphate and Sodium SiSphate. H. M. Tri.mble 

(J. Cheni. -S'oe., 1922, 44, 451 -460). — The solubility of 

potassium permanganate in solutions of sodium sulphate and 
potassium sulphate of concentrations varying between 0 and 
10‘75^o 2l'80%, respectively, have been determined 

at 2r>°. The densities of the mixed solution.s and of solution.'? 
of the single salts have also been determined for a series of con- 
centrations. It is shown that the solubility of potassium perman- 
ganate in solution-s of potas-sium sulphate decr(*ases with increasing 
concentration of the sulphate. In solution.^ of sodium sulphate 
the solubility increase.s to a maximum with increasing concen- 
tration of sodium .sulphate. The maximum solubility lies at about 
6% of sodium sulphate, after which there i.s a slow decrease in 
solubility to a minimum in .solutions which contain the maximum 
amount of sodium sulphate soluble in the presence of permanganate 
cry.stals. For the lower concontration.s of each sulphate, potassium 
sulphate acts powerfully to decrease the solubility of potassium 
permanganate in solutionsof sodium sulphate, whilst .sodium sulphate 
increases its solubility in solutions of potassium sulphate to a much 
smaller degree. J. F. S. 

Thermal Decomposition of Potassium Permanganate. 

E. Moles and M. Crespi {Z. physikal. Cktyn., 1922, 100, 337— 
345). — The thermal decomposition of pota.ssiuin permanganate 
ha.s been investigated at temperatures up to r»42®. It is shown 
that pure dry pota.ssiuni permanganate shows the first signs of 
decomposition at 2fK)'^. The prc-ssures observed when perman- 
ganate is heated at lower temperatures than this are due to the 
presence of carbonates and substances containing water. The 
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detiomposition is complete at 240°, and tlie oxygen pressure of 
the residue up to 485° corresponds with that of pure manganese 
dioxide. From 485° upwards the two dissociation curves diverge 
from one another, and this divergence indicates the formation of 
the complex assumed by A.skenasy and Solberg 1912, ii, 1107). 
The absorfition equilibrium does not coincide with the liberation 
equilibrium, a behaviour which is also oKserved with manganese 
dioxide. From the dissociation value.s of potas.sium permanganate, 
the heat of dissociation has been calculated and the value 60,000 cal. 
obtained. The absence of potaasium hydroxide in the residue after 
heating has been established from conductivity measurements, and 
it is tliorcfore proved that potassium oxide is not one of the decom- 
position products of potassium permanganate as indicated by 
Rudorf (A., 1901, ii, 3.88) in the equation 10 KMn 04 = 3 K 2 Mn 04 -{- 
7 Mn 02 + 2 K 20 -|- 602 ; consequently it i.s assumed that manganite 
must be formed according to the equation lOK.MnOj— 2 K 2 Mn 04 + 
SKsMnOj+oMnOa+fiOj. J, F. S. 

Electrolytic Production of Sodium Perborate. Peder 
Chk. Ai,sg.\.\hd (./. Phijskal Chem., 1922, 26, 137 — 155). — A long 
account of experimental work on the electrolytic preparation of 
sodium perborate is given {Tidshr. kern. Farm. Terap. Krkliania, 
1916, Nos. 17, 18), which is followed by an account of the author's 
own experiments. It is shown that by electrolysing a solution 
containing 45 grams of borax, 130 grams of sodiyira carbonate, 
4.5 grams of sodium hydrogen carbonate, 2 griims of potassium 
dichromato, and 2 grams of sodium silicate per litre at 10 ° between 
a suitably shai)ed copi)er pipe as cathode and a platinum anode by 
means of a current of 6 amperes at 7 — 8 volt.s a yield of 11 ’oo grams 
of sodium perborate per litre may be (ditainod. This corresponds 
with a 40% current efficiency. [(T. .7. Soc. Chon, hid., 1922, 326a.] 

J. F. S. 

The Preparation of Sodium Hydrogen Carbonate. E. 

Topoeescu {Compi. rend., 1922, 174, 870—873). — A study of the 
equilibrium of the four salts, sodium chloride, sodium hydrogen 
carbonate, ammonium chloride, and ammonium hydrogen carbonate, 
aitli their saturated .solutions at 15°, together xvith measurements 
on certain mixtures of two or threi? of them together. From the 
results, a solubility diagram has been constructed by Le Chatelier’.s 
method (ef. A., 1921, ii, 248). From this diagram it is possible to 
calculate the amount of the different salt.? which will cry.stallise 
«hcn a solution of known initial com|K)sition is progressively 
evaporated. \y. G. 

The Manufacture of Sodium Carbonate by the Ammonia 
Process. H. Le Cuateliek (Compi. rend.. 1922, 174, S36 — 
— Lsing the results of Toporescu (cf. preceding ab.straot), 
diagrams are constructed by means of xvhich it is i».ssible to calculate 
the theoretical yields in the ammonia-soda pnxeess, under different 
conditions, and starting with mixtures of any initial composition. 
The theoretical maximum yield may be considerably reduced by 
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very slight changes in the initial composition. These results, 
obtained by studying the concentration of solutions initially very 
dilute, are applied to manufacturing conditions in which salts are 
added to a fixed amount of water, which is kept constant through- 
out the separation of the sodium hydrogen carbonate. It is possible 
to calculate the amount of water, on the one hand, or salt, on the 
other, which it may be necessary, under the manufacturing con- 
ditions, to add in order to get the maximum yield of pure sodium 
hydrogen carbonate. W. G. 

Density of Aqueous Solutions of Ammonium Perchlorate. 

A. Mazzucchelli and S. Anselmi { Gazzetta , 1922, 52, i, 147— 
152). — The densities of aqueous ammonium perchlorate solutions 
of P% concentration or n-normality are given by the equa- 
tions, <i„=0-999I3 + 4-6826 . 10 “ . p+1-425 . 10-“ . /-f 2-10-’ . f - 
rf =0-999074 4-7898 . 10 “ . p+1-920 . 10 “ . J)“+ 1'33 . lO’® .p“, and 
d, 5=0-99913+5-632 . 10 “ . »-5-24 . 10“* , »“-5-2 . 10 “ . The 
results sliow that ammonium perchlorate dissolves in water with 
increase of volume at 2o° and with decrease of volume at 15°, and 
thus support dc Boisbaudran's view (cf. Roozeboom, “ Heterogene 
Gleichge-n-ichte,” IT, i, 402) that no fundamental distinction can be 
dra\vn between salts dissolving with contraction and those dissolving 
-n-ith expansion of volume. T. H. P, 

The Decomposition of Ammonium Nitrate by Heat. 
HoBitCE Leonard Saunders (T., 1922, 121, 698 — 711). 

The Ammonium Carbonate-Carbamate Equilibrium. 
Rudolf Weo.scheider {Z. anorg. Chem ., 1921, 121, 110 — 112).— 
A theoretical paper in which the author makes an attempt to 
explain the divergences of the view-s of Faurholt (this vol., ii, 272) 
and the author (A., 1916, ii, 617) in connexion with the equilibrium 
in a solution of ammonium carbamate. It is sho-svn that the 
equilibrium in such solutions cannot he regarded as definitely 
settled until some hypothesis is put fonvard which will explain the 
older results and those of Faurholt, or until it is shovvn that the 
results of Fenton and of Burrows and Lewis, despite their agreement, 
are erroneous. J. F. S. 

Purity of Atomic Weight Silver. I. Gases in Pure Silver 
and Iodine. Gregory Paul Baxter and Leon Woodman 
Parsons {J. Amer. Chem . Soc ., 1922, 44, 577 — 591). — The amount 
of gases contained in silver and iodine which has been purified for 
atomic weight work has been determined. It is show-n that iodine 
sublimed in air yields small quantities of gases when resublimed 
in a vacuum. The proportions varied from 0-0005% in the case 
of crude iodine to 0-00015% in the case of the purest material. 
These proportions are far smaller than those found by Guye and 
Germann (A., 1914, ii, 727). Crude silver, when converted into 
iodide in a vacuum, was found to yield 0 006% of gas, whilst the 
purest material when treated in the same way yielded only 0 00063%. 
In this case also, the proportion of gas found in the pure metal 
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is only one-seventh that found by Guye and Germann. The fore- 
going figures are based on the assumption that the iodine and the 
silver are responsible for all the gas evolved, and that the gas is 
as heavy as air. It has been shown to be likely that a portion of 
the gas obtained was either liberated from the walls of the apparatus 
or diffused through the reaction tube. Furthermore, in the case 
of .silver, at least, a large portion of the gas was found to be hydrogen. 
There is therefore good reason to believe that the real percentages 
arc smaller than those given above. When the maximum correc- 
tions are applied, the atomic weights of silver and of elements 
referred to silver are affected in the moat unfavourable ca.ses by 
only 0 002 unit. j. p, g. 

Purity of Atomic We^ht Silver. II. Solid Impurities. 

Geegoky Paul Baxter (J. Amer. Ckem. Soc., 1922, 44, 591 — 
594; cf. preceding abstract). — Atomic weight silver when examined 
spectroscopically shows the presence of only calcium as impurity, 
and this in an amount not greater than 0-00004%. It is therefore 
concluded that in the present .state of the most accurate chemical 
analysis the purity of atomic weight silver is fully adequate. 

J. F. S. 

The Absorption of Nitrogen by Calcium and its Alloys. 

Otto Ruff and Hell.mutii H.artmann {Z. anorg. Chem., 1922, 
121, 167—177). — Methods of preparing calcium alloys are given! 
The rate at which alloys rich in calcium absorb nitrogen depends 
on volume relationship, temperature, potential of the added metal, 
and the calcium nitride content of the alloy. The contraction 
of calcium in the formation of calcium nitride keeps the exposed 
surface porous, but pure calcium is almost passive towards nitrogen. 
Metals more strongly positive than calcium accelerate the adsorp- 
tion (K, Ba), of the others, .some have no effect (Mg, Pb, Sn), others 
retard it (As, Sb), and some inhibit it (Bi, C'u, Zn). The addition 
of more positive metals has a loosening effect on the valency 
electrons of calcium. Calcium nitride acts as a catalytic agent 
in all case.s. With calcium alloys containing 5% of the nitride, 
pure argon can be obtained from atmospheric nitrogen in a few 
minutes even at a temperature below 320°. W. T. 

Zinc Borate. T. C. N. Broeks.mit (Pharm. ^yeekhlad, 1922, 
59, 205 — 268). — The admixture of solutions containing equivalent 
weights of zinc sulphate and borax causes the precipitation of a 
gelathious mass, which is very difficult to filter and wash. When 
dry, it contains boric acid, even after prolonged washing, but zinc 
oxide b also present. The precipitate is soluble in boric acid 
solution if it is kept moist, but becomes insoluble when dried. 

S. I.' L. 

'^aUous Nitrite in certain Complex and Double Nitrites. 

\. CuTTicA and A. Paciello (GazzeUa, 1922, 52, i, 141 — 147). 

Although thallium closely resembles in physical properties the 
heavy metals, thallou.s nitrite exhibits a chemical and physico- 
chemical behaviour quite different from that shown by the nitrites 
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of these metals. In aqueous solution, tliallous nitrite, like the 
alkali nitrites, is highly dissociated, and the salt shows no tendency 
to form either complex or double nitrites. In the compounds 
described below, this nitrite enters with the character of the alkali 
nitrites. 

Cwpric lluillous nilrite \thaUous cu 2 yriiiitrite\ Tl3[Cu(N0.2)g], forms 
opaque, black, rounded crystals, yields pale green, aqueous solutions 
and is decompo.scd by dihite acid, with formation of a blue solution 
and liberation of nitrous acid. At the ordinary temperature, both 
the solid salt and its aqueous solutions are stable. 

In order to trace the disphiceruent of the equilibria produced 
in solution of cux>ri-nitrous complexes by variation of the relative 
concentrations of the components, conductivity measurements 
have been made on solutions containing cupric chloride and barium 
nitrite in different proportions. The conductivity-composition 
curve shows two inflexions, duo to the appearance of two complexes 
coiTespontUiig with the ions [Cu(N()A] and [Cu{N02)2]- 

Tkalloua nichilonilriley TIJNifNOj)^]* forms stable, flesh-red 
crystals and yields stable, green, aqueous solutions. 

Bariu7)i tkaUoKS nitrite, TlN02,2Ba(N02)o, forms golden-yellow, 
prismatic crystals and is stable in the air and very readily soluble 
in water. 

Lead thaUom nitrite, Pb(X02).2.-TIX0.2,H20, forms orange-yellow 
crystals and in aqueous solution, especially when heated, undergoes 
partial hydrolysis with separation of lead hydroxide. T. H. P. 


Thallium Bismutho>, Stibio-, and Arseno'thiosulphates. 

G. C.^NNERI {Gnzzetta, 1922, 52, i, 37 — 11 ; cf. Carnot, A., 1877, 
i, oO; Hauser, A,, 1903, ii, 487; S/.ilagyi, A., 1921, ii, 199, 207).— 
Tkallons bismuthodkiosulpheite, prepared either froia 

the double compound, Tl2^?203,2Xa2S2(53,8H20 (of. Vortmann and 
Padberg, A., 1890, 12), and bismuth chloride or from potassium 
bismutho-thiosulphate and a thallous salt, forms a sparingly 
soluble, microcrystalline, yellow powder. It is moderately stable 
in neutral solution at a low temperature, but decomposes uith 
formation of sulphur dioxide and bismuth sulphide when gently 
heated, the decomposition being retarded by alcohol and accelerated 
by a trace of acid. The salt is soluble in excess of potassium bis- 
mutho-thiosulphate solution, yielding a clear liquid, with which 
alcohol forms a microcrystalline, orange-yellow precipitate con- 
taining both thallium and potassium. 

Thallous stibio-lhiosulphate, Tl38b(S203)3, similarly prepared, 
forms a white, microcrystalline j>owdcr, and is stable in a dry 
atmosphere, but in presence of moisture rapidly reddens, owing 
to formation of antimony oxvsulphide : 2Tl3Sb(S,>03)3 SbOS2T 
4802^3X128203. 

Thallous araeno-thiosulphaie, TlgAsiS^Oglg, similarly obtained, 
forms a white powder and decompose.^ more readily than 
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Density and Molecvilar Volume of the Oxides of Lanthanum, 
Praseodymium, Neodymium, Samarium, and Europium. 

Wilhelm Prandtl { Ber .^ 1922, 55, [B], 692 — 694).^ — The densities 
of the earth oxides depend greatly on their method of preparation 
and on the temperature to which they have been subjected. The 
iiitrates when ignited give very voluminous, porous oxides which 
cannot be freed from adsorbed gases and consequently have low 
densities. The oxides obtained from sulphates are only deprived 
of the last traces of sulphur trioxide with great difficulty. Com- 
pact oxides are most conveniently prepared from the oxalates ; 
the present series is therefore obtained by ignition of the latter 
in an electrically heated furnace at about 900^' until constant in 
weight. Praseodymium sesquioxide is prepared by the reduction 
of the black oxide, Pr 407 , by hydrogen at 900°. The following 
data arc recorded ; 


Oxide. Colour. t/*''. 

LajOs Piiro white 0-51 

PrjO, Greenish-yellow 6-H7 

hMjOo Beddish-blui.sli-grey 7-24 

Sm^Os Whit© wirh yellow ting© 7-43 

EujOj Almost white with reddish yellow tinge 7-42 

lldjOa Colourles.s 7-407 

?r;0, Black 6-71 

EujOj (from the nitmte) 6*5.5 


ilolecular 

volume. 

50*08 

48*01 

46*49 

46*95 

47*44 

48*95 


H. W. 


Corrosion of certain Aluminium Alloys. L. Rolla 

[Gazzetto, 1922, 52, i, 79 — 87). — The author applies Dcsch's method 
of investigating corrosion, in which 1h(^ metal is made the positive 
pole in the electrolysis of sodium chloride solution (A., 1011, ii, 
381) to variou.s alurniniiim-zinc and aluminium-magnesium alloys, 
which were prepared in a cuiTcnt of hydrogen In the electric 
furnace. 

[With lL\Ero Fr.a.ssineti.]— The results obtained with the 
aluminium zinc alloys show that solid solutions of zinc in aluminium 
undergo corrosion in such a way that neitlier of the two components 
exerts a true protecting action on the other. This result indicates 
that, although the solution pressure of the aluminium is greater 
than that of the zinc, the phenonioiion is not electrochemical, but 
purely chemical in character. C'orrosion effected by means of 
electrolytic chloi-ine does not modify substantialh' the ratio between 
the weights of the disintegrated metals remaining adherent and 
those dissolved or precipitated when the alloys are treated with 
either sea-water or sodium chloride solution. The results obtained 
are fully confirmed by micrograph ie investigation of the corroded 
alloys. 

[With M.\rio Bulli.] -Two magnesium-aluminium allovs con- 
taining (1) 5*68% .Mg and Al and (2) O-O";; Mg and 92*18% 

Al, with small proportions of iron, silica, and carbon, were examined, 
the latter undergoing the more rapid corrosion. In either case, a 
voluminous precipitate, mostly aluminium hydroxide, was formed, 
iind the proportion of magnesium removed was greater than that 
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of the alurainium. The protective actioft of the adherent stratum 
of aluminium hydroxide exerts an important influence on the 
course of the corrosion, rendering it discontinuous. T. H. P. 

Solubility of Aluminium Nitrate Crystals in Solutions of 
Nitric Acid of Various Strengths at Various Temperatures. 

Lowell H. Millig.an (J. Aimr. Chem. Soc., 1922, 44, 567 — 570) 

The solubihty of the ennea-hydrate of aluminium nitrate has been 
determined in nitric acid of concentrations varying from t-SS”/ 
to 72-4% at 0-4°, 20“, 40°, and 60°. The solubility increases with 
increasing temperature for constant nitric acid concentration, and 
for the same temperature decreases rapidly with increasing nitric 
acid concentration. J. F. S. 

The Electrochemical Behaviour of Alloys of Manganese 
with Copper, Nickel, Cobalt, and Iron. G. Tammann and 
E. Vadees (Z. anorg. Chem., 1922, 121, 193 — 208). — The mixed 
crystals of manganese with other metals show the following limiting 
concentrations for the action of chemical reagents and in their 
eleotroohemical behaviour; Au-Mn 0-50 mol. Au. Ag-Mn 0’7o 
mol. .4g. Cu-Mn 0-.50 mol. Cu. Ni-Mn 0-50 mol. Ni. Co-Mn 
0-50 mol. Co. Fe-Mn none. The manganese employed was not 
pure, and therefore these limits are only approximate. More .silver 
(0-7o mol.) is necessary to protect the manganese than the more 
positive metal copper (0-5 mol.). This limit in the case of silver 
holds for precipitation of metals as well as for the potential of the 
alloys. 

In the ease of copper, however, a sharp limit for the action of 
chemical reagents could not be obtained, but the potential showed 
a sudden change at the concentration 0-5 mol. Cu, and the decom- 
position potential of the element Cn|MnCl 2 |MnjCui_iis independent 
of the corapo-sition of the alloy when x<o; with a: >5 it decreases 
with decrea.sing amount of copper to zero. The same applies to 
the nickel and cobalt alloys. In the case of nickel-manganese 
alloys a sharp limit (O o mol. Ni) is found for the evolution of 
hydrogen from hydrochloric acid, and for the precipitation of 
cadmium from cadmium chloride solutions; this hmit does not 
exist in the case of the cobalt-manganese alloys. Iron is the 
least able to protect the manganese in these alloys. W. T. 

Preparation of Green Manganous Sulphide. Friedrich L. 
Hahn {Z. mwrg. Ckem., 1922, 121,209 — 210). — For the preparation 
of the green sulphide the following procedure is necessary. One 
hundred grams of manganese sulphate are. dissolved in 300 c.c. 
of water. One hundred c.c. of 20% ammonia solution are saturated 
with hydrogen sulphide, and another 100 c.c. of the ammonia added 
(colourless ammonium sulphide). Thirty c.c. of this are saturated 
with sulphur at the boiling temperature and then made up to 
100 c.c. with the colourless solution (yellow ammonium sulphide). 
To a boiling mixture of 5 c.c. of the manganese solution, 20 c.c. 
of 20% ammonia, and 100 c.c. of water, arc added 30 c.c. of the 
yellow ammonium sulphide. The precipitated manganese sulphide 
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is dark green. To this is immediately added the colourless and 
yellow ammonium sulphide and the warm manganese salt is added 
in portions, the mixture being kept almost boiling and well stirred, 
if the manganese salt is added too rapidly, the flesh-coloured 
sulphide separates. W. T. 

Structure and Simple Displacement of Iron. O. MttaoE 
(Z anorg. 1921, 121, 68—72). — In previous papers {Jakrb. 

Min.i 1899, 2, 63; 1^1, 14, 314), it was shown that ordinary 
(a) iron could not possess a plane-centred cubic structure. It is 
now shown, in keeping with the measurements of Westgren and 
Litidh (this vol., ii, 152), that the simple displacement of iron is in 
keeping with a space-centred cubic structure. The simple dis- 
placement which accompanies the working of a-iron is ipipossible 
in y-iron above the transition point. Consequently, the behaviour 
of a-iron on working is quite different from that of y-iron. A 
cliaracteristic feature of the simple displacement in the working 
of «-iron is a relatively large increase in volume, which may amount 
to two-thirds. This is due to the formation of relatively wider 
concave channels. • J. F. S. 

The Colour of Ferric Oxide. J. Arvid Hedv.^ll {Z. anorg. 
6’Acm., 1922, 121, 217 — 224). — The colour of feme oxide may 
vary from bright yellow to bluish-black. The light-coloured 
variety is obtained by the cautious Jieating of any of the sulphates 
of iron; the darker varieties are obtained by heating any of the 
other compounds of iron. The sulphate also giv{>s tlie darker variety 
on lieatiiig with a flux or alone at 650'^. Wlien heated at 650-— 
1000^, all the varieties become brown or dark violent ; above 1000®, 
they become black or bbiish-blaek (the colour of .specular iron 
ore). Heating at above 650® causes a permanent change in colour. 
Those varieties are explained either by the assumption of the 
existence of several stable modifications of ferric oxide or by that 
of different crystalline forms of the same modification. The author 
examined specimens of ferric oxide prepared by twentj’-seven 
different methods; they were all crystalline. The bright yellow 
variety consisted of thin plates, the others were small grains or 
short prisms. They all gave the same A’ -ray .spectrum, and there- 
fore belong to the same system. The change from the light yellow 
to the darker variety was studied ; it took place at 700°, the leaflets 
lo.sing their form and becoming granular. W. T. 

Cobalt-Tungsten Alloys. Karl Kkeitz [Mefall w. Erz^ 
1922, 19, 137 — 140). — In the cobalt-tungsten series there is evidence 
of the formation of two compounds, CogW, melting at 1500® and 
CoW, melting at 1650®. Between 0 and 40% of tungsten, the 
alloys consist of a series of mixed crystals; from 40 — of 
tungsten, of a mixture of eutectic and mixed crystals or of 
eutectic and the alloy CoW, according as the tungsten is less or 
more than 4.5%, The eutectic contains 44-5% of tungsten and 
melts at 1480°. Addition of tungsten to cobalt rapidly increases 
the hardness and brittleness and reduces the specifle electrical 
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conductivity. Up to 3% of tungsten, the alloys are more readily 
attacked by sulphuric acid than is cobalt j with more than 3% 
the resistance of the alloys to attack by acids rapidly increases 
[Of. J. Soc. Chem. Ind., 1922, May.] A. R. p. 

The Hydrolysis of the Roseocobaltic Salts. P. Job {Co7npt. 
rend., 1922, 174, 943 — 946). — By a quantitative application of the 
method previously described (this vol., u,*301), using an oxygen elec- 
trode, the author has shown that, under the influence of hydroxyl 
ions, the roseocobaltic salts are converted into hydroxo-salts and 
that the equilibrium constant of this rcactioi^ at 16° is 6x10'^^. 
The constant of hydrolysis of the roseo-ion is calculated as being 
1-2x105 * W. G. 

Electrolytic Reduction of Chromic Chloride to the Bivalent 
State. M. C. Taylor, W. A. Gkrsdorff, and E. J. Tovrea 
{J. Amer. Vhem. Soc., 1922, 44, 012— 614).— When chromic chloride 
solution is clcctro!y.sed iti a two-compartmcnt cell between a 
spiral spongy lead cathode and five graphite anodes, it is reduced 
to chroinoiis chloride. With a total cathode surface of 1-24 (dcm.)’^ 
and a current of 1*6 amperes, a c\irront cfhciency of 96% may be 
obtained over the period required to reduce 87% of the chromium, 
if the solution is kept stirred and if the current is reduced when 
hydrogen commences to be evolved. With a steady and unchanged 
current strength the efficiency i.s only '>32^ for the same amount 
of reduction. ' J. F. S, 


Normal Chromium Azide and the Formation of Complex 
Salts. E. Cmveri-Man'DalA and 0. Gomei.t.a {Gozzeita, 1022. 52, 
i, 112 — 115), — The compound CrXg.BCgHjN, the behaviour of which 

indicates it to be a complex salt of the form\ila j~Cr 

(cf. A., 1919, ii, 468), may be obtained in better yield and purer 
condition by concentrating in a vacuum an alcoholic solution of 
chromium azide containing pyridine in solution. 

Chromium azide, OrfXglg, prepared by prolonged treatment 
of an absolute alcoholic solution of cry’stallised chromium nitrate 
\^ith anhydrou.s sodium siilpliate and evaporation of the filtered 
liquid with the calciilateil pro])()i'tion of sodium azide in a vacuum, 
forms a highly hygroscopic, dark green, amorphous mass. If the 
alcoholic solution of the chromium azide i.s not thoroughly dry, 
partial hydrolysis occurs, with formation of the basic azides, 


OH'CrfNglg and CrX 3 (OH) 2 . 

The compoioid CrNg.SNaNg forms green (crystals, with ammonia 
yields a blue coloration and with silver nitrate, not silver azide, 
but a highly explosive comple.x salt, so that it evidently contains 
a complex anion, [CrfNglg]'", analogous to [CrfCXlfi]'" and 
[Cr(SCX)(;]"'. The corresponding free acid, could not 

be isolated owing to its ready deconiposahility. T. H. P. 


New Views on the Constitution of the Chromic Acid. 

N. R. Dhar {Z. arionj. Chem., 1921. 121, 99— 102).— A theoretical 
paper in which tlie author considers the behaviour of chromic 
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acid in solution. It is suggested that chromic acid is an acid of 
medium strength, and that it dissociates in the two stages H 2 Cr 04 
H'+HCrO/, HCrO/ ^ H*+Cr 04 ", but the dissociation constant 
uf the first stage is extremely large in comparison with that of the 
second stage. Similar behaviour is found in the case of maleic 
and dipropyl malonic acid. J, F. S. 

The Preparation of Gaseous Metallic Hydrides from Alloys 
and Solutions. Fritz Paneth, Adolf Johann.sen, and Max 
Matthies (Bcr., 1922, 55, [B], 7C9 — 775). — The gaseous hydrides 
of bismuth (A., 1910, ii, 07 — 68) and tin (A., 1020, ii, 41) have 
been obtained by melting the respective metals vith magnesium 
and decomi)osing the products so formed with dilute acids. The 
yields, however, are very small and uncertain. Numerous atteinirts 
have therefore been made to find more favourable conditions for 
the formation of the alloys, but these have not resulted in any 
improvement in the preparation of the hydrides, and have led the 
authors to the conclusion tliat the process cannot be regarded 
as a simple decomposition f)f tlie magnesium bismuthide or stannide. 
Evidence in favour of this view is found in the observation that 
the relatively best yield.s of hydride are obtained from those 
portions of the mixtures in which the magnesium and tin or bismuth 
have not been melted together completely, that bismutli hydride 
is obtainable from magnesium which is merely coated witli fused 
Tnetallic bismuth, that the well-defined compounds, Xa^Bi and 
N’a 4 iSn, do not give a trace of melallic hydride, and, in particular, 
that thorium-C de})ositcd on magnesium foil continues to evolve 
the metallic hydride for a long time after removal of the thin 
film is complete. It therefore appears possil^le to obtain metallic 
hydrides from suitable solution.s of the metals instead of from 
their alloys and, in this connexion, the production of tin hydride 
by the action of magnosiinn on a sohilion of tin sulphate is 
described in detail; the operation proceeds with .such uniformity 
and gives such good yields that it is suitable for lecture demon- 
stration purposes. A solution of stannous chloride in hydro- 
chloric acid may replace that of fin sulphate, but, in this case, 
the deposit formed when the gas is led through the heated Marsh 
tube consists of colourless stannous chloride (due to the hydrogen 
chloride carried forward in the gas) instead of metallic tin. This 
possibly accounts for the i)revious non-observance of the formation 
of tin hydride when tin is used for evolving hydrogen in Marsh's 
test for arsenic. " H. W. 

The Preparation o! Gaseous Metallic Hydrides by the Spark 
Discharge. Fritz Paxetii. Max Matthies, and Fduak 
-Schmtdt-Hebbel {Bpt , 1922, 55, [B], 775 — 7S9). — Attempts are 
described to produce bismuth hydride by jjassing aetivi* hydrogen 
over bismuth powder, but the gas is not formed in identifiable 
amount. Small quantities of it arc produced when rods of bis- 
muth arc used as electrodes in the formation of active hydrogen. 
Better re.sults are 4)btained by the analogous use of lead, and the 
further experiments arc mainly performed with this metal. The 
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yields with the disposition of apparatus outlined above are small 
and very irregular, in spite of the apparent uniformity in the 
conditions, but some improvement can be efiected by using finely 
divided lead or, preferably, granulated lead packed round the 
platinum electrode and arranging the tube (it is figured and 
described fully in the original) in such a manner that the hydride 
produced is removed rapidly from the neighbourhood of the 
discharge. Even under these conditions, the experiments are 
very uncertain, and the yields of hydride are found to diminish 
with increasing purity of the reagents, thus indicating that some 
impurity is functioning as catalytic accelerator. Systematic search 
has shown that methane and the vapours of ethyl alcohol, ethyl 
ether, glycerol, light petroleum, paraffin, and the pyrogenic vapours 
from caoutchouc and paper have a very marked positive action. 
On the other hand, mercury, o.Kygen, iron, iodine, sulphur, sulphur 
dioxide, hydrogen sulphide, silicon hydride, ammonia, arsine, and 
stibine have no appreciable effect. Subsequent experiments are 
therefore perfunued in general with the addition of coal gas which 
is purified by successive treatment wth concentrated sulphuric acid, 
alkaline sodium hyposulphite solution, potassium hydroxide (50%), 
calcium chloride, and phosphorus pentoxide. The arrangement of 
the apparatus is sketched and described in detail in the original. 
The product, which is condensed by liquid air, contains the metallic 
hydride mixed with a relatively large excess of liydrocarbons or 
the products derived from them under the action of the electric 
discharge, and the mixtures cannot be approximately separated 
by any available process of fractionation. It is therefore necessary 
to elaborate a rnetliod for the analysis <.)f mimite amounts of metallic 
hydride in the presence of an indefinite mixture of hydrocarbons, 
Tnis is effected by decomposing the hydride by heat and measure- 
ment of the pressure of the resultant gases ; the latter arc cooled 
by liquid air, whereby only the hydrogen remains in the gaseous 
condition, and this is then absorbed by a lieated palladium capillary. 
The pressure of residual gas is then estimated under the same 
conditions as previously, the 'difference in the rcading.s giving the 
amount of hydrogen. The deposit of metal ia weighed. The 
method gives satisfactory re.sults with stibine and with tin hydride, 
to which the formula, SnH 4 , is assigned. With lead hydride it is 
unsatisfactory, since this substance cannot be separated by frac- 
tionation from unsaturated hydrocarbons, which subsequently 
become hydrogenated by the hydrogen derived from the hydride. 

Under the experimental comlitions adoj^ted, volatile hydrides 
are formed from lead, bismuth, tin, antimony, tellurium, germanium, 
arsenic, and selenium, but not from aluminium, zinc, or mercury. 

H.W. 
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Hineralogieal Chemistry. 


New Hypothesis of the Origin of Natural Fuels. G. Cal- 
CAGNi (Gazzelta, 1922, 52, i, 87 — 93). — The author advances and 
discusses the view that coal, natural graphite, petroleum, etc., 
may have had their origin in organic compounds, even of great com- 
plexity, existing on the earth long prior to the appearance of life. 

T. H. P. 

The Constitution of Anthracite. Arthur Grounds {J. Soc. 
Chem- hid.y 1922, 41, 88 — 93t). — Three constituents can be recog- 
nised in anthracitic coals, namely fusain, occurring to the extent 
of about 1% or less, a glossy constituent similar in appearance to 
the vitrain of bituminous coala and de.signafcd i/j-vitrain, which 
foiins the major portion of the seams, and a constituent similar 
to the clarain of bituminous seams present to the extent of 5 — 
10% at most in the anthracites examined. The fusain was gener- 
ally soft, porous, and pulverulent, and could bo separated from 
the other constituents by fractional sieving. In certain oases, 
a harder variety was found as-sociatcd with the soft fusain, and 
this contained a higher percentage both of ash and of volatile organic 
matter than the latter. Whilst the fusain in bituminous seams 
usually contains less volatile organic matter than tlie associated 
coal, the anthracitic fusain sometimes contains more and some- 
times less. In one case, the dense fusain contained 23-22%, com- 
pared with 11-00% for the adjacent i/f-vitrain, calculated on a 
moisture- and ash-free basis. The ash of fusain varies widely 
from about 3-0 — 1-5-0% and is much liigher than the ash of ^--vitrain, 
which usually varies from 0-1 to 1-5%. The water-soluble con- 
stituent of the ash of ij-vitrain amounts to 1-7 to 6-9%, of the total, 
and thereby differs widely both from that of vitrain, which usually 
contains about 70% of water-soluble substance, and of fusain, which 
varies from 10 to 50%. This variation -with fusain is doubtless 
due to its porous nature, which allows tlie percolation of saline 
solutions which deposit their solid matter in the fusain on being 
subjected to concentration by heat. In all the seams examined, 
the l//-■vitrain gives an almost constant Al^Og : SiO^ ratio of 1-10, 
very similar to that of the fusain examined by the author (1-17), 
hut very different from that of the ordinary vitrain of bituminous 
scams (2-, 55). G. F. M. 

Some Constituents of Lignites. II. R. C'lrs.v and 51. 
Croce (Gazzetta, 1922, 52, i, 125—128; cf. A., 1921, ii, 343).— 
The various natural organic compounds found in lignites may be 
grouped, according to their melting points, in the following classes : 

(1) fictelito, m. p. 46°; dinite, ra. p, 35°; and schecrite, m. p. 44°; 

(2) simonellite, m. p. 62°; (3) konlcinite, m. p. 108—114°; (4) 
hranchitc, m. jr. 75 — 81°; borabiccite, m. p. 75°; Imrtite, m. p. 
'5°; the hydrocarbon of Tcrni lignite {loc. cit.), m. p. 75°, and 
hofmannite, m. p, 71°. 
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The authors find that, when purified, all the substances of 
group (4), as well as mixtures of them, have m. p. 74 — 75°, and 
all have compositions and molecular weights corresponding Avith 
the formula CjqH^. 

The dihydroeamphene, m. p. 74 — 7o , obtained by 

Etard and Mcker (A.. 1898, i, 44,8), and by Houben (A., 1906, i, 21), 
has been prepared by various methods and is found to have m. p. 
85—86° (ef Hesse, A., 1906, i, 375), its mixture with hartite having 
m. p. 52°. T. H. P. 

Fossil Wax of Monte Falo. R. Ciusa and R. Vois {Gazzetta, 
1922, 52, i, 135- 136).— This wax, m. p. 47- 49° (crude), ,50— .■>■)» 
(purified), contains the paraffin hydrocarbons C 23 H 48 , and 

C 26 H 54 , togetlier with higher members of the .series, and is free 
from compounds containing sulphur or oxygen. T. H. P. 

Stasite, a New Mineral Dimorphous _ with Dewindtite. 

Alfred Schoep {Compt. rend., 1922, 174, 875— 877)., As a dirty 
yellow material, this occurs mixed with torbernite at Kasolo, 
Katanga, Belgian Congo. Under the microscope, it is seen to 
consist of minute, flattened prisms of a goiden-yellciw colour and 
with straight extinction, rf 5-03. In the oxidising flame it fuses 
to a black globule, and it is soluble in nitric acid to a yellow solution. 
The extremes of several analyses made on two lots of material 
dried at 100° arc given under f (also CaO 0-30, JIgO trace). 

I>1,0. fOj. I'A- Rm, IRO, 

I. 2.vr):! -26-20 .-,.V77 —56-26 10-32 - 10-CO 6-24 -6-71 .5-60 0-40 -I-IT 
II' 26-40 i57,l'J 10-68 — u-iO — 

The mean values calculated to 100"; given under II correspond 
5 nth the formula 4Pb0,SU03,31\05,12H.,0, identical wuth that 
for dewindtite (this vol., ii, 305). The new mineral is thus dinior. 
phoiis with dewindtite, diiforing from it 111 colour, density, and 
form of the crystals. 


Aphthitalite from Kilauea. H. S. Washington and R E 
Mekw-is {Amer. Min., 1921, 6, 121 -125),— On the walls of hot 
(about 800°) crevices in new lava are bright hluo encrustations ol 
small, hexagonal plates of aphthitalite, which on cooling become 
nearly white. In cooler parts of the crevices the encrustation 
consists of thenardite. The aphthitalite is optically uniaxial with 


w 1-487, e 1-492; analysis gave 
SO,. Ci. K.O. Xa.,0. 

,51-50 0-03 23-72 22-76 


coiresponding with K,S 04 43-88, Xa,,,S ()4 52-12, or ^ 

about 1:1-0. The variable compositurn of aphthitalite anrt ith 
relation to arcanitc (orthorhombic K.,S() 4 ) are thscussed. An- 
hydrous copper sulphate crystallised from^ hot sulphuric acid rs 
orthorhombic (pseudo-hexagonal) %vith l-TJ and 7”^ tiL 
is thus related crystallographically to the alkali sulphates. 11 
alkalis and copper were probably volatilised as sulphides, ^ i 
in contact witli the air are deposited as sulx>hates. b. J- 
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A Tantalate and Coluznbite from South Dakota. William 
p Headdbn (Amer. J. Sci.y 1922, [v], 3, 293 — 299). — Analyses 
of fragments of brown or grc3dsh-black columbite : I — III, from 
the Old Mike mica mine in Custer Co. ; IV, from Harney City, 
Pennington Co. ; V and VJ, from Tin Mountain, Custer Co. Frag- 
ments of a black tant-alate (presumably tapiolile) gave VIT — XIII. 
(Vvstals determined to be tapiolite from Prospect (near the Old 
mica mine) gave XIV. 



Cb^Oj. 


TiOg. 

SnOj.* 

FeO. 

MnO. 

Total. 

d. 

1 . 

08-00 

9-88 

0-53 

0-88 

5-45 

14-79 

99-53 

5-201 

n. 

67-20 

10-10 

0-92 

0-96 

5-96 

15-08 

100-22 

5-421 

lit 

63-90 

13-74 

0-80 

0-54 

5-92 

14-95 

90-8.5 

5-496 

IV. 

34-CO 

46-02 

1-52 

0-38 

13-32 

4-31 . 

100-15 

6-444 

V. 

27-22 

.53-47 

1-30 

0-44 

11-91 

5-66 

100-00 

6-725 

VI. 

28-81 

53-67 

1-63 

0-38 

1 2-00 

5-20 

100-159 

6-845 

VII. 

8-63 

69-55 

I 5J) 

5-29 

10-84 

4-19 

100-01) 

6-954 

Vlll. 

5-49 

76-08 

2-84 

0-22 

14-16 

1-21 

100-00 

7-019 

rx. 

6-97 

77-2t 

0 81 

M8 

13 60 

1-02 

100-82 

7-180 

X. 

5-06 

78-28 

1 .33 

0-28 

13-35 

1-22 

100- (52 

7-468 

XJ. 

4-32 

79-50 

0 92 

0-32 

13-42 

1-56 

100-04 

7-704 

XII. 

3-C9 

81-40 

0-58 

0-12 

12-55 

1-73 

100-07 

7-878 

XHI. 

1-97 

83-57 

traoo 

0-10 

13-28 

M9 

100-10 

7-97") 

XIV. 

5-18 

77-23 

1-38 

0-32 

14-84 

0-42 

100-00 

7-190 

Including some WO3 ; 

: small ainoutil.? 

of cassit 

erite hav 

(J been deducted. 


From these analyse.^ it is seen that with increasing tantalic acid, 
not only is there an increase in density, but also iron replaces 
manganese. F. J. 8. 


Analytical Chemistry. 


Xylenol-blue and its Proposed Use as a New and Improved 
Indicator in Chemical and Biochemical Work. Abraham 
CoHEX {Biochem. J., 1922, 16, 31 — 34). — The author recommends 
as an indicator : 4-(Iimi(ht/lhf nz<-tK-f}dphonrphfhalci}i 

(xylenol-blue), which has an acid range from /*„ 1-2 (red) to P,t 
I’-S (yellow), and an alkaline range from P,| 8-0 (yellow) to 9-G 
(blue). This now inilioatnr po.ssessos several advantages over 
thymol-hlue, in jdace of which it can be succossfullv employed. 

W. O. K. 

Influence of Ethyl Alcohol on the Colour Change of Phenol- 
phthalein. Rudolf WnoscnKfoKR {Z. phi/i>ikal. Chern., 1922, 
100, 532 — .536). — It is shown that the presence of alcohol in 
acidimelric titrations iniweases the amount of alkali necessary to 
produce a colour change with phenolplithalein as indicator. I'hc 
cause of the sliglit increase is (liscus.sed and it is .sliou n to be lu'ob- 
abic tliat a conihination of the alcohol with the phcnol]>hthalcin 
explains the experiraeutal results. (C'f. Hildebrand, A., 1909. ii. 25). 

J. F. S. 
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The Application of the Iodine Electrode in Potentiometric 
Titrations. I, M. Kolthofp (Bee. irav. chim.^ 1922, 41, 172-^ 
191). — ^Vhen an iodine electrode is used for the titration of an 
iodide by means of silver nitrate, it is found that in a neutral 
solution an error of 0*8% occurs, probably due to adsorption. 
a solution containing free sulphuric acid the error is negligible 
although the potential requires a considerable time to reach con’ 
stant value. By means of the "iodine electrode, an iodide may be 
titrated Tvith silver nitrate in presence of an equivalent quantity 
of bromide or twenty times the equivalent of chloride. Mercuric 
perchlorate is a suitable reagent for accurate titration of iodides- 
mercuric nitrate in nitric acid solution is useless, as the acid oxidises 
a portion of the iodide. By using the perchlorate, a quantity 
of iodide as small as 0*6 mg. may be estimated with accuracy; 
good results are obtained in presence of an equivalent quantity 
of bromide or a large excess of hydrocliloric acid. 

Jlcrcuric chloride may be estimated accurately by the potentio- 
metric method by using the iodine electrode. Other metals have 
been investigated from this point of view, and it is found that the 
method is applicable to thallous salts, probably to palladium and 
some other rare metals, but not to lead or bismuth. H. J. E, 

Hydrated Oxalic Acid as an Oxidimetric Standard. 
Arthur E. Hill and Thomas M. Smith (J. Amer. Chem. Soc., 
1922, 44, 546 — 557). — The trustworthiness of crystallised oxalic 
acid as a standard in oxidation processes has been investigated, 
It is shown that cry.stals of hydrated oxalic acid as usually pre- 
pared from aqueous solution contain several tenths per cent, of 
included water, which is not entirely lost by four months’ exposure 
to atmospheres of the same aqueous tension as the crystals or higher. 
Crystals superficially dry will lose this included water in about 
twenty-four hours if ground to pass a 100-mesh sieve and set in 
an atmosphere of an aqueous tension in cquibhrium with the 
hydrate. A mixture of the hydrated and anhydrous oxalic acid 
is the only desiccating agent giving an aqueous tension in equilibrium 
with the hydrate at all temperatures. The powdered hydrate 
can be dried in about an hour in a current of air passed over this 
desiccating agent, so that its oxidimetric value agrees with that 
of sodium oxalate within 0-025%. J. F. S, 

Pipettes. Verney Stott (./. Soc. Glass Tech., 1921, 5, 307— 
325). — Pipettes should be adjusted for a particular time of delivery, 
and when testing pipettes it is important to record both the time 
of delivery and the capacity. The time required for the delivery 
of the contents of the jripette should be within certain limits, 
since pipettes are untrustworthy if the time of delivery is too short 
and also if it is too long. A definite time should be allowed for 
drainage when graduating, te.sting, or using pipettes. VV. P. S. 

Device for the Removal of Fvunes. M. Fischi.er {Chm. 
Zeit., 1922, 46, 224). — A device for the removal of fumes during 
the oxidation of organic substances with sulphuric and nitric acids 
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consists of a wide earthenware or sheet iron tube which is bent 
so as to enter the flue of a fume chamber ; the lower end of the 
tube is provided with a small siphon trap whilst a wide side-tube 
receives the neck of the flask in which the material is being treated. 
A tubulure on the side tube admits the bent stem of a tapped 
funnel so that further quantities of acid may be added to the 
flask when necessary. The upper end of the tube may be slotted 
to receive a burner which aids the draught. W. P. S. 

Detection of Oxygen in Organic Compounds. Jeas 
PICCAED (Hdv. Chim. Acta, 1922, 5, 243— 244).— It is suggested 
that the fact that solutions of iodine in solvents free from oxygen 
are blue, but brown in alcohol, ether, or acetone, cahi form the basis 
of a method for the qualitative detection of oxygen in organic 
compounds. Since the brown colour depends on the formation 
of an additive compound with the oxygen atom, iodine in excess 
of this requirement must be avoided. Thus, although benzene 
containing 2% of ether dissolves iodine with a colour scarcely 
chstinguLshable from that obtained with pure benzene, a distinct 
brown colour is observable on the addition of the same proportion 
of ether to a solution (almost colourlass) of iodine in one million 
parts of benzene if a layer 90 cm. deep be examined. J. K. 

Clinical Method for the Estimation of Chlorides in Blood 
Herman Friend {J. Biol. Chem., 1922, 51, 115— 119).— For 
clinical purposes, plasma and not whole blood should be used for 
chloride estimations. In the method described, the plasma is 
separated immediately to prevent alterations in the distribution, 
precipitated by shaking with alumina cream, and chlorides estim- 
ated in the filtrate by titration with silver nitrate. E. S. 

Catalytic Analyses. I. Estimation of Chloric Acid 
Shix-ichirO Hakomori {J. Chem. Soc. Japan, 1922, 43, f,2— 70).— 
This method is based on the fact that the ferrous-ion acts as a 
catalyst in the reaction between chloric acid and hydriodic acid 
(Green, *7. Physical Chem., 1908, 12, 389). To a solution containing 
approximately potassium iodide 10%, ferrous ammoTiium sulphate 
d and 0-2% of the sample, about 3A'-hydroehloric acid is added, 
and after ten to fifteen niimitc.s the mixture is titrated with sodium 
thiosulphate solution. 

The Estimation of Total Sulphur in Urine. Robert 
Robison (RmcAem. 1922, 16, 134 - 130).— Sulphur can be best 
estimated in the urine by a. modification of Benedict's method. 

- 0 L.c. of a .solution of copper nitrate (40 grams) and copper cliloride 
(to grams) in water (100 grams) are added to the urine (lOc.c) 
aiid the mixture is evaporated to dryness, and tlien heated over a 
plate or small flame to oxidise the suliihur. After being heated 
lor a further twenty minutes, the residue is dissolved iii 2.Y-hvdro- 
l iloric acid (to o.c.) and diluted with distilled water (300 "c.c.). 
inc oxidised sulphur is then estimated a.s barium sulphate. 

W. 0. K. 
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Analysis oI Chlorosulphonic Acid. G. Weissenberger 
and A ZODER (Z. anal. Chem., 1922, 61. 

methods, which depend on the estimation of the total acidity ot 
the sample (after suitable dilution) and subsequent titration of 
the hydrochloric acid, yield untrustworthy results owmg to the fact 
that the large quantity of sulphate ior« present irterfcres with 
the titration of the chloride by Mohrs or \olhards methods. 
The quantity of chlorosiilphomc acid and of free sulphuric aeid 
found is too high and the sulphur trioxide is too low. Gravimetric 
methods yield correct results for the hydrochloric acd and he 
sulphuric acid. Fairly correct results arc alsxi obtamed by di^. 
tilling the sample and collecting the portion which has te 
l,o6“. ' ' ' ' 

Estimation of very small Quantities of Injurterm Amds 
in Air. G. Lambeis (Z. anal. Chem-., 1922 , 61, 20-^0 ),~i lie 
gases mav contain sulphuric, sulphurous, and hydrochlonc acids, 
which, when allowed to escape into the atmosphere, may have 
an injurious effect on vegetation. A method for the cstuiiato 
of these acids consists in passing the air at the rate of about 100 
Utres per hour for two or three hours through an absorption vessel 
packed with cotton wool moistened with water and then through 
a second ve 3 .scl containing cotton wool moistened with hydrogen 
peroxide. The sulphuric and hydrochloric acids are absorbed 1,1 
the first ves.scl, u hilst the sulphurous acid is absorbed and oxidised 
to sulphuric acid in the second vessel. The contents of the vessos 
are subsequently titrated and the quantities of the differerit auds 
estimated in the usual way. About 10% ot the sulphurous acid 
i.s retained in the first vcs.sol ; this may be removed and conveyed 
over into the second vessel by moans of a current of air fiee from 
acidity, or its quantity may be estimated by neutralisuig the 
conteiL of the vessel; using methyl-orange as indicator then 
addinv hydrogen peroxide, and titrating the sulphuric acid Jonned 
by the oxidation of the sulphurous acid. The method is suitable 
fOT the estimation of 1 part of acid jicr .>00,000 part.s of^n ^ 

Estimation of Sulphate-ion n ®_Xh; 

K P Chatterjee (Z. anorg. Chem., 1922, 121, 1-S 
author carried out the precipitetion vinder ^anoiis 
The amount of hydrochloric acid added to make, tlic pre 1 
granular and easily filtered should not exceed 0-l';„ of the vuhiine 
rf the liquid. E.xeess of bariom ehtorido is not as detninental as 
an e.xce^8 of hydrochloric acid prdvided the i>recipitate is vd 
washed Rapid precipitation results in a stronger adsorption 0 
the mother-liquor than slow precipitation. 
gives up the adsorbed chloride more readily than the wit sah. 

Tathodic Deposition of Tellurium and Selenium from 
thfir%xy-acids and their Electroanalytical Estimation. 

KmcH MI'ller [with Mexzel and Schubert] {Z. phjsikal. 
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1922, 100 , 346— 366).— The detection of selenium and tellurium may 
be effected as follows : (a) selenium 2 c.c. of the solution containing 
selenium is treated with 3 drops of concentrated sulphuric acid and a 
few small crystals of hydrazine sulphate and heated. A red coloration 
or precipitate indicates the presence of selenium. Tlii.s reaction is 
sensitive to 5 mg. of selenium per litre ; (h) tellurium 1 c o of 
.solution with 1 c.c.of concentrated ammonia and a few crystals of 
liydrazine sulphate when boiled give a brown coloration or precipitate 
if tellurium is present. This reaction is semsitive to 10 mg of tellur- 
ium per litre ; (c) selenium and tellurium in the same solution 
3 c.c. of solution are treated with 3 drops of concentrated sulphuric 
aciil and a little hydrazine sulphate and boiled, a red coloration 
of selenium results; this is filtered, the filtrate made alkaline with 
ammonia, more hydrazine sulphate added, and the solution again 
boiled; a brown coloration indicates tellurium; (d) selenious acid in 
the presence of selenic acid ;--3 c.c. of the solution are treated with 
0 c.c. of concentrated sulphuric acid and a little sodium .sulphite 
and boiled; a rod precipitate or coloration indicates selenious acid. 
The reaction is sensitive to 5 mg. of selenium per litre After 
filtration, 3 c.c. of concentrated hydrochloric acid and more solid 
sodium sulphite are added and the solution is boiled ; a re<l pre- 
cipitate or coloration indicatc.s sidenic acid; the sensitivene.ss is 
the same as above; (c) tellnrous acid in the presence of telluric 
acid ; these two acids cannot he detected in the presence of one 
another by simple reduction, .since both acids arc reiiuced although 
at cUffereiit rates. On electridy.ds in siilplinrie acid solution the 
tcluroiis acid alone is rcdiiccsl, and when this is complete the 
solution IS eoncentratod anil boiled irith hvdrochloric acid and 
sodium sulphite when a brown precipitate or coloration indicates 
telluric acid, i he cathodic dccomj.ositioii potential of tellnrous 
acid . 1 , 2.\ -sulphuric acid is -0;^08 volt. Xo deposition potential 
could be obtained for le liiriuni from a 2-Y-.siilphuric acid solution 
(if telUiric acid, from which it fidlows that tellurium cannot be 
deposited from telluric acid. A simple dcconijiosition potential 
could not be observed for .selenium from selenious acid, although 
sc eniiiin was seen to be ileposited at about O-O.u volt but tlic fiitt 
selenium cleposited appears to act as an insulating diaphragm and 
pevents further dejiosition ; wlicn the voltage is raised fo that 
lildrogen i,? liberated the selenium leaves the electrode in flakes 
add the sol sulphate to the .sulphuric acid solution of selenious 
fonn at ! n ‘ f together in a conducting 

thi’ I ' t- I* ' seleiiiiuii iiiav be depo.sitcd at 

tills potential. Scleiimin cannot be elcctrolvlically \ieposited 

n' telluroiis Td =“ -f' «>' SO'. Tclliiriiim 

m cliuroiis acic may be qiiautitalivelv estimated as follows 

half t of 2A-siilphinic acid and elect rolv.sed for two and a 
coiLctc,? olectrodos wliich are 

mu"t he ^ aociininlator. The .solution 

Slii f'""' oloctrolvsis. Tile deposit 

uniformly dense and grey, is washed with water and alcohoi 
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and dried over sulphuric acid in a desiccator. The average error 
of the method is ±0*1%. Tellurous acid may he estimated in 
the presence of telluric acid by this method, and after the tellurium 
from the tellurous acid has been removed the solution is boiled 
with hydrochloric acid to reduce the telluric acid to tellurous acid 
and the estimation of this then carried out as before. Selenium 
may be estimated in selenious acid as follows. A quantity o{ 
selenious acid containing not more than 0*07 gram of selenium 
is dissolved in 2iV-sulphuric acid and mixed with a quantity of 
copper sulphate in 2A-sulphuric acid such that the concentration 
of copper is four times that of the selenium, and electrolysed for 
two hours at the ordinary temperature with rapid stirring between 
two Winkler platinum electrodes which are connected directly 
with a single lead accumulator. The deposit of copper and 
selenium is w'ashed with water and alcohol and carefully dried. 
The weight of the copper is known from the amount of copper 
sulphate solution used. The method is good, but suffers in accuracy 
on account of the small amount of selenium which may be used 
in a determination. Several attempts are described which w’ere 
designed for the estimation of selenious acid in the presence of 
tellurous acid, but all failed to give the desired result. J. F. S. 

The Estimation of Nitrogen in Nitric Esters. H. Kesseler, 
R. R6hm, and G. Lutz {Z. angew. Chern., 1922, 35, 145).— The 
esters are saponified at 40 — 50® with aqueous potassium hydroxide 
(I : 1), the nitrates and nitrites so obtained reduced to ammonia 
with Devarda’s alloy (50yo copper, 45% aluminium, and 5% zinc), 
and the ammonia distilled into iV/lO-sulphuric acid and titrated 
back with iV/lO-sodium hydroxide with methyl-rcd as indicator, 
The method is specially recommended for iiitrO'Starches, to which 
other rapid methods cannot be applied. H. C. R. 

Colorimetric Estimation of Phosphorus. Luigi Losana 
{Giom. Gkim. Ind. Appl., 1922,4, 60—62). — The method developed 
by the author (cf. ,Namias, Stahl und Eisc-n, 1890) is based on the 
observation that treatment of ammonium phosphomolybdatc with 
hot sodium thiosulphate solution yields a liquid coloured intensely 
blue owing to the formation- of molybdenum compounds which 
have not been identified. The optimum conditions have been 
fixed and tw’o colorimeters designed, one for low and the other 
for moderately high percentages of phosphorus. [Cf. J, Soc. 
Chem. Ind., 1922, May.] T. H. P. 

A Rapid Colorimetric Method for the Estimation of the 
Inorganic Phosphorus in Small Amounts of Serum. 

Frederick F. Tisdall {J. Biol. Chem., 1922, 50, 329 — 337),-- 
The estimation is performed on 1 c.c. of serum. Proteins are 
removed by means of trichloroacetic acid, and the inorganic phos- 
phates then precipitated as strychnine phosphomolybdatc by the 
addition of a strychnine molybdate reagent (cf. Embden, A., 1921, 
ii, 462). After centrifuging and washing with the minimum amount 
of water, the precipitate is dissolved in 1% sodium hydroxide, 
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dUuted, and the colour produced on reduction with 20% potassium 
ferrocyanido and concentrated hydrochloric acid compared with a 
standard. The error does not exceed 5%. E. g. 


Gravimetric Estimation of Hydrogen PEosphide and a 
New Apparatus for Gas Analysis. L. Moser and A. Brukl 
[Z. anorg. Chem., 1921, I2I, 73 — 94). — The reactions of phosphine 
with solutions of j^ic acid, silver nitrate, mercuric chloride, gold 
chloride, and copper sulphate have been inve.stigated with the 
object of finding a gravimetric method for the estimation of high 
concentrations of phosphine. The variou.s methods for estimating 
Email quantities of phosphine are discusssed. Phosphine containing 
only a few per cent, of hydrogen is l)est prepared by the action 
of 1 : lO-sulpliuric acid on aluminium phosphide, and gas obtained 
by this method wa.s used in all analyses described. When phosphine 
is led into a 2A^-soiution of iodic .acid, the gas is completely absorbed, 
but occasionally a small amount of fog, due to the inflammable 
hydride, is formed ; this, however, is completely absorbed in half 
an hour. The solution is then heated and a current of carbon 
dioxide passed through until all the iodine has been distilled into 
a solution of potassium iodide. The amount of iodine is determined 


liy titration with thiosulphate, and the phosphoric acid left in the 
flask estimated as magnesium pyrophosphate. The results obtained 
in both cases are identical. The reaction is rejwesentcd by the 
equation 8HI03+oPH3=riH3P04-|-4l2+4H20. The error is a 
little more than 01%. Phosphine is shown to react with excess 
of .silver nitrate in .stages according to the eciuations : (1) 3AgNO,+ 
PH,=PAg3+3HN03; (2) PAg3+AgX03+2H20=H3P0,+4Ag+ 
HXO3: (3) H,P53 + 2AgN03 + H20iH3P63 + 24 + 2HX03; 

(4) H3P03+2AgK'03 i-H.20 = H3P0^H 2Ag+2HX03. The total 
action IS ttioreforc roprosentod hy the equation SAgXOg-f PHg-f 
4H20=-H3p04 j-8Ag-t-8HN()3. 15y the action of a cold saturated 

solution of silver acetate added drop by drop to a vesvsel through 
which a steady stream of phospliinc is added, the authors have 
been able to prepare silvfr phosphide, PAgg. This substance is an 
easily oxidisable, velvety, black powder wliiefi cannot be dried 
without dccoin]X)silioii ; it is not detomp<\sed by air-free cold water, 
but in water containing air it decomposes into metallic silver. It 
is rapidly decomposed by boiling water, concentrated nitric acid, 
warm hydrochloric acid witli the liberation of phosphine, and 
concentrated sulphuric acid witli the liberation of sulphur dioxide, 
rhe estimation of phosphine by means of silver nitrate takes place 
in a closed absori^tiometer which consists of a bulb ( 1 20 c.e. capacity) 
to the bottom of which a glass tube 10 cm. long and 3 mm. bore is 
attached, and to the top a capillary lube which is bent twice at 
right angles for connecting with a gas burette. The capillary 
carries a tap whicli, in addition to the ordinary bore, is also bored 
a ong its axis. The apparatus is placed with its lower tube in a 
beaker containing A'/lO-silver nitrate solution and filled with the 
liquid and the gas drawn in and the apjiaratus shaken. After 
teen minutes the liquid is all run into the beaker and the apparatus 
VOL. exxir. ii. 14 
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washed with a little dilute nitric acid and water, and the washings 
added to the beaker. The solution is then treated with hydro- 
chloric acid, filtered, and the phosphoric acid in the filtrate 
estimated as ma^esium pyrophosphate. The results obtained by 
this method are in excellent agreement with those obtained by the 
iodic acid method. The substitution of an ammoniacal solution 
of silver nitrate for aqueous silver nitrate has no advantage, and 
attempts to estimate the phosphine by weighing the precipitated 
silver failed. A A/5-solution of mercuric chloride can be used as 
absorbent for phosphine. The method of work is the same as 
described for silver nitrate. The reactions taking place are given 
by the equations ( 1 ) (>HgOl 2 + 2 PH 3 = 3 HgCl 2 ,P 2 Hg 3 + 6 HCl; ( 2 ) 
eHgCla+PHa+SHaO^HaPOa+fiHCl+fiHgOl; (3) SHgClg+PIL-b 
4 H 20 =H 3 P 04 + 8 HCl+ 8 HgCl. When the absorption is complete, 
the liquid and precipitate are boiled with bromine water, the 
mercury is removed by hydrogen sulphide, and the phosphoric 
acid determined as magnesium p 5 rrophosphate. The results are 
uniformly good. A N /o-solution of gold chloride is a good absorbent 
for phosphine; the method employed is the same as described 
above. The following reactions occur during the absorption- 
(1) 3AuCl3+PH3+3H20==3AuCH-H3P03-l-6HCl; ( 2 ) 4AiiCL- 

PH3+4Ha0=H3P04+4AuCl+8HCI ; (3) 3AuCl-hPH3=Au3?-; 

3HCI ; (4) 3Au3p+AuCl3+6Il2O=10Au+3H3pO2-f 3HCI ; (5) 

3H3P02+2AuCl3-}-3H20=2Au+3H3P03-i-CHCl ; (6) SHgPO.d- 

2 AuCl 3 + 3 H 20 = 2 Au+ 3 H 3 P 04 T-fiHCl. The total and completed 
action is represented by the equation 8 AuCl 3 H- 3 PH 3 + 12 H 20 « 
8 AU-I- 24 HCI 4 - 3 H 3 PO 4 . After the action is completed, the gold 
in solution is precipitated by hydrogen sulphide, filtered, and the 
phosphoric acid in the filtrate estimated as above after oxidation 
by bromine water. A A^^'Solution of copper sulphate is a good 
but much slower absorbent for phosphine than the other salts 
mentioned. The analysis, using this salt, is carried out as in the 
case of gold. The absorption occurs according to the equations: 
(1) 3CuS04-fPH3-|-3H20-H3P03d-3Cu+3H2S04; (2) 4CuS04+ 
PH3-f4H20=4Cu+H3P04-f4H,S04; (3) 3CuS04-f-2PH3=^Cu3P2 f 
3 H 2 SO 4 ; (4) Cu3P2q-3Cu-2Cu3P. J. F. S, 

Estimation of Krypton and Xenon in Absolute Values by 
Spectrophotometry. Ch.\rles Mourrxj and Adolphk Lep.^pe 
{Compt. rend., 1922, 174, 908— 913).^ — A modification of previous 
work (A., 1911, ii, 439 , 1134). The authors have prepared mixtures 
of pure argon Avith differing amounts of pure krypton on the one 
hand and pure xenon on the other. For the mixtures containing 
krypton, the pressures at which the intensity of the line X^5870‘91 
of the krypton is just equal to that of the argon lines \=5860'54 
and 5912‘31 respectively have been determined for each mixture. 
For the xenon mixtures, the xenon line X=467l-22 and the argon 
line X=4702‘5 have been used. These figures thus give a means 
of calculating the amounts of krypton or xenon in argon-krypton 
and argon-xenon mixtures respectively. The limits of dilution 
at which measurements can be made are for krypton 0'5 — 4*5 X 10'^ 
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and for xenon 2 — 8 X 10"^. If t)ie mixture to be examined contains 
too much krypton or xenon, it must iirst be diluted with pure 
argon, but if it is too dilute it must be concentrated by fractionation, 
using coconut charcoal. W q 

Estimation of Carbon in Cast Iron and Steel by Corleis's 
Apparatus. G. Batta and H. Tuyssen {Bull. Soc. ckim. Bdg., 
1922, 31, 112 — 117). — By means of a number of blank experiments, 
errors in the estimation have been traced to incomplete drying of 
the gas before absorption of the carbon dioxide by alkali. Detailed 
experimental methods based on a considerable number of analyses 
have been worked out and are recommended. H. J. E. 

Rapid Analysis of Potassium Perchlorate. Victor Leniieb 
and Martin Tosterud (J. Amer. Chem. Soc., 1922, 44, 011—012). — 
The following method is described as the most sati.sfaetory for the 
estimation of perchlorate. A O o gram sample Is mixed in an agate 
mortar with I'O gram of mangane.se ilioxide, transferred to a porce- 
lain crucible, and heated for fifteen minutes at 000 — 700°. After 
cooling, the mass is extracted with hot water, filtered, and the 
chlorine determined by either Mohr’s or Voihard’s method. The 
results arc about 0-2 — 0'3% low, due to lo.ss by volatilisation. A 
blank experiment with the manganese dioxide should always be 
carried out. Greater aesciirncy is obtained by Lamb and Marden’s 
method (A., 1912, ii, 681) of heating the perchlorate alone in a 
glass tube and retaining the fume.s evolved with a ping of a.sbcstos. 

J. F. S. 

Estimation of Sodium in Serum without the Use of 
Platinum Dishes. S. J. \Vn.so.N- (J. Biol. Chem., 1922, 50, 
301 — 302), — In the estimation of sodium as pjToantimonate by 
Kramer and Tisdall’s method (A., 1921, ii, 403), the precipitation 
may be carried out in tinned dishe.s, in place of platinum one.s, 
without loss of accuracy. E. S. 

Effect of Hydrogen-ion Concentration on the Estimation 
of Calcium. ALKuiio T. Siioiir. {J. Biol. Chem., 1922, 50, 527— 
036). In the estimation of caleium in the pre.sence of magnesium 
and phosphates by MeCrudden's method (A., 1910, ii, 243; 1911, 
ii, 1136) the hydrogen-ion concentration must be kept within the 
limits P,, 4'0 and P,, 5'6. With a more acid solution, calcium 
oxalate dissolves, whilst with a less acid one magnesium ammonium 
phosphate is precipitated. E. S. 

A Rapid and Accurate Method for estimating Calcium in 
Shohl and Frank G. Pedley {J. Biol. Chem., 
1912, 50, .537 544). — Uric acid and other substances present in the 
urine which would interfere with the titration by permanganate are 
oxidised by boiling with ammonium persulphate after acidification 
sulphuric acid. The calcium is tlicn precipitated by 
e, oxalic acid and then of ammonia until neutral to 

hL t ^ **’® solution to P„ 4-8— 5-3 (cf. precedmg 
^Dstract). After remaining over-night, the precipitate is filtered 

14—2 
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on to a hardened ater-paper, washed, transferred to the original 
flask, and the calcium oxalate estimated by titration wito per. 
manganate. ' ' 

The Analytical Chemistry of Colloidal Disperse Systems, 

I Estimation of Silver Ion in the Presence of Colloidal 
Silver. A, Gutbier, .1. Huber, and O. Kuppinoer (Her., 1922, 

55 748 752). — The method depends on the preoipita.tion of 

the protected metallic colloid in reversible form by the addition of 
methyl alcohol and titration of the silver remaining m solution by 
Volhard's method. To avoid adsorption of silver ions by the 
precipitate, it i.s necessary, before precipitation, to convert the 
dissolved silver into the complex form, which can be most con. 
venientlv effected by means of solid ammonium carbonate. 

A measured volume of the protected colloidal sy.stem, prepared 
at the atmospheric temperature, and in the dark, is agitated with a 
corresponding exceas of pure solid ammonium carbonate until the 
salt is completely di-ssolved and the precipflated silver carbonitc 
has again passeil entirely into soiutiom The mature is sloiviy 
poured into methyl alcohol which has been freshly distilled oyer 
lime, after which it is allowed to remain at rest for about twenty, 
four hours until the precipitate has completely subsided The 
supernatant liquid should now be colourless. The precipitate is 
carefully washed with alcohol by decantation and finally on the 
filter. The filtrate and washings arc united, freed from alcohol 
by evaporation on the water-bath, cooled, acidified with nitric 
acid, and titrated according to Volhard s method. H. VV. 

The Preparation of Lead Test-papers and Notes 
Titration of Zinc with Sodium Sulphide. L. Ouviee (M, 
Soc chim. Bdg., 1922, 31, 102— 109).— Experimental details of the 
method used in the author's laiioratory for t.tra^ting zinc sohitions 
are described and instructions for making and testing the lead 
papers used as indicators given. The presence of free 
owing to its solvent action on zinc sulphide, introduces an error, 
the substance should be removed by boiling or by neutralisation 
further, ammonium salts should not be present in exces-s otherwne 
the clearness of the end-point is iinpaireil. 

Estimation of Zinc as Sulphate. A. Gutbier and K. Staij 
(Z. anal. Chem., 1922, 61, 97-103).-Zinc .salts may be converted 
into .sulphate by evafxiratioii with sulphuric acid m a platnum 
basin, heating the residue at about 500“ for hfteen niinu j ° 

it, adding a small quantity of water, and ix-peating the cyapomtio 
and heating ; the residue then consists of anhydrous zinc sulpha e 
and may be weighed as sucli ; zinc sulphate does not dissocut 
below 675“. If desired, the sulphate may be heated over a bla 
flame until no further loss in weight occurs, and the resuhing ^ 
oxide weighed. 

Rapid Analysis of White Metal and Similar Alloys, h 

BERTfAUX {Ann. Chim. Analyt., 1922, 4, 77- 1 9).— Antimony 



AlTALYTIOAt, OHEMISTET. 


ii. 397 


estimated in one portion by aniution of the sample in sulphuric 
acid followed by titration with i>ermanganate. A second portion 
of 10 grams is mixed with fine tin filings equal to ten times the 
antimony content of the alloy and the mixture is treated with 
sufficient nitric acid to dissolve everything. The resulting mass is 
boiled with a large quantity of water to precipitate completely 
the tin and antimony, the liquid is cooled, made up to bulk, and 
an aliquot part filtered through a dry paper and used for the estima- 
tion of the other metals by any convenient process. The tin is 
determined by difference. [Of. J. Soc. Chem. Iiul., 1922,.] 

A. R. P. 

Estimation of Aluminium in Tungsten. Victor Froboese 
and KAtiie Frobokse (Z. anal. Chem., 1922, 61, 107 — 110).— 
xVbout 3 grams of the finely divided inctal arc ignited in a platinum 
crucible for one hour, then fused with the addition of a mixture 
of potas.sium carbonate and sodium carbonate, and cooled ; the mass 
is dissolved in water, and tlie .solution filtered. The filtrate, which 
may contain a trace of aluminium, is evaporated nearly to dryness, 
acidified with hydrochloric acid, evaporated, the dry residue treated 
with dilute hydrochloric acid and water, and the solution filtered; 
this filtrate is boiled, rendered aJkalinc witli sodium hydroxidiq 
again acidified, the aluminium is precipitated a.s hydroxide by 
the addition of ammonia, and the precipitate is collected, ignited, 
and weighed. The main quantity of the aluminium remains in 
the insoluble portion from the carbonate fusion; this insoluble 
portion is ignited in a platinum crucible, heated with hydrofluoric 
acid and a drop of sulphuric acid, fused with pota-ssium pyrosulphatc, 
tlie mass dissolved in water and sulphuric acid, and the solution 
filtered. The filtrate is treated with " cupferron ” reagent to 
precipitate the iron, and the aluminium is then precipitated in the 
usual way in the filtrate from the iron precipitate. W. P. S. 

Estimation of Free Acid in Acid Aluminium Sulphate 
Solutions. H. Zschokke and L. Halsei.ji.inn {Chem. Zig., 
1922, 46, ,302). — The following inodifioation of Ivanov s method (A., 
1913, ii, 343, 1078) is recommended. Toil c.c. of the aluminium 
sulphate solution, 10 c.c. of barium chloride solution (1 : 10), o c.c. 
of potassium ferroeyanide solution (1 : 10) which mu.st not be more 
than six days old, and 60 c.c. of boiling water are poured in the, 
above order into a 100 c.c. flask. A gelatin solution (1 : “lO) is 
added tlrop by drop with agitation until the precipitate that is 
formed becomes flocculent and settle.s ea.sily. The mixture is 
cooled and diluted to 100 c.c., allowed to settle' and filtered. Fifty 
c.c. of the clear, colourless filtrate are diluted «ith .it) c.c. of water 
and titrated with A’/lO-sodium hydroxide until neutral to methyl- 
orange. The temperature of the solution must never exceed 85°, 
and the excess of potassium ferroeyanide must not be too great, 
or low results will be obtained. If the quantity of acid j)rc.scnt be 
more than 6 grams jier litn-, the filtrate remains cloudy, when a 
few drops of -V/lO-sodiiira hydroxide should be added before 

precipitation. H, c. R. 
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Estimation of Manganese as Sulphate. J. Huber {Z. ami. 
Chem., 1922, 61 , 103 — 107). — ^Manganese sulphate is rendered 
anhydrous by heating it at 360 — 400®; dissociation commences 
only at 650'^. W. P. S. 

Estimation of Manganese by Permanganate and Investi. 
gation of some Manganites. P. B. Sakkar and N. R. Dhar 
(Z. anorg. Chem., 1922, 121 , 135 — 155).— The authors find that 
manganese can be accurately estimated by permanganate if one 
of the following salts is present : magnesium sulphate, potassium 
nitrate, potassium sulphate, cadmium sulphate, sodium nitrate 
potassium fluoride, socBura acetate and lithium, sodium, calcium 
barium, and strontium chlorides. Some of the metals of these 
salts form manganites, others simply coagulate the hydrated 
manganese dioxide formed and thus make possible a sharp end* 
point. Coloured salts cannot he used, neither did the titrations 
succeed in the presence of such sparingly soluble salts as calcium 
phosphate or sulphate, etc., because the concentration of electro- 
lyte is too small. The preparation, composition, and properties 
of several manganites are described, and the formation of manganites 
and the position of the metal in the periodic system discussed. 
Absolutely pure hydrated manganese dioxide can be prepared 
by heating a solution of manganous sulphate and sodium nitrate 
and gradually adding potassium permanganate to the well-stirred 
mixture. The precipitate is filtered and well washed with hot 
water. W. T, 

The Estimation of Manganese by Knorre’s Persulphate 
Method. P. Nicolardot, M. Geloso, and E. RioLABE {Am. 
Ckim. Analyt.^ 1922, 4, 69 — 77, 102 — 110). — Manganese dioxide, 
precipitated from sulphate solutions by boiling with ammonium 
persulphate, contains less than the theoretical amount of oxygen 
unless at least nine times as much iron is present, and if the pre- 
cipitate is dissolved in ferrous sulphate solution and the excess 
of the latter titrated with permanganate, the manganese factor 
of the permanganate varies from 0*498 x iron factor with pure 
solutions of manganese sulphate to 0*49176xiron factor wiicn the 
original solution contains a large excess of iron. Variations in 
the acidity of the solution have very little effect, especially in the 
presence of iron, as long as the free acid does not exceed .5%; in 
any case, traces of manganese remain in the mother-liquor and 
should be estimated by boiling the solution with a further quantity 
of persulphate and a little silver nitrate and titrating the per- 
manganate so formed with standard sodium arsenite. Of the 
common metals likely to be pre.sont in the solution, cobalt givc;^ 
very, and nickel slightly, high results. Instructions are given for 
estimating manganese in ferromanganese and spiegeleisen, fC’f- 
J. Soc. Chern. Ind., 1922, May.] A. R. P. 

Titration of Tin with Ferric Chloride. L. S.mith (Z. aifflf 
Chem., 1922, 61, 113 — 120). — The hydrochloric acid solution of 
the tin salt is boiled, pieces of zinc foil arc added, and, after about 
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ten minutes, the mixture is again boiled, and a further quantity of 
zinc is added, followed by hydrochloric acid. When all the metal 
is in solution, hot water is added slowly so that the boiling is not 
interrupted, and the solution is then titrated with ferric chloride 
solution. The end-point of the titration is denoted by the appear- 
ance of a greenish-yellow coloration. About 5 grams of zinc are 
required for each gram of tin to be reduced, and zinc is preferable 
to aluminium for the purpose. W. P. S. 

Micro-analysis of Organic Substances. G. Welter {Ann. 
Chim. Analyt., 1922, 4, 33 — 37). — Micro-chemical methods may be 
used for the estimation of carbon, hydrogen, nitrogen, halogens, 
sulphur, mctlioxyl groups, phosphorus, etc., in organic substances ; 
these methods arc described briefly. Only a few mg. of the sub- 
stance are required for an estimation, but all weighings must be 
made on a balance sen.sitive to 0*001 mg. The error in the results 
obtained is about 0-5%. W. P. S. 

The Estimation of Aromatic Hydrocarbons in Mineral 
Oil Fractions. H. I. Waterman and J. N. J. Perquin {Rec. 
irav. chim., 1922, 41, 192 — 198). — An attempt to apply the “ aniline 
point” method of Tizard and Marshall (A., 1021, ii, 280) to the 
estimation of aromatic hydrocarbons in various mineral oils and 
their products shows that the nature of the fraction influences 
the result considerably. Experiments carried out with oils con- 
taining added benzene, naphthalene, and phenanthrene show that 
addition of equal weights of these substances does not produce 
equal effcct.s on the “ aniline point.” H. J. E. 

Estimation of Glycerol by the Dichromate Method. J. 
Kellner [Z. deui. Oel’Fett-Ind., 1921, 14, 7ol — 752; cf. Steinfels, 
Seifensieder Ztg., 1915, 42, 721 ; Tortelli and Ceccherelli, A., 1914, 
ii, 750). — Analysis of glycerol by Steinfels ’s {loc. cit.) dichromate 
method gives low results unless sulphuric acid, d 1*230, is used 
instead of that of d M7o. Chemical Abstracts. 

Physiology of the Phenols. I. The Estimation of Phenols 
in the Blood. K. F. Pelkan {J. Biol. Chem., 1922, 50, 491 — 
497),— The method of Foliii and Denis (A., 1912, ii, 1011) is modified 
and made applicable to blood. No heat is used in the precipitation 
of proteins and the concentration of filtrates, since this would 
cause a loss of volatile phenols. The estimation is performed on 
10 c.c. of blood. Proteins are removed by shaking with tungstic 
acid and alumina cream, and the uric acid is precipitated by the 
addition of a solution of silver lactate in lactic acid. Free phenols 
are then estimated colorimetrically in one portion of the filtrate, 
using a phosphotungstic-phosphoraolybdic reagent, whilst in a 
second portion the estimation is performed aflicr heating for ten 
minutes on a water-bath with a few drops of concentrated hydro- 
chloric acid. If the last operation is carried out in a narrow tube 
no loss of volatile phenols occurs and the difference betw^een the 
two results then represents conjugated phenols. Since lactic acid 
gives a coloration with the pho.sphotungstic-phosphomol 3 'bdic 
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reagent, tie standard must be treated with a corresponding amount 
of the silver lactate reagent (cf. Benedict and Theis, A., 1918, ii, 
461). E. S. 

Detection of p-Naphthol in Foods, Spices, and Beverages. 
Yctaka Kinuoasa and Hisajieo Tatsuno (J. Pliarm. Soc. Japan, 
1922, 18 — 24). — The method is based on Kicglcr’s method for the 
detection of nitrous acid (A., 1897, ii, 464). When a solution 
(1 c.c.) suspected to contain p-naphthol is treated with 2 drops 
of 0-1% sodium 1 : 4-naphth3'laminesulphonate solution, 1 drop of 
01% nitrous acid, and 1 droj> of hydrochloric acid, shaken, and 
ammonia added, a red coloration is produced. The colour occurs 
with 1 /lOOO mg. of p-naphthol per litre. Colorations are also given 
by this reagent with the following substances in concentration of 
1/100,000: a-naphthol, violct-rcd; resorcinol, quinol, phloro- 
glucinol, pyrogallol and thymol, all j-ellow ; phenol, orange-red ; 
benzoic and cinnamic acids, almo.st colourless, and salicylic acid, 
slight j'ellow. [Cf. J, Soc. Chem. Inil., 1922, May.] K. K. 

Distillation Method for the Estimation of Santalol in 
Santal Oil. C. W. IIakkison (./. .-l««or. off. Agric. Ckcrn., 1921, 
5, 106 — 171). — In the U.S. Pharinacopaia method for estimating 
santalol in santal oil, the latter is acetylated and a known quantity 
of the dry product saponified. From the amount of alkali required 
to saponify the oil, the percentage of santalol present in the original 
substance i.s calculated by means of a formula given. When the 
santal oil is atlulterated with a .saponifiable oil, the method is 
not applicable. A modified method, which, however, is not yet 
completely standardised, is suggc,sted. It consists in acidifying 
the product obtained after the saponification of the acetylated 
oil, distilling in a current of steam under s[X'cified conditions, and 
estimating by titration the acidity of the distillate. From this 
figure the percentage of santalol in the original oil can be calculated. 
[Cf. J. Soc. Chem. Iml., 1922, 346a.] J. R. 

The Estimation of Small Quantities of Dextrose by Ber- 
trand’s Process. Irene Greiner (Biochem. Z., 1922, 128, 
274 — 278). — Accurate results for the estimation of (juaTititie.s of 
dextrose less than 10 mg. arc obtained by Bertrand‘.s process, if 
10 c.c. of the .sugar solution arc taken, mi.xcd with 10 c.c. of the 
copper sulphate solution and 10 c.c. of a solution containing 
150 grams of sodium carbonate and 30 grams of sodium hydrogen 
carbonate per litre are added, followed by 10 c.c. of the sodium 
potassium tartrate solution, and the proces.s carried out in the 
standard manner, except that, after boiling the .solution for three 
minutes, it is allowed to cool for fifteen minutes. For the titration 
the use of a 5 c.c. burette graduated in 1 .50 or 1/100 c.c. is recom- 
mended, A table fhowing mg. of copimr equivalent to 1 to 10 mg. 
of dextrose is given. H. K. 

A Colorimetric Method for the Estimation of Sugars in 
Normal Human Urine. Otto Fot.in and Hrr.niNO BEuor.uNu 
(J . Biol. Cham., 1922, 51, 209 — 211). — Heducing substances are 
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removed from the urine by treatment with “ Lloyd’s alkaloidal 
reagent,” which is described as a concentrated fullers’ earth. The 
sugars are then estimated in the fdtrate by the method of Folin 
and Wu (A., 1920, ii, 337). For total sugar, a seijarate portion 
of the filtrate is first hydrolysed by boiling rvith hydrochloric acid. 

E. S. 

Inhibition Phenomena in Amylases. Urban Olsson {Z. 
fJiijsiol. Cliem., 1922, 119, 1- 3; cf. this vo!., i, 390).— A method 
for measuring the liquefaction of starch is ha.sed on the principle 
of recording the time taken by a glass ball to drop in the .starch 
solution contained in an evacuated tube. S. S. Z. 

The Estimation of Pectin as Calcium Pectate and the 
Application of this Method to the Estimation of the 
Soluble Pectin in Apples. Mauiouv Harriotte Carre and 
Dorothy Haynes {Bioc.hem.. J., 1922, 16, 00— 69),— Pectin can 
be estimated as calcium pectate, empirical formula CjjHjjOigCa, 
by precipitation with calcium chloride and hyrlroohlorio acid under 
determined conditions. A method is de.scrihed for the e.xtraction 
(it the soluble pectin from apples, and .some analytical results are 
given. VV, 0. K. 

A Reaction of Wood and some Observations on Anethole. 
Oskar Adler (Bioclum. Z., 1922, 128, 32— 34).— .1)1 varieties of 
wood when warmed with a glacial acetic acid solution of phenyl- 
liydrazino liydrochloride become coloured green, adhering frag, 
ments of bark becoming reddish-lirown. The colours fade on 
prolonged warming. Fui-fiiraldehydc (but not pentoses), oil of 
anise, and oil of fennel give this green coloration. Anethole is 
a constituent of these oils and gives the coloration when of com- 
mercial purity, but when pure dex’s not. The constituent re.spon- 
sible for the reaction has not been traced, hut it distils over with 
anethole and is prcxlueed from anethole liy o.xidising agents, by 
the action of ultra-violet light, and by prolonged heating. Known 
oxidation products of anethole and allied substances do not give 
the reaction. K. 

The Analysis of Partly Hydrolysed Fats. II, W, Fahrion 

(Chem. Utihscfiau, 1922, 29, .>4 — .Vi, 00- 61, 06 — 67. 7.7 76, 88 

StI).— In using the factor (100 X acid mimher), (saponification’ num- 
ber) for calculating the [HTcentage of fi-ec fatty acid.s in a sample 
of partly hydrolysed fat, it is assumed (1) that the saponification 
value of the neutral fat is the same as the acid value of the fatty 
acids obtained from it, and (2) that the free fatty acids have no ester 
value, their acid value being the same a.s their saponification value. 
Aeither of these assumptions is justified. The former assumption 
overlooks the fact that the weight of fatty acids obtained is only 
a lout 95% of the weight of fat treated, and involves an error in 
™*i of -free fatty acids amoiiiiting to a inaximnm of 

11 /o when there are 50% ]>rc3cnt, Tliat the latter assumption 
IS not justified is shown by a list of acid vahie.s and saponification 
'aiues of the fatty acids of various oils and fats. In almost every 
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case the saponification value is higher than the acid value, the 
difference being more than 10 units in the case of the fatty acidg 
‘from cotton seed, apricot kernel, cherry kernel, walnut and linseed 
oils, and palmitic and oleic acids, especially when the oils or fatty 
acids have been stored for long period in the light. This difference 
is shown to an even greater degree by the fatty acids of kapok 
and baobab oils and by those of certain marine oils. It has been 
explained by supposing a linking up of carbonyl groups with 
ethylenic linkings, but the case of palmitic acid cannot be explained 
in this way. A third assumption made in using the above formula 
is that the various glycerides in a fat are all split at the same rate 
This is approximately true in the case of alkaline saponification, but 
it is doubtful if this is so in that of hydrolysis with steam, castor 
seed lipase, or hydrochloric acid. For example, castor seed lipase 
scarcely attacks triacetin and hydrolyses tributyrin incompletely, 
and the neutral fat from a sample of palm kernel oil partly hydro' 
lysed by steam under pressure showed a markedly lower saponifica. 
tion number than the free fatty acids. Therefore the quantity 
of free fatty acids in partly hydrolysed fats cannot be calculated 
from the acid number, because the acid number of the fatty acids 
can appreciably fall both during the process and afterwards. 

H. C. R. 

The Analysis of Sour Milk. Andr^ Kling and Arkold 
Lassieur {Ann. Falsif., 1922, 15, 95 — 101). — If the state of the milk 
is such that the sample cannot be made homogeneous, the estimation 
must be carried out on tlie whole sample. The “ extract at 100®” 
of a railk no longer fresh must always be suspect, and may be 
very different from that of the fresh milk. It bears no relation to 
the appearance of the sample when analysed. The estimation of 
butter fat is more trustworthy, and varies little with time. The 
acidity of the fat obtained should, however, be determined to 
ensure that the glycerides are not partly hydrolysed. The esti- 
mation of casein precipitated by ucctic acid is quite untrust- 
worthy in the case of sour samples. The estimation of lactose is 
of doubtful value, but is best done by Hildt’s method. The ash 
is affected by the partial volatilisation of chlorides to the extent 
of about 2%. The total nitrogen is quite unaffected. It is there- 
fore recommended that decisions on samples of railk which have 
become sour should be based on estimations of butter fat and 
total nitrogen. H. C. R. 

A Rapid Method for the Estimation of Acetaldehyde. 

N. K. Smitt {Bull. Bur. Bio-Tech. ^ 1922, No. 5, 117—118).- 
Benzidine hydrochloride gives a yellow coloration with acetaldehyde, 
which increases in intensity with time and finally becomes brown 
or orange. Formaldehyde gives a similar colour with the reagent, 
but in this case it develops only slowly. For the estimation oi 
acetaldehyde in solution, the solution is diluted until it contains 
from 0*1 to 5% and then to 5 c.c. of the diluted solution 5 c.c- of 
the benzidine hydrochloride solution are added and after thirty 
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minutes the colour is matched against a set of standard tubes of 
acetaldehyde to which the reagent was added at the same time. 
The method is not, however, sufficiently sensitive to be used fo# 
the estimation of very small amounts of acetaldehyde. W. G. 

Detection of Acetaldehyde in Urine. Wir.HEi.ii Stepp 
(Biochem. Z., 1922, 127, 13 — 17). — Five % of a diluted urine is 
distilled through a fractionating column and the vapour absorbed 
in ice-cold water. The presence of acetaldehyde is best recognised 
by combination with dimcthylhydroresorcinol. H. K. 

[Estimation of] Vanillin. K. Tschirsch {Seifensieder Ztg., 
1921 48, 856). — Two grams of vanillin (m. p. 80 — 81“) are mixed 
with 100 o.c. of water and 30 c.c. of A' /2-potassium hydroxide 
solution, the mixture being Irejrt cold, and froipiently shaken, for 
two hours; it is then titrated with A'^/2-sulphuric acid. The 
difference multiplied by 3-8 gives the percentage of vanillin. 

Chemical Abstracts. 

Estimation of Digitoxin in Digitan. L. E. Waebes {J. 
Amer. Pharm. Assoc., 1922, 11, 8 — 12). — No satisfactory method of 
estimating digitoxin has been described, but the Keller method as 
modified by From me is considered the best. Digitan is a mixture 
of the tannates of the glucosides of digitalis diluted with lactose. 
The Keller method modified by omitting clarification with lead 
acetate yielded a digitoxin fraction which, when tested pharma- 
cologically, had only about 17% of the activity of pure digitoxin. 

Chemical Abstract.s. 

The Hypobromite Reaction on Urea. Paul Menaul 
{,}. Biol. Vhem., 1922, 51, 87 — 88). — The author was unable to 
obtain accurate results in the estimation of urea by Stehle’s 
mofbfioation (.4., 1921, ii, 005) of the hypobromite method. 

F.. S. 

The Gasometric Estimation of Urea. R.tYMOxn L. Stehle 
{J. Biol. Ckcm., 1922, 51, ,S9- 92). --A reply to Jlenaul (cf. pre- 
ceding abstract). E. S. 

The Electrometric Estimation of Cyanides in the Presence 
of Haloids. Erich Mullep. and H.vxs IjACTEr.u.ACH [Z. anorg. 
Che.m., 1922, 121, 178 — 192). — The electrometric estimation of 
cyanides was carried out by Treadwell (.A., 1911, ii, 827). When 
silver nitrate solution is run into a solution of a cyanide containing 
a silver electrode a sudden increase of potential is observed when 
OX : Ag=2 : 1 corresponding with the completion of the reaction 
2CN'+Ag'=Ag{CN)2' (1). This sudden change is due to the com- 
mencement of the reaction Ag(GN)'. 2 -f Ag'=2.AgCN (2). The 
authors found another sharp change in the potential when reaction 
(2) is completed and the concentration of silver-ion in the solution 
increase.s. This second maximum rate of change of potential 
is more accurate than the first, which gives a slightly low result, 
fhis second point is also of imixirtance in the estimation of a 
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mixture of cyanide and haloids. The solubility preduots of the 
silver salts are Agl= 10 ; AgBr=6-4xlO ; AgCN— 4 8x 10 

AgCl= Saturated solutions of these salts contain a higher con- 

centration of silver ion than a solution of potassium silver cyanide, 
because they are all soluble in a solution of potassium cyanide. 
Hence a solution containing cyanide and haloids should give several 
sharp changes of potential in an electrometric titration which 
would correspond with the end of the several precipitations. The 
solubilities of the bromide, cyanide, and chloride of silver are 
near to one another and sudden changes of potential corresixinding 
with these three were not observed. 

The results obtained were as follows : 

(I+CN) three sudden changes giving(l)lCX (2)50N+I (3)CN+(I) 

!atcN)’T :: :: aifcN^VicNta 

(I+Br(ord)+CN) three ,. „ 

(Br+Cl+CN) two »> ♦. (1) JCN (2) CN-fBr-l U ^ 

The apparatus is described. v\ . 1 . 

Sensitiveness of certain Tests for Hydrocyanic Acid. 
There Sukdbeeo (Z. ar,al. C%em „0-112).-The 

author agrees with the statement of Kolthoff (A., 1918, ii, 128) 
that the ferrocyanidc reaction is the most t^ust^yorthy for the 
identification of hydrocyanic acid ; the test will detect as little 
as 0-023 mg. of hydrogen cyanide m 10 c c. of solution. Other 
sensitive tests are the guaiacum-copper sulphate tes^t (O’OOl mg. 
HCN) and the copper-benzidine acetate tc.st (OOOo ing. HtA; 
A., 1921, ii, 224). 

Modification in the Process of Extraction of Alk^oids. 
Domenico Liott.% (afrcA. Farm, spenm. Sci. ajj., lJ-1, 

SO' cf A 10*^0 i 587).- The estimation of nicotine m tobacco 
may be‘ simprified as follows. The dried, powdered inateriai 
grams) is coraj)U‘te!v decolorised by treatment \\ith 
chlorine and then steeped in water at the ordinary temperature, 
for twenty-four to forty-eight hours, hrom the resulting so ution 
the nicotine is precipitated by means of sili^cotungstic .icid the 
precipitate being calcined; multiplication of the weight of the 
Llcined residue by 0-1139 gives the w-eight of nicotine prcse.i 
in the sample taken. The method gives results in good agreement 
with those furnishcl by the ordinary method, and is doubdesi 
applicable to the estimation of other alkaloids. 1. H. r. 

Estimation of the Alkaloids in ^tract Aconite. -A 
Astrttc, E. Canals, and R. Borpier (-/. lyrm Chm 1922,25 
161— 164) —The official method of the hreiich Codex for t e 
estimation of the alkaloids in extract of aconite gives lo" 
owing to their incomplete extraction by the specified I'm"! , 
of ether. The following method of operation is recommended 
in preference : 3 grams of extract are diluted to 25 c.o. with wa , 
10 c.c. of 10% nitric acid arc added, followed by 5 c c of 11“™!'“ ; 
and the solution is extracted three tmie.s with 'luantities of IW 
of ether with vigorous and repeated agitation during ten ro 
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for each extraction. It is then extracted four times with 50 c.c. 
of ether, and the fourth extract should be free from alkaloid when 
tested with Valscr and Mayer’s reagent. The alkaloids in the 
united ethereal extracts are then transferred to aqueous solution 
by shaking with dilute nitric acid followed by four washings with 
water, and they are then precipitated in the usual way from the 
filtered aqueous solution by adding 15 c.c. of 5% silicotungstic 
acid and 20 c.c. of 10% nitric acid. The precipitate is collected 
on a filter and ignited, and the weight of the residue multiplied 
by the factor 0'793 gives the weight of alltaloid in the 5 c.c. of 
extract taken. G. F. M. 

Method for the Estimation of Procaine [Novocaine]. A. W. 
Ha^’SON {J. Assoc. Off. Agric. Chem., 1921, 5, 163 — 166). — When 
novocaine is heated with 0*KV-sodiuin hydroxide solution, it is 
hydrolysed with a quantitative formation of sodium p-amino- 
benzoatc. This compound without extraction can be’ titrated 
with a mixed potas-sium bromide and potassium broniate reagent 
under specified conditions. The e.stiraation depends on the fact 
that each molecule of novocaine reacts with 3 molecules (6 atoms) 
of bromine. [Of. J. Soc. Ckem. Ind., 1922, 34oa.] J. R. 

The Estimation of the Purine Bases in Urine. E. Salkowski 
{Z. physiol. Ckem., 1922, 119, 121 — 124). — Estimations of the 
purine bases carried out by Fridericia showed that the silver 
method of the author gives lower results than the Kruger-Schmid 
method. ThLs is interesting in view of 8teudel and Chon’s recent 
results (this voL, ii, 230). S. S. Z. 

Estimation of Uric Acid in Blood. A. Grigaut {Bull. Soc. 
CUm. Biol, 1922, 4, 11 — 22). — Proteins are precipitated by meta- 
phosphoric acid and the colorimetric method of Folin and Deni.s 
(A., 1913, ii, 102) is then applied directly to the protein-free filtrate. 

Estimation of Uric Acid in Blood. Stani.ky R. Bene- 
dict (J. Biol. Chem., 1922, 51, 187 — 207). — In the colorimetric 
method described, a new arsenic ])hosphotungstic acid reagent 
is used which, witli uric acid, ])roduces a much greater depth of 
colour than the phosi)hotungstic acid reagent. The new reagent 
is prepared by adding 50 grams of arsenic pentoxide, 25 c.c. of 
phosphoric acid, and 20 e.c. of concentrated hydrochloric 
acid to a solution of 100 grams of sodium tungstate in 600 c.c. of 
water, boiling for twenty minutes, and finally diluting to 1 litre. 
For the e.stimation, proteins are removed from the blood by the 
tungstic acid fnethod and 5 c.c. of the filtrate are taken. After 
dilution to 10 c.c., 4 c.c. of a 5^o sodium cyanide solution con- 
taining 2 c.c. of concentrated ammonia per litre and 1 c.c. of the 
arsenic phosphotuiigstic acid reagent are added and the mixture 
is immersed in boiling water for three minute.s. After cooling, 
the colour develojx-’d is compared with a standard. Results 
obtained by this method arc usually somewhat higher than those 
obtained by the precipitation method of Folin and Wu (A., 1919, 
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ii, 308). The possible causes of this and the relative merits of 
the two methods arc discussed at some length in the original. 

E. S. 

A New Colorimetric Method for the Estimation of Plasma 
Proteins. Hsien Wu {J. Biol. Chem., 1922, 51, 33 — 39).^ 
The method depends on the colour reaction which the three proteins 
give with phospho-l8-molybdotungstic acid (phenol reagent) in 
the presence of sodium carbonate. A tyrosine standard is used 
estimations by the Kjeldahl method having shown that, for human 
plasma, 1 mg. of tyrosine is equivalent to 16'4 mg. of fibrin, 2 ,t 2 
mg. of globulin, or 27*5 mg. of albumin. Separation of the proteins 
is effected, in the main, by the method of Cullen and Van Slyke 
(A., 1920, ii, 398). Fibrin and albumin, after purification, are 
estimated directly, whilst the albumin and globulin contained in 
the filtrate from the fibrin are precipitated and estimated together. 
The value for the globulin is then obtained by difference. E. 8. 

The Tyrosine Content of Proteins. Otto Furth and Walter 
Fleiscilmaxj? [Biochem. Z., 1922, 127, 137 — 149).— A comparison 
of the various processes for the estimation of tyrosine in proteins 
shows that the quantity of tyrosine which can be isolated gravi. 
metrically is far below that estimated. The method of Folin and 
Denis (A., 1912, ii, 1012), and the colorimetric estimation by the 
diazo-reaction and by Millon’s reagent give maximum values, the 
most suitable method being the absorption of bromine in acid solution 
by the protein hydrolysate after removal of substances precipitable 
by phosphotungstic acid. H. K. 

Micro-estimation of Albumin. C. Vall^e and M. Polo- 
NowsKi {Compt. rend. Soc. Biol., 1921, 84, 901 — 903; from Chem. 
Zentr., 1921, iv, 1080). — The total nitrogen is estimated in 1 c.c. of 
the liquid under examination by the method previously described 
(this vol., ii, 312). in a further 2 — 3 c.c. of the liquid the albumin 
is precipitated by addition of two drops of glacial acetic acid and 
a small quantity of sodium chloride, and heating on a water-bath at. 
90®. The liquid i.s made up to the original volume, centrifuged, 
and the nitrogen estimated in an aliquot portion of the clear liquid. 
The albumin nitrogen is thus obtained by difference. G. W. R. 

Estimation of Pepsin. H. W, Valteioh and C. C. Glover 
(J. Amer. Pharm. A^soc., 1921, 10, o95 — 606). — Comparative 
examination of methods for the estimation of pepsin showed that 
whilst Northrup’s electrolytic method is trustworthy, the best 
method i.s that of U.S.P. IX, although the use of storage egga 
instead of fresh eggs is recommended. Chemical Abstracts. 

A New Method for the Estimation of Pepsin. Karl 
Glassner {BiocJiem. Z., 1922, 127, 312—315). — This method is a 
precipitation method and depends on the observation that globin 
(readily prepared from haemoglobin by a slight modification of 
Strauss and Griit/.ner’.s method; A., 1921, i, 200) is precipitated 
from hydrochloric acid solution by ammonia and is insoluble m 
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excess of ammonia, especially if a few drops of amiuonium chloride 
are added. A series of dilutions of pepsin or gastric juice and acid 
in geometrical profession are made and 1% globin solution is added 
to each. After digestion at 40® for fifteen minutes, addition of 
3—5 drops of ammonium chloride solution (10%) and 1—2 c.c. of 
1 % ammonia solution gives a flocculent precipitate in the tubes 
containing undigested globin. H. K. 

Tannase. Donald Rhind and Fkancis Edward Smith 
(Biochem. J.y 1922, 16, 1 — 2).- — A method has been elaborated 
for estimating the hydrolysing power of tannase by measuring 
the tannin present in a solution before and after action by the 
enzyme for varying periods. The tannin is estimated by titrating 
the whole solution with potassium permanganate in presence of 
indigo-carmine, the tannin is then removed by Nierenstein’s 
caseinogen method (A., 1911, ii, 236), and the solution is again 
titrated with potassium permanganate. The difference between 
the two titrations represents the amount of gallotannin present. 

W. 0. K. 

Estimation of Peroxydase in Milt. Francis E. Rice and 
Tor-\toro Hanzawa {./, Ind. Eng. C ’ hem ., 1922, 14, 201—202). — The 
method of Bach and Chodat for the estimation of peroxydase in 
plant juices (A., 1904, i, 542) is adapted for mill;. It depends on 
the oxidation of pyrogallol by hydrogen peroxide, the reaction being 
catalysed by peroxydase. The number of mg. of purpurogallin 
precipitated by the action of 10 c.c. of milk is called the “ peroxydase 
number.” The reaction takes seven days, and air must be 
excluded. The residue after filtration is washed with light petrol- 
eum to remove fat. Whole and skim milk are about equal in 
peroxydase activity. Heating milk below 68-3® for thirty minutes 
reduces, but does not destroy peroxydase activity, which is also 
reduced slightly by keeping on ice for two days. Samples of milk 
for the estimation of peroxydase cannot bo preserved with mercuric 
chloride or formaldehyde. H. 0. R. 

Estimation of the Antiscorbutic Vitamin (Vitamin-C). 
H. C. Sherman, V. K. LaMrr, and II. h . Campbell (J. Amer. 
Chem. Soc., 1922, 44, 165 — 172). — modified diet free from 
vitamin-(7 and containing an adequate amount of vitamin-A, 
namely, ground oats 59%, skim milk powder, heated on open 
trays at 110®, 30%, freshly prepared butter fat 19%, and sodium 
chloride 1% is recommended. The method of measurement con- 
^ series of observations on animals receiving no vitamin-C 
and uincrent measured amounts up to the amount which affords 
complete protection, and permits optimum growth. The symptoms 
and autopsy findings are interpreted in terms of the percentage of 
le required amount of antiscorbutic vitamin which was actually 
received by the animal in any individual case. W, G, 

Blood Analysis. IV. Asliing Methods. M. Richteb- 
yciTTNEK (B-iorAem. Z ., 1921, 126, 97— 104).— For the estimation 
tal alkali metals, phosphorus and iron, for example, in blood, 
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ashing methods can be employed successfully . Corpuscles contain 
fewer mineral constituents than serum and still less if the flow of 
blood be stemmed in a vein. H. K. 


Analysis of Blood and Urine. I. TjUowto Pincl'sses 
and Amstomenis Flobos (Biochem. Z., 1921, 125, 42 45).— 
To avoid the expensive torsion balance in Bang’s micro-methods, 
the authors recommend a fine graduated pipette holding 0-1 gram 
of hlood. By working quickly the same pipette can be used 
for measuring the two drops of blood, for duplicate analysis, 
without use of an anti-clotting agent. Examples are given of the 
estimation of the reducing sugar of blood. Bang s method for 
the analysis of sugar in blood is applicable to sugar in urine if the 
coagulable protein is removed by addition of 1- f '*’' ^ 
copper sulphate solution to 1 c.c. of diluted urine (1 ; 100). The 
results agree with the macro-method. Other substances which 
produce a high reduction figure are creatine and uric acid, the urine 
of persona \vith an increased nne acid and creatine content showing 
increased reduction. 


Analysis of Blood and Urine. II. Luuwto Pikcusses 
and Kate Momperratos-Flobos (Biochem. Z., 1921, 125, 46- 

4 g), For the micro-estimation of acetone in urine, a brisk current 

of air is drawn for twenty-five minutes through 1 2 c-c, 

mixed with 20 -30 mg. of o.xalic acid, 0 5 gram of sodiurn chloride 
and 5 c.c, of water, and the free acetone absorbed by Ip— 15 c.c. 
.Y/lOO-iodine solution mi.xed with I c.c. of 33% sodium hydroxide 
solution. The excess of iodine is estimated voluraetrically after 
acidifying. The combined acetone as acetoacetic acid is obtained 
bv changing the receiver and passing the current of air through the 
boiling solution. For the estimation of ammonia in blood, u c.r 
mixed xvith 0-2% potassium oxalate xvere treated with 0 %^. of 
sodium hydroxide solution and the volume made up to .5 c.c. 
exactly with alcohol, whereby protein is precipitated ihe soluUon 
is filtered rapidly into a vessel containing a drop of dilute acid to 
fix the ammonia. Twenty c.c. of filtrate were made alkaline with 
sodium carbonate solution and a current of air was pas-sed througt 
for fifteen minutes at 40= and the ammonia absorbed by - 
of *V /50-sulphuric acid. bl- • 

Method for the Estimation of Total Base in Urine. Cvecs 

H Fiske (.7. Biol. Chem., 1922, 51. . 55 — 6 1 ) —Organic matter is 
removed from the urine by evaporation with a mixture of su phure 
and nitric acids. Phosphates are removed from the residue 
the ferric chloride-ammonium acetate rnethod, after whic 
filtrate is ex'aporated to dryness and ignited first witli su p ^ 
acid and then with animoniuni carbonate. Ihe residue cent 
the sulphates of sodium, potassium, calcium, r.-g\ 

Estimation of .sulphate by the benzidine method (A., JH-l, n, 
gives the equivalent of the bases present. 
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The Role of the Physicist in the Development of Chemical 
Theory. Presidential Address. Delivered at the Annual General 
Meeting, March 30th, 1922. Sut James Walker (T., 1922, 121, 
735—745). 

Relationships between Molecnlar Refraction and Other 
Properties. W. Herz {Z. physHcal. Chem., 1922, 101, 54 — 62). — 
from Berthclot’.s equation, A/=l 1-4 d j2’j/pt{2 — 277'i)( (A., 1899, 
ii, 404), and Guye’s expression, jlfft— 1-82'i/pt, in whicli MR is 
the molecular refraction and the other symbols have their usual 
significance, the author ha-s derived the expression M jd,=5MR, 
where d, is the density at the boiling point. Thi.s expre.s.sion says 
that the molecular volume for non-associated liquids at the boiling 
point has a value equal to five times the molecular refraction. 
This statement has been tested for thirty-three substances and 
shown to be fairly in keeping with facts in tlic case of the simpler 
aliphatic liquids, but in the case of halogen-substituted compounds, 
aromatic, heterocyclic, and inorganic substances, large divergences 
are observed. The expression 3/iJ=J//5d,=0-9c/d*7’, is deduced, 
from which Jl/=ll'97c/7’, is obtained, where c is the molecular 
boiling-point elevation constant. This equation is shown to be 
in keeping \’.’ith fact to the extent of 10 — 20';o- Further expres- 
sions are derived by which from the molecular volume at the 
boiling point and the molecular refraction the molecular diameter 
and the internal pressure may be calculated. In many cases it 
is shown that ML/MJi=8pi„ where L is the latent heat of vaporis- 
ation at the boiling point. A constant relationship is slio^vn to 
exist between tlie coefficient of expansion, the molecular refraction, 
and the critical pressure, which has the form 293)= 

constant (0'9). Evaluation of this constant for seventeen .sub- 
stances gives figures which lie between the extreme.s 1-38 and 0’84. 

J. F. S. 

RegTilarities in Systems of Bands. A. Keatzer {Ann . Physik, 
1922, [iv], 67, 127 — 153). — The work of Heurlinger {Diss. Lund., 
1918), and Lenz {Verh. Deal, physikal. Gea., 1919, 21, 632) on 
series lines in band spectra is extended by the application of the 
quantum theory to the consideration of the anharmonic vibr-ations 
of a molecular oscillator. A formula, similar to that deduced 
empirically by Deslandres (A., 1920, ii, 69) is obtained for the 
zero lines in a series of bands, and is found to represent very exactly 
the lines in the band spectrum of oxygen and the lines in ‘the violet 
band spectrum of cyanogen. The significance of the constants 
m Deslandres’s formula is interpreted on the basis of the quantum 
theory, and a formula involving nine constants is obtained, to 
represent the whole of the lines in the violet band spectrum of 

VOL. cxxii. ii. 15 
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cyanogen, exclusive of the line structure. The application of the 
theory to the lines in the red band spectrum of cyanogen and the 
band spectrum of nitrogen is briefly indicated. J. S. G. T. 

The Structure of the Balmer Series. Otto Oldenbero 
(Ann, Physih.^ 1022, 67, 60 — 72). — ^The new measurements of 
McLennan and Lowe (A., 1921, ii, 666) for the Ha, and He 

lines are not considered to be in opposition to the Sominerfeld 
theory of the structui’c of the Balmer series, the differences being 
explained by the neglect of the small shift which is caused by the 
steep rise in intensity of a neighbouring line. Kxperiments with 
the discharge tube used by Wood (A., 1920, ii, 569) indicate tliat 
the third members of the triplets found by McLennan and Lowe 
are not produced in the absence of nitrogen. The new lines which 
are observed on the admission of nitrogen are found to be some* 
what sharper than the Balmer doublet. W. E. G. 

Extension of the .Y-Ray Spectrum to the Ultra-violet. 

E. H. Kurtii [Physical Rev., 1921, 18, 461 — 477). — Certain 
improvements in techni<tuo made it possible to obtain the following 
values for the convergence wave-length.s in A.U. : K series, carbon 
42*6, oxygen 23-8; L series: carbon 375, oxygen 248, aluminium 
100, silicon 82*5, titanium 24*5, imn 16*3, copper i2’3; M series: 
aluminium 320, titanium 85*3, iron 54*3, copper 41*6; iV series: 
iron 247, copper 116. It is suggested that the radiation from 
solid targets may differ from the radiation from gaseous atoms, 
especially for tl\e lighter elements. A. A. E. 

The Significance of the Half Terms in Spectral Series 
Formiilae. Paul D. Foote and F. H. Mohler (J, Opt, Soc. 
Amer., 1922, 6, [i], 54 — 56). — The ratio of the constant for the 
enhanced spectrum of an alkali earth to the constant a for the 
arc spectrum of the allcali with the next lower atomic number has 
been computed on tlic basis of the quantum theory and compared 
with the observed value.s. W. E. G. 

The Occurrence of Spark Lines (Enhanced Lines) in the 
Arc. II. Magnesium, Zinc, and Cadmium. G. A. He.msa- 

LECu and A. de Gkamont ( Phil . JJay ., 1922, [vi], 43, 834—871; 
cf. this vol., ii, 176). — Further experimental observations have 
been made on the speeti'a observed in liquid and vacuous film 
arcs and in arcs surroimded by gaseous media. The results point 
to the existence of four distinct stages in the spectral development 
of the arc flash (1) the film stage during which the spark lines are 
enhanced and symmetrically broadened, (2) a short region marked 
by the strong emission of spark lines, (.3) a stage during which the 
spark lines are but feebly emitted and at the end of which their 
emission ceases abruptly, and (4) the last period of the flash during 
which arc lines arc alone emitted. The flashing up of the spark 
lines and their symmetrical broadening at the instant of striking 
the arc is shown to be due to the momentary establishment of a 
powerful electric field between the electrodes. The symmetrical 
broadening of the lines is believed to be duo to the Stark effect. 
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The disap^arance of the magnesium spark line X 4481 at a definite 
point during the second phase occurs when the electric field is 
reduced below 500 volts/cm. The spark lines are brought out 
prominently in liquid air and disappear when the temperature is 
raised. It is thus impossible to regard these as high temperature 
lines. The only types of magnesium lines which are emitted in 
the absence of electrical or special chemical actions are the flame 
line X4571 and the series triplets. A summary of the relative 
sensitiveness of the various magnesium lines to electrical and 
chemical actions is given. W. E. G. 

The Spectrum of Glucinum Fluoride. Sxeha.moy Datta 
(Proc. Jtoy. Soc., 1921, [A], 101, 187— 194). —The previous in- 
vestigation on the band .spectra of the fluorides of magnesium, 
calcium, strontium, and barium (cf. A., 1921, ii, 529) has been 
e.itended to a study of the .spectrum of pota.s.sium glucinum fluoride. 
The presence of potassium docs not interfere with the band .spectrum 
of glucinum fluoride, neither does glucinum oxide present spectra 
in the vicinity of the fluoride bands. There are si.x groups of bands 
all in the ultra-violet between X 2800 and X 3400 and all fading 
towards the red. The strongest hand at .3009 was selected for 
a detailed investigation, and it was .shown to con.sist of three series 
of lines which depart from the ordinary formulae Each group 
of glucinum fluoride bands is composed of alternating double 
and single heads, and this is the only similarity they present to 
the spectra of the other alkaline-earth fluorides. The formula, 
given in the previous paper for the group of magnesium fluoride 
gives satisfactory agreement for the glucinum fluoride bands. 

W. E. G. 

Emission Bands of Erbium Oxide. E. L. Eichols and 
H. L. Howes {Science, 1922, 55, 53). — A confirmation of the work 
of Mallory (Physical Rev., 1919, 14, 54). .At temperatures at, or 
slightly below, 1000°, there are three regions, in which the principal 
emission bands of the spectrum of erbium oxide are .situated, 
which are brighter than for an ideal black body at the .same tem- 
perature. A. A. E. 

•V-Series in A'-Ray Spectra. V. Dolejsek {Xalure, 1922, 
109, 582). — By using Siegbahns apparatu.s, lines which most 
probably must be referred to the A'-series of uranium and thorium 
have been detected. Calculations .show that for these elements, 
some of the lines must have wave-lengths of about the measured 
values (8'6 — 12-0 A.V. and 9'4 — 13-5 A.U., rcsjiectively), whilst 
lor bismuth and the elements in its neighbourhood all the -Y-lines 
must have a wave-length of more than 13 A. I'. A. -V. E. 

Spectrophotometric Study of Solutions of Cupric Chloride. 
lEEDEEiCK H. Getman (J. Physical Chem., 1922, 26, 217—246).— 
coefficients of a series of solutions of cupric chloride 
(- 0-1.— -0'8443Jf) have been determined at 28-3° for various 
wave-kngths lying between 460;a/i and 500 A further series 
0 extinction coefficients of a number of binary mixtures of cupric 

15—2 
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chloride with hydiochloric acid, potassium chloride, lithium 
chloride, calcium chloride, aluminium chloride, and zinc chloride 
respectively, have also been determined over the same region of 
the spectrum; in each case the concentration of the copper salt 
was kept constant (0*8443J/), whilst the concentration of the added 
chloride was progressively increased. It is shown that in solutions 
of cupric chloride, Beer’s law holds only in the region of longer 
wave-lengths, and that in this region both ions and undissociated 
molecules may be assumed to possess nearly equal absorbing 
powers. No ap 2 >arent relation has been found to exist between 
absorption and dissociation ; in fact, no satisfactory interpretation 
of the mechanism of the ab.sorption of light by electrolytes seems 
to be possible, unless the view of Hantzsch be adopted, that absorp. 
tion is independent of dissociation. The absorption of light by 
solutions of cupric chloride has been attributed to the presence 
of complex ions, the composition of which is conditioned, primarily 
by the conceuti*ation of the solution. In extremely dilute solutions, 
absorption is assumed to be due to the presence of copper atoms 
holding in combination as many molecules of solvent as correspond 
wth the co-ordination number of the metal, which, in this case, 
is four. In extremely concentrated solutions, complex anions 
containing copper have been shown to be present, and to these 
the hypothetical formula CUCI 4 " has been assigned. Other com- 
plex ions, in which one, two, or three of the water molecules of 
the tetrahydrated copper-ion have been replaced by chlorine 
atoms, are assumed to be present in solutions of intermediate 
concentrations. A study of the absorption spectra of the metal 
ammines has shown that substitution of a chlorine atom for a 
water molecule in a complex ion causes a displacement of the 
minimum in the absorption curve toward the red end of the spec- 
trum. Increase in concentration, or the addition of colourless 
chlorides, is shown to displace the absorption minimum of 0-8443il/ 
cupric chloride toward the red end of the spectrum. The cause 
of the observed displacement of the absorption minimum is believed 
to be the same as in the case of the metal ammines, namely, the 
successive replacement of water molecules by chlorine atoms in 
complex ions. J. F. S. 

Absorption of Light by Solutions of Cupric Lithium 
Chloride. Frederick H. Getjian {J. Pkydml Chan., 1923, 
26, 377 — 383). — The absorption of light by solutions of cupric 
lithium chloride (CuCl 2 ,LiCl, 2 H 20 ) has been examined spoctro- 
photometrically, and the resulting absorption curves have been 
compared with corresponding curvC/S for cupric chloride. The 
minima in the absorption curves were found to lie nearer the red 
jnd of the spectrum than the corresponding minima in the curves 
^^Dtained with solutions of cupric chloride. In dilute solutions, 
'e absorption curves of cupric lithium chloride and cupric chloride 
fciwf identical. From a comparison of the conduc- 

th solutions of cupric lithium chloride with the sum of 

® con reactivities of cupric chloride and lithium chloride at the 
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same dilutions, it is found that the double salt, when dissolved in 
water, undergoes almost complete dissociation into the two com- 
ponent salts. The possibility suggested by Donnan that the solid 
salt may undergo dissociation as indicated by the equation 
CuCl2.LiCl,2H20 (Li2HjO)r-f (Cu3Cl)- (A., 1905, ii, 800) is 
emphasised as offering a satisfactory explanation of the fact that 
the colour of the compound is widely divergent from that charac- 
teristic of copper salts. J. F. S. 

Absorption Spectra of Glasses of Various Composition 
containing Didymium. F. Weidert (Z. wiss. Photochem., 
1922, 21, 254 — 264). — A spectrographic comparison of the absorp- 
tion spectrum of didymium present as a solid solution in various 
glasses with that of aqueous solutions of the nitrate of did 3 unium 
and other rare earths, and an investigation of the effect of the 
composition of the glass on the absorption spectrum. Eight of 
the glasses investigated contained various amounts of four or five 
of the oxides of silicon, boron, arsenic, lead, aluminium, calcium, 
potassium, and sodium, together with a mixture of the oxides 
of neodymium, praseodymium, samarium, cerium, and lan- 
thanum. The remaining glass contained pure neodymium oxide. 
The aqueous solutions employed for comparison included, not only 
a solution of the mixture referred to, but also solutions containing 
respectively the equivalent of 1'37 gram of neodymium oxide, 
0'76 gram of prascodidymium oxide, and 0’42 gram of samarium 
oxide per litre. The absorption banis characteristic of the glasse.s 
were broader and less sharp than the corresponding bands afforded 
by the aqueous solutions. The presence of boron in the glass 
increased the want of sharpness of the bands. Lead-potash 
glasses, afforded the sharj>est hands. Reproductions of certain 
of the. absorption spectra are given, and the paper di.scusses the 
shift of the bands in various cases. ,T. ,S. G. T. 

The Absorption of Colouring Matters of the Flavone Group. 
II. Absorption Spectra of Phenyl Styryl Ketone and its 
Derivatives. Yuji Shibata and Willy Naoai (J. Che.m. Soc. 
Japan, 1922, 43, 101—122). — To determine the effect of the hydroxyl 
group on the absorption of light in compounds intimately related 
to the flavone group, the authors have studied the absorption 
spectrum of phenyl styryl ketone and its hydro.xyl derivatives. 
Vhcnyl styryl ketone in O'OOOl A -alcoholic solution shows a large 
absorption band in the ultra-violet (the centre being A 3-300). 
The absorption of flavone, therefore, is more hypsochromic than 
that of phenyl styryl ketone in the same eonceutration (cf. Shibata 
and. Kimotsuke, J. Ckem. Soc. Tokyo, 1918, 39, 771). The effect 
on the absorption of light of the introduction of the hydroxyl 
group into phenyl styryl ketone is more complex than in the case 
of flavone. The effect of the introduction of the hydroxyl group 
into the phenyl group i.s very small ; whilst in the .styryl group it 
IS distinct. In the latter case, it is bathochromic and accompanies 
the appearance of one or two new absorption hands. By intro- 
ducing the hydroxyl group into both the phenyl and styryl groups 
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at the same time, the band is enlarged, and is bathochromio. When 
two hydroxyl groups are introduced into the group the effect ,s 
additive except in some cases of ortho-replacement. From the 
point of view of light absorption, natural naringemn is not shown 
to be a derivative of phenyl styryl ketone. K. 

Spectrographic Detection of Change in Blood Fluent 
due to certain Organic and Inorganic Pomons, and the Char- 
acteristic Spectra of Yolk of Egg and Urobilin Wk 
and E. Stenger {Z. wiss. Pholochem., 1922, 21, -21 
A 1908 ii 1048) — In continuation of previous work, the authors 
haVe investigated photographically the effect of hydrocyanic acid, 
phenylhydrazine, acetylene, hydrogen phosphide, and sulphurous 
Lid on the absorption bands of blood, both when the poison was 
added to blood withdrawn from an animal and when the poison 
was injeotod into the living animal. _ Only m the case of addition 
of phenylhydrazine did any appreciable shift of the absorption 
bands occur. In the case of blood derived from a rabbit after 
inieotion of phenylhydrazine, absorption bands occiirrcd at w* fi2n, 
609 5S1, 3.57, and 402, compared with absorption ba,nds at fifi ui i 
537’ and 415 for normal blood. In the case of hydrocyanic acid 
whilst no appreciable shift of the bands occurs, the sharpness 0! 
the bands diminishes, at first slowly, as the percentage of hydro- 
cyanic acid increases. The absorption sin;ctruni of yolk of egg 
sLwed bauds at 482, 453, 429, 401, and 380. The absorption 
spectrum of preparations of urobilin showed a band in the legioii 
au 494. Bv addition of an alcoholic solution of z.inc chloride and 
ammonia, the maximum intensity in the band moves to 
and the solution fluoresces. 

Optical Rotatory Dispersion. II. Tartaric Acid the 
Tartarates. Thom.is M.vrtix Lowry and Percy Coeleti 
Austis {Phil. Trans., 1922, [-1], 222. 249-308).-Bakcnan lecture 
The rotatory power of tartaric acid for a senes of nine w ave-len^i. 
has been determined in ariiieoiis solutions of eleven difftrint con 
centrations ranging from 5 to 5.->-’„ by weight and also f™' t"™ ■ 
one and twentv-six wavc-lcngtbs, respectively at 
centrations. The oiitical rotatory power of tartaric acd. 1' c tlio.t 
of its methyl and ethyl esters, is expressed to a 
approximation by the formula a-— A^**) '-2.^ 

rrtatorv power of sodium tartrate agrees very closely ' 

law, a = kj>fi, but requires for its exact ° ud 

formula similar to that used for tartaric acid, ^ „ 

ammonium tartr.ite and Rochelle salt give siimlar u ^ 

but deviate more widely from Biot’s law. A 
which give negative rotations have been examined for ® 
wave-lengths and the corresponding dispersion 
plotted. In the presence of an excess of bone acid, and 

dispersion of tartaric acid is no longer complex hu . P ’ 
may be expressed over a wide range of wave-lengths y . 
a=i/A„-- A„2, Tartar emetic also gives a simple 
When tartar emetic is assolved in an excess of potassium h\ 
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or wheTi a corresponding solution is prepared with bismuth in place 
qI antimony, strongly Isevorotatory solutions arc obtained, but 
these again are characterised by a simple rotatory dispersion. 
It is suggested that tartaric acid, like nitrocamphor, exists in 
<;olution in two labile isomeric forms, and that the anomalous 
dispersion of the acid and of many of its derivatives is due to the 
presence of two isomeric compounds of opposite rotatory power 
and unequal dispersion. Derivatives which give simple rotatory 
dispersion are assvimed (like salts of nitrocamphor) to be fixed 
in one of these forma. J. F. S. 

The Inversion of the Rotatory Power in Anisotropic Liquids. 

L. Royer [Compt. rend.^ 1922, 174 , 1182 — 1185).-— €holesteryl 
einnamato shows inversion of its rotatory power. The wave- 
length at which this inversion occurs varies with the temperature, 
the wave-length increasing as the temperature decreases. The 
wave-length of the reflected light varies with the temperature in 
the same manner, and it would appear that these two wave-lengths 
ai'e identical W. G. 

Phototropy of Inorganic Salts. Cuprous Chloride and 
Bromide. UorAL Sinou (T., 1922, 122, 782— 785). 

Conversion of Energy in Photochemical Processes. A. 

Bi'K [Z. wiss. Pholochem., 1922, 21 , 197 — 199). — The. contributions 
of Grotthus and of Draper to the theory of photochemical processes 
aro briefly reviewed, and attention is directed to outstanding 
ambiguities in tlie application of Einsfciri's quantum photochemical 
law to such processes. J. S. G. T. 

Velocity of Reaction in the Photochemical Dissociation of 
Ferric Chloride. E. PuxEnor and F. \j. X’odret {Gazzeila, 
52, i, 229 — 234; cf. A., 1920, ii, 400).— The velocity of 
decoinpo.sition of ferric chloride in ethereal solution according 
to the equation Fe('U--FeCU ! (.1 ha.s been measured under 
various conditions, both sunlight an<l (4e<*tnc arc light being 
used to effect the reaction. The course of the reaction was fol- 
lowed by titrating the ferrous salt with permanganate in presence 
of a few' c.c. of i^imnierniann’s sohition. As far as a certain stage 
in the reaction, the latter follows the equation for unimolecular 
reactions. Tlie change proceeds more slowly in arc light than in 
sunlight, and yields a dense, highly transparent prc'cipitate of 
ferrous chloride. ' T. H. P. 

An Attempt to Detect Induced Radioactivity resulting 
from a-Ray Bombardment. A. G. Shexstone {Phil. Mag., 
1922, [vi], 43 , 938 — 043). — It is shown that the violent dismember- 
ment of a raoleculo by an a-particlc (hx's not give rise to unstable 
nuclei, capable of emitting mass particles of a range greater than 
2-0 mm. Also no cumulative effect is observable after a heavy 
bombardment by the a-particles. Those negative results do not 
preclude the possibility of radioactive disintegrations taking place 
"liich involve the emission of {3-particles or y-radiation. W. tl G. 
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The Production oJ p-Ray Spectra by Radioactive Sub- 
stances. Lise Meitner (Z. Physik, 1922, 9, 131 — -144). — Experi- 
ments on the 3-ray spectra of thorium-2J have shown that it is 
possible to distinguish between a primary p-ray emitted from the 
nucleus and a secondary p-spectrum from the K and L rings o{ 
electrons. The primary p-rays are supposed to be converted into 
y-ravs in the nucleus and these set free electrons from the envelope 
of the atom. The source of the .secondary p-rays was ascertained 
by allowing the y-rays from thorium-il to set free electrons from 
an isotopic element, namely, lead, and comparing the velocities 
of these electrons with those emitted from the radioactive element. 
Two groups of p-rays were emitted identical with those from 
thorium-5. The energy of the y-rays calculated from the energy 
of the secondary electrons, and the work required to separate 
these electrons from the nucleus, were found to agree with a wave- 
length A.|,=,'5-2x 10“‘“ cm. and with a velocity for the primary 
P-ray of 73'9%. This P-ray was found to be present in the 
spectra emitted from thorium-5. The intensity was, however, 
very small, so that the |)rimary p-ray emission is almost entirely 
converted into y-rays. Evidence of the presence of electrons from 
the K, Lj, and rings was found. Similar conclusions are drawn 
for other elements, but the p-sjicctra of radium and radiothorium 
are entirely secondary in origin. The velocity of the primary P-ray, 
the atomic weight, and the life period of the isotopes of lead, 
radium-5, thorium-5, and radium-5 arc shown to be intimately 
related. t*' 


The Relationship between p- and y-Rays. Lise MeitS-f-e 
(Z. Physik, 1922, 9, 145—152; see preceding abstract).— Argu- 
ments are adduced for the conclusion that y-rays from radioactive 
substances have their origin in the nucleus. From the behaviour 
of uranium-X aud radiuiu-C, it is concluded that the primary 
p-ray is intense only when the y-ray emission is small. The results 
of Elli.s (A., 1921, ii, 422) on radium-5 preparations are explained 
on the assumption that there arc three y-ray frequencies emitted 
from the nucleus, two of which correspond with two different 
primary p-rays. The middle y-ray e.ould he accounted for if the 
most rapid P-ray under certain conditions gave up part ^ of its 
energy and left the niieleu.s with the remainder. W. L. G. 


Reflection of .Y-Rays from Imperfect Crystals. C. G. 
Darwin {Phil. May., 1922, fvil, 43, 800— 829).— Tn the recent work 
of Bragg, James, and Bosanquet (A,, 1921, ii, 477) on the reflection 
of X-rays from crystals, use was made of the theoretical formula 
of the author. The position of the electrons in a crystal can be 
inferred from a study of the intensity with which the various fares 
of a crystal reflect a given wave-length. The problem falls into 
two stages, the fir.st from crystal to nioleeule and the -second front 
molecule to electron. The formulae art-, however, falsified by the 
phenomenon of extinction. Extinction is shown to lead to tno 
effects, primary and secondary. The primary diminishes t e 
reflection from a perfect crystal below the amount given by the 
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simpler theory. This is, however, negligible for crystals invisible 
under a high-power microscope. The reflection from a small, 
perfect crystal, a conglomerate composed of a large number of 
small crystals oriented in nearly the same direction, and crystal 
powders is examined, and formulae are worked out for Q, a quantity 
which is, approximately, the amplitude of the wave scattered by 
all the electrons in a single atom in the direction of the reflected 
beam. W. E. G. 

Positive Ray Analysis of Lithium and Magnesium. A. J. 
Dempster {Physical Rev., 1921, 18 , 415 — 422; cf. ibid., 1918, 
11, 316; Science, 1920, 52, 559).— Lithium has two isotopes with 
atomic weights 6 and 7, respectively, the relative proportions of 
which vary with the conditions. A suggested possible explanation 
is that the rates of evaporation of the two Lsotopcs vary with the 
surface conditions of the metal. Magnesium has three isotopes 
with atomic weights 24, 25, and 26, the relative proportions being 
7:1:1. These ratios give a mean atomic weight of 24’336. 

A. A. E. 

The Disappearance of Gas in the Electric Discharge. IV. 
The Research St.\ef of the General Electric Co., London 
{Phil Mag., 1922, [vi], 43, 914^937; cf. A., 1920, ii, 730; 1921, 
ii, 369, 533).- — A further account of experiments on the disappear- 
ance of gas in the pre.sencc of phosphorus vapour. The decrease 
in pressure was measured by use of a lamp filament as the hot 
^^ire of a Pirani gauge and by determining wJicther the pressure 
is above or below the value at whicli the glow potential is equal 
to the applied potential. The amounts of hydrogen adsorbed 
increase with increase in the phosphorus introduced. A marked 
step in the adsorption, however, occurs for 0‘09 to 0‘27 mg. of 
phosphorus. Sodium fluoride and jiho-sphorus together exert a 
greater effect tlian either substance -singly ; spluttered tungsten is 
also effective. The adsorption of gases takes place in two stages ; 
the first is practically instantaneous and is impossible to control. 

Ihe solid films on the walls are possibly in an electrically polar 
condition, and it is suggested that gaseous ions enter into com- 
bination with the surface by virtue of their charges. The very 
^mall adsorption of inactive gases, which do not form negative 
ions, suggests that it is the negative ions which are adsorbed by 
this layer. W. E. G. 

The Potential of the Iodine Electrode and tlie Activity of 
me Iodide Jon at 25'^. A. McKeown {Tmn-s, Faraday Soc., 
— o21). — E.M.F. mcasurenient.s have been made for 
cells of the type Pt-j-IgiKl solution sat. with Jgisat. KC1|A calomel 
eectrodc, the concentration of potassium io<iide being varied 
between wide limits. Erom tlie results, the activities of the iodide- 
1011 and the tri-iodido-ion in the various solutions have been calcul- 
^ od. It was found that the activities of both ions increased much 
less rapidly than their concentrations. The potential of the normal 

16 * 
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(saturated) iodine electrode has been deduced in terms of the activity 
of the iodide-ion. The value found is -j-0*2454 volt, the norm^il 
calomel electrode being taken as zero. W. T. 

The EHect of Telluric Acid on the Potential of a Silver 
Anode. Franz Jibsa {Z. Elektrochem., 1922, 28, 186 — ^191).— 
The author has determined the effect of halogen ions on the potential 
of a silver anode, and has investigated the nature of the depolar. 
isation effected by telluric acid. In general, the halogens depolarise 
a silver anode in an alkaline electrol;^ and reduce the value of the 
decompo-sition voltage. Apart from the fluorine-ion, which exerts 
no depolarising effect in an alkaline electrolyte, the maximum 
depolarisation is effected by the iodine-ion, the minimum by the 
chlorine-ion. Fluorine-ions accelerate the appearance and evolu. 
tion of oxygen at the anode. When the polarisation of a silver 
anode in an alkaline electrolyte containing halogen ions is a maxi, 
mum, the dioxide, Ag.^Og, alone is formed. The monoxide, Ag^O, 
is produced when a silver anode is polarised to -f T40 volts in iin 
alkaline electrolyte containing telluric acid. The following rc. 
actions occur : Ag,0-fK3Te04-l-H20~ Ag2Te04+2K0H; 2Ag20j 
+2K2Te04-f flHjd 2Ag2Te04H~4K0H-|-02. The potential of the 
electrode Pt/AgjO, in an alkaline electrolyte containing telluric acid 
is constant and equal to To7 volts. J. S. G. T. 


Efiect of Chang-ing the Hydrogen-ion Concentration on 
the Potential of the Zinc Electrode. Theodore W. Richards 
and Theodore Dunham, jun. {J. Amcr. Chem. Soc,, 1922, 44, 
(}7S — 683). — .Measurcnienta of the potential of zinc in acid solutions 
of zinc sulphate, of various concentrations, measured at 18° againet 
the calomel electrode, through a sodium sulphate bridge, and also 
directly against a zino electrode containing pure A’-zino sulphate 
solution, showed marked rise in potential a.s the acid concentration 
was increased. The magnitude of this rise in potential indicated 
that it must be due partly to the liquid junction potential, owing 
to file ])resencc of the hydrogen-ion. Equal coneentrations of the 
sulphate-ion in the form of alkali .sulphato.s added to the zine 
sulphate solution gave smaller elevations in the potential, which 
elevations were in the order of the transport numbers of the kation.- 
concerned . It is assumed that the change in liquid junction potential 
produced by sodium sulphate is small and therefore it may be inferred 
that about two-thirds of the change produced bv sulphuric acid ir 
due to solution junction potential and the remaining third to ir 
real incrca.se in ttie single electrode potential of zinc, due, presum- 
ably, to the depression of the electrolytic dissociation of zinc 
sulphate. J.I'.S. 


Variations in the Conductivity of Solid Electrolytes. P 

Vx ITT. AN T (J. Phys. Radium, 1922, 3, 87—100; cf. A., 1912, ii, 419; 
1920, ii, 722). — The change.s in conductivity of solid electrol.vtcs 
with temperature arc due to two independently varying phenomena; 
the first of these occurs instantaneously, whilst the second is asm 
change, frequently in an opposite direction to the first. 'lh®e 
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progressive changes in the conductivity at constant temperature 
are not related to phosphorescence, being shown by many types of 
salts. The polarisation which occurs on passing the current is 
maintained indefinitely unless the crystals are short-circuited. 
The conductivity during the initial period is given by the relation : 
log Cr=«+67’ or log C' 3 i=a — p/T. In the second phase, the 
changes in conductivity follow different laws, being manifested by 
a scries of oscillations of decreasing amplitude. W. E. G. 


Abnormality of Strong Electrolytes and the Ionisation 
Theory of Ghosh. James Kendall (J. Amer. Chem. Soc., 
1922, 44 , 717—738). — The ionisation hypothesis put forward by 
Ghosh to explain the abnormality of strong electrolytes (T. 1918 
113 , 449, 627, 707, 790; 1920, 117 , 823, 1390) has been critically 
analysed and the following conclusions have been drawn. The 
second and third po.stulates are absolutely incompatible, for if the 
particles of a salt in solution po.ssess a definite space-lattice arrange- 
ment, as in the crystalline state, then the combination of two 
oppositely charged particles to form a salt molecule or a completely 
saturated electrical doublet is impossible. Gho.sh’s calculation of 
the electrical work required to separate the comiionent radiele.s of 
a gram-nioleoulo of a dissolved salt is erroneous. The value actually 
derived, assuming a cubic space lattice arrangement, exceeds that 
obtained by Ghosh by 75%. _ The experimental conductivity data 
for potassium chloride solutions are not in agreement with the 
equation uhich Gho.sh obtains from his postulates, or with various 
tnrrectcd forms of this equation. The agreement claimed by 
Ghosh to exist betiyccn his equations and the experimental results 
of previous investigators i.s largely fictitious. The remarkable 
coincidence of calculated and observed valties in many tables is 
due to far too frequent errors of calculation and transcription In 
other cases, the only legitimate deduction is that the equations 
te.sted very well as interpolation equations over a restricted 
range. Xo confirmation of the theory of Ghosh is afforded by tlie 
c-xporinicntal data for [a) the variation of equi\-alcnt conductivity 
Mitli dilution for salts in aqueous solution, (fi) the tomiierature 
ooelHeicnt of tlio ratio (r) the electrical conductivity of 

nou-aqiieoiis solutions, (d) the molecular number i and the Clausius 
theorem, (e) the ionisation of strong acids, (f) the ionisation of 
iieak acids, {g) the lonisatioii of transit ion acids, (A) the electrical 
cimduotmty of pure salts in the solid and fu.sed states, (/) llie 
ronducUvity of salts in mixlums of pyridine and vater, {?') the 
Jimisatioii of salts in .solvent.s of low dielectric constant, (k) the 
partition of a salt between an ioiiising and a non. ionising solvent, 
amt (i) tile vapour prcssui-e of the hydi-ogen haloids in aqueous 
■so ution. pic role of the solvent in ionisation, wliich is ignored 
oget ler by Ghosh, must be taken into account ui anv complete 
Hypothesis of conducting solutions, in its present 'form, the 
ionisation hypothesis of Ghosh is unacceptable, and certain of the 
postulates on which it is based must be either modified or rejected 

J. F, S. 
lo*—2 
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Ionic Equilibria of Strong Electrol 3 rtes. Allen E. Steabs 
{J. Amer. Ckem. Soc., 1922, 44, 670 — 678). — The equivalent con- 
ductivities of the haloids of sodium and potassium of varying 
weight normal concentrations (0*1— 4‘OA^) have been determined 
at 25°. A series of similar determinations has also been made 
for mixtures of a sodium and a potassium haloid. The observed 
values for the mixed salt solutions have been compared with those 
calculated from the values for the pure salt solutions at equivalent 
total concentrations on the basis of the isohydric principle. The 
differences between the calculated and observed values were found 
to be positive and to increase with the total salt concentration and 
with the numerical value of the ratio of sodium to potassium salt 
in the mixture, but to decrease generally from chloride to iodide. 
In general, the results are to be explained on the basis of complex 
formation, although at present no explanation is offered for the 
seeming decrease in complex formation on proceeding from chlorides 
to iodides. Tables of the specific gravities and the relative vis- 
cosities of all solutions measured are given in the paper. J. V. S. 

Influence of the Solvent on Ionisation and the Accompany- 
ing Heat Efiect. Sidney Maurice Neale {I'rans. Faraday 
Soc.y 1922, 17, 505 — 510). — In passing from pure water as solvent 
to 93*8% acetone, the ionisation constant of picric acid falls from 
about 0*2 to 0'002, but even in the latter case the deviation from 
Oatwald’s dilution law still manifests itself, and, to a similar 
extent, the value of k decreasmg by about 50% on increasing the 
dilution from 32 to 1024 litres. In anhydrous acetone, the ionis- 
ation constant for picric acid has fallen to the order of lO"^, 
and Ostwald's dilution law is obeyed. This indicates that the 
anomaly of strong electrolytes is to be referred to some property 
of the system solute plus solvent, rather than to high degree of 
dissociation. The heat of ioni.sation of picric acid varies largely 
with the nature of the solvent, passing througli a minimum at 
about 70% acetone. In the case of p-nitrobenzoic acid, the heat 
of ionisation is practically zero. In 44*35% acetone, the ionisation 
constant has fallen one-twentieth of its value in pure water, but 
the heat of ionisation i.s still zero. W. T. 

The Hydrolysis of a Salt formed from a Weak Acid and 
a Weak Base. R. O. ClRiFFiTn {Trans. Faraday Soc., 1022, 17, 
525 — 527).— A theoretical pajXT. The author points out that it 
is necessary to state more exactly what is meant by the “ degree 
of hydrolysis ” in the case of a salt of a weak acid and a weak 
base at great dilution. Ho shows in (he ease of aniline acetate that 
at a dilution of oOtXl litres the concentration of undissociated acid 
is not equal to the concentration of undissociated base, that is, 
the degree of hydrolysis differs for each ion. The calculation also 
shows that the hydrogen-ion concentration, whilst practically 
constant down to t7=5(X) (the limit of Tizard s measurements (T., 
1910, 97, 2494), should not be independent of the concentration 
between r^500 and v=5000, but should fall with increasing 
dilution. W. T. 
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[Biochemical and Electrochemical Oxidation of Organic 
Compounds.] A. Nathansohn (Z. Elektrochem., 1922, 28, 
129 — 130)- — ^ criticism of the views put forward and the inter- 
pretation of the author’s work (KM. C'hem. Beihefte, 1919, 11, 261) 
by Fichter in a paper under the same title (this vol,, ii, 23). ’ 

J. S. 

Simple Formula for the Calculation of the Specific Heats 

of Solids. H. J. Krase (J, Ame.r. Chum. Soc., 1922, 44, 784 

780). — A simple form of the specific heat equation of Lewis and 
Gibson (A., 1918, ii, 29), /(jT/^) ha.s been obtained which fits 

the experimental facts. This equation ha.s the form rA--=2-91-|-2-89 
tan h 2-95 log T jd. .Since the entropy equation i.s obtained by 
integration of the specific heat equation (2'91 -|-2'89 tan h 2’95 

log T/i^)d logg T/^, and on evaluating the integration constant by 
putting the entropy equal to the L(nvis-Gib.son value 1-62 when 
tog 2'/«=0. 'S„=6'70 log TjO 1-5-18 log eo.sh 2-9.> log TjO f 1-62. 

J. F, S. 

Polymerisation at the Critical Temperature. William R. 

FlELDlNO (C'hem. News, 1922, 124, 182 — 184, 198 199, 215 

217; of. A., 1920, ii, 7.12; A., 1921, ii, 487). — Calculations are 
made of the polymerisation factor at the critical temperature for 
a large number of volatile organic and inorg.anic compounds. 

W. E. G. 

Cinnamic Acid in Cryoscopy. P. Ealciola (Gazzetta, 1922, 
52, i, 1/5 1/9). The results furnished by anthracene, naph- 

thalene, 0 -, m-, and p-nitroben/./iIdohydes, and phcnylpropionic 
and phenylpropiolic acids differ somewhat from those obtained bv 
Mathews (-A., 1917, ii, .156) ami .show that the value of the cryo- 
soopio constant for cinnamic acid i.s al>oiit 100. The fact that 
phenylproi'jionic acid, wlnm dis.solvcd in cinnamic acid, produces 
almost normal depressions of the freezing [xiint confirms Bruni's 
conclusion (A.. 1899, ii, 731 ; 1900, ii, 714) that there is no tendency 
to the formation of soli/l .solutions when .saturated compound.s arc 
dissolved in unsaturafed ones, although such tendency is exhibited 
in the inverse case (cf. also .Mascarelli and Pe.stalozza A 1907 
ii, 930; 1908, i, 527). T. H. B. ’ 

A Micro-method for the Determination of M/Sleciilar 
Weight in a Melting-point Apparatus. Karl Rast (Ber. 
1922 , 55, [B], 1051- 1054). — The freezing point of camphor is 
clepre.ssed to such an unusual extent by the presence of dissolved 
^ubstances that the effeet.s can be measured sufficient accuracy 
for the determination of molecular weight by means of an ordinary 
thermometer and with minute amounts of material. 

The substance under investigation and the camphor are weighed 
into a small tube wliich is subsequently closed with a cork carrying 
a pointed needle. Tlie .substances are melted together, well mixed, 
allowed to solidify, and withdrawn by means of the needle. A 
portion of the mixture is transferred to a melting-point tube the 
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bottom of which must be semi-spherical; it is pressed firm^ly 
toeether eiving a compact column not exceeding 1 mm. m height. 
The tube^is heated in the usual melting-point apparatus. The 
mixture rapidly assumes the appearance of melting ice and ,« 
later, converted into a clou.ly liquid in which the presence of a 
delicate crystalline skeleton can be sharply detected by means of 
Tlens As the temperature rises, the latter disappears from above 
downwards, and the point at which the last trace vanishes is 
recorded as the melting point. Since the readings required are 
differential, the use of normal thermometers and the corrertion for 
the exposed part of the thread arc unnecessary. H. w. 

Orientation of Molecules in Surfaces. VII. Vaporisation 
in Steps as Related to Surface Formation Wiliam D. 
Haukins and Laturop E. Robkrts (J Amer. Chem. Soc.. 1922, 
44 653—670- of A., 1921, ii, 242).— .4n account is given of the 
amount of energy involved in the various steps in the process of 
vaporisation, based on the assumption that the surface through 
which the vaporisation occurs is not highly curved. The results 
,are expressed in micri-ergs as unit which i.s dehned as 10 erg^^ 
The relationships found at a corresponding temperatu e of 0 / 
are tabulated for oxygen, nitrogen, ethyl ether, ethyl acetate 
carboii tetrachloride, honzene, chlorolxuizene iiiethyl alcohol, and 
ethyl alcohol, and the data indicate that, at a definite corresponding 
temperature, in tlie case of non-associated liquids the molecules 
of which are .svmnietrical, the molecular values for the latent 
heat of surface formation, /, the total surface energy, c, the eiiei-gy 
of thermal emission, j, and the internal heat of vaponsat on, 
are nearly proportional to the critical temperature.s of the liquids. 
The same relation .seems to hold for the ree surface enerp- y 
provided that the temperature range is not too great- ihus the 
free surface cnergv of ethyl ether at a correspondmg temporat.n-e 
of 0-7 is 4-0 as calculated from the value for carbon tetrach on. e, 
and 3-9 as calculated from the value for chlorobenzene, "’hil;’* ^ 
experimental value is 4-0. This .statement, as 

heat of vapori.sation alone, is .somewhat similar to Tiouton s lav, 
which is knoivii to be not entirely e.xact. Hmce the pmicip.e 
expressed above is much more general m its application it to 
be expected that it will prove to be somewhat less exact, ihi 
energ-y values for ethyl ether are lower than those for carbon tctr.v 
chloride, and this is a consequence of the lower critical tempera ii 
of the ether The effect of a lack of symmetry m the molecule, 
especLlly when marked, is to lower the inolecu ar free surface 
energy, fatent heat of surface formation, and total surface ener 
and to increase the energy of thermal emission. Values are M cili- 
ated for ethyl alcohol from the critical temperature o'* ‘he assump- 
tion of a symmetrical molecule, using the values of carlio 
chirde asTbasis, and from the actual results it is evident tliat 
the molecular free surface energy, the total surface enerpy- , 
more markedly the latent heat of surface are consi leraK 

lowered by the dissymmetry of the molecule. The most stnki g 
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e£Eect is, however, the very great increase iti tlie energy of thermal 
emission. The symmetry considered is that of the electro-magnetic 
forces round the molecule rather than a symmetry with respect to 
j^ass. The substitution of the slightly polar chlorine atom for 
hydrogen in benzene gives almost exactly the calculated value for 
a symmetrical molecule except in the case of the thermal emission, 
which is considerably increased, since it is the most sensitive of 
,,11 the quantities to changes of molecular symmetry. Since e is 
decreased and j increased by increasing dissymmetry of the mole- 
cule, the ratio ejj serves as a remarkably sensitive index of mole- 
cular symmetry. The ratio e/X, which Is equal to e/(e+i), varies 
in the same way, but not to so larg(i an extent. According to 
Stefan’s law, the ratio of the total energy necessary to carry a 
molecule from the interior of a liquid into the surface to its total 
heat or energy of vapori.sation, e/X, is equal to 1/2. This is shown 
not to be the case. Not only is this an increasing function mth 
increasing symmetry of the molecule, but also with increasing 
corresponding temperature. Its value appears to approach unity 
as the corresponding temperature approaches unity. Thus a 
molecule in the surface at a high corresponding temperature is, 
in terms of relative energy, very much more nearl}^ in the vapour 
phase than when the corresponding temperature is low. The 
relationships noted above are just tho.se indicated by the h 5 qDothesis 
that molecules in the surface are oriented, the orientation increasing 
with increasing dissymmetry, and decreasing with increasing 
thermal agitation. The effect of thermal agitation is illustrated 
in the case of the alcohols ; compounds of the polar-non-polar type. 
It is shown for these compounds tliat the molecular surface energy 
increases with the temperature. Tiio effect of increased agitation 
is to over(!ome the orientation partly, nml to throw the more polar 
groups into the outer .«5urface, thus increasing the. surface energy. 

j. F. s*: 

Vapour Pressure of Sulphur Dioxide and Ammonia. F. W. 

Bergstrom {J. Physical 1922, 26, B.kS- 376). — The vapour 

pressure of ammonia and sulphur dioxide ha.s been determined at 
temperatures from sliglitly above the normal boiling point to the 
freezing point. An improved form of ap])aratus is described which 
is capable of giving vapour pressure ineasurcment.s below 900 mm. 
at low temperatures. The measurements are comjiared with those 
of Burrell and Robertson (A., 1916, i, 6; ii, SI) and of Brill 
(A,, 1900, 847), and it is found that the author'.s results are 
in keeping with the Ram.say-Young relationshiiD, whilst those 
of Brill and of Burrell are not. It has been shown experi- 
mentally that Burrell’s vapour pressure measurements for ammonia 
are erroneous. The triple point of ammonia has been found to lie 
at -77-9® at a pressure of 45*o iiirn. The value found by Cragoe, 
Meyers, and Taylor (A., 1920, ii, 370) is — 77-70 at 44-9 mm. 

J. F. S. 

Binary Liquid Mixtures. O. Faust [Z. physikal. Chem.y 
1922, 101 , 94 — 103). — A theoretical paper in which, for the purpose 
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ol comparing the relative efficiency and accuracy of the static and 
dynamic methods of determining the vapour pressure of liquid 
mixtxires, the author has recalculated the results obtained by 
Schmidt (this vol., ii, 119), Beckmann and Faust (A., 1915, ii, 143), 
and von Zawidzki (A.. 1901, ii, 6) for the vapour pressure of 
mixtures of acetone and chloroform. Curves are constructed and 
the shape of the curves discussed in connexion with Dolezalek’s 
theory of liquid mixtures. J- F- S. 


Vapour Pressures of Binary Mixtures. H. Cassel (Z. 
physiknl. Cham., 1922, 101, 104— 108).— A theoretical paper in 
which the author criticises mathematically the assertion of Schmidt 
(this vol., ii, 119) that Dolezalck’s theory of liquid mixtures cannot 
he maintained. The author shows that the measurements of 
Schmidt for mi.xtures of benzene and toluene show divergences 
from a straight line curve which vary between 1 -0 and 2-4%. It 
is shown that the simplicity of Dolezalek’s theory in comparison 
with the complicated expressions of van der Waals and Jahn has 
justified itself in numerous cases, so that its heuristic significance 
a.s a usable workitig hypothesis cannot he denied (of. preceding 
.abstract). •l.h.S. 


Binary Liquid Mixtures. Ai.fp.ed Schui.ze (Z. physikal 
Chem., 1922, 101, 109 — 116).— .A theoretical paper in which the 
author criticises the assertions of Schmidt (this vol., ii, 119) and 
shows that his statements in connexion with Dolezalek’s theory of 
liquid* mixtures cannot he maintained. Further, the results on 
which Schmidt bases his assertions arc a confirm, ntion of the theory 
(cf. preceding abstracts). J - F. S. 


A Continuous Flow Calorimeter, and the Determination 
of the Heat of Neutralisation of a Solution of Hydrochloric 
Acid by One of Sodium Hydroxidev Fbkdemck G. Keyes, 
Louis J . Gilt.espie, and Suinroku JIitsukuri (/. Amer. Chem. Soc., 
1922, 44, 707 — 717).— A continuous flow calorimeter has been so 
developed that measurement of the rise of temperature for ton 
different rates of flow leads to a value of the heat of neutralisation, 
which is associated with an error, a.s calculated by the method of 
least squares, which is less than 0-1% t^c heat change itself. 
It is shown that a few slight modifications in the calorimeter will 
probably increase the precision. For the heat of neutralisation 
resulting in the formation of Na0l,521H20 (about 0-107 A -sodium 
chloride) at 32-3°, the value 13280 cal./mol. is found. In the 
calculation, the specific heat data of Richards and Rowe were used, 
so that the unit is the 18*^ calorie (equivalent to 4-18 joules). It is 
held that this value is accurate within about 0-3%, although it is 
2-6% higher than the corresponding point on Wdrmann’s cjirve for 
the same neutralisation {Ann. Physik, 1905, [iy], 18, 
present value leads to a value for the heat of ionisation wh^h is 
about 0-5% lower than the corresponding point on Noyes, Kato, 
and Sosman’s curve (A., 1910, ii, 257). In the opinion o c 
authors, the 1% difference in the heat change when potassium 
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hydroxide is substituted for sodium hydroxide in the neutralisation 
ia questionable, because no correction was applied for the carbonate 
present. J. ]? g 

Heats of Neutralisation of Potassium, Sodium, and Lithium 
Hydroxides with Hydrochloric, Hydrobromic, Hydriodic, 
and Nitric Acids at various Dilutions. Theodore W. Richards 

and Allan W. Rowe (J. Amer. Chem. Soc., 1922, 44, 684 — 707). 

The heat of neutralisation of the four acids by the three bases 
mentioned in the title have been deterinincd at a series of dilutions. 
It is shown that the most serious errors in work of this kind are due 
to iiregularity of mixing, presence of carbonates in the hydroxides, 
and inadequate avoidance of lo.ss of heat by cooling. The solutions 
neutralised were molecular quantities in 100 gram -molecules of water, 
and they were combined in all possible pairs over two range.s of 
temperature not far apart, and the results were interpolated to 
exactly 20°. The values of the heat of neutralisation obtained 
ranged from 137000 to 14085, .sodium hydroxide giving the lowest 
values among the bases and hydriodic acid among the acids. With 
the help of the heats of dilution, of factoits and products, previously 
determined, the heats of neutralisation at other concentrations have 
been determined, and these have been extrapolated in two ways 
through a short range to infinite dilution. The heat of formation 
of water from its ions at 20" i.s founil bv tliis short extrapolation to 
be probably nob greater than 13-69 f.'al.,„ or 57-22 kilojoules and 
possibly not .smaller than 13-02 Oal.^ or -76-93 kilojoules. 

•I. F. ,S. 

Pressure Volume Relation of Superheated Liquids. K L 
WlSMEE {J. Physical Chem., 1922, 26. 301— 315).— A number of 
experiments are described, designed to obtain actual PI' curves at 
high temperatures to see whether the curve sliow.s any tendency 
to bend more shar[ily as the limit of superheating i.s approached, and 
to find nhat degree of sujierheating may be attained. Kxperiments 
were made with ethyl (dher, ethyl chloride, and f.sopeutane, which 
were subjected to a pressure of 20 atmospheres, heated to various 
temperatures, and ttie pre.ssiire then reduced to 1 atmosphere. The 
time before explosion occurred was then noted. In this way, the 
highest temperature to which the liquids may be .superheated at 
ordinary pressures was obtained. The values found are ethyl ether 
143°, laopentane 136°, and ethyl chloride 126°. The minimum 
pressures which can he reached with lirjuid ether at temperatures 
above 143° increase with the tcmpcralurr-, the points lying approxi- 
mately on a straight line joining the critical point with the — 72 
atmospheres’ point of J. Meyer (“ Keiintnisdos negativen Druckes in 
rlussigkeiten,” 1911). The pressure-volume relations have been 
Iletenmned expcrimcnt.ally for liquid ethyl ether at 121-5°, 127-9° 
and 133-8°, and for liquid ethyl chloride at 99'6°, 109-7°, and 1 17-4°[ 
a pressures down to 1 atmosphere. The pressure-volume relation 
under these conditions is almost linear. There is no tendency 
Sflown by the P V curves to bend more sharply at low pressures as 
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the limit of superheating is reached. The actual experiments 
showed a marked departure from van der Waals a curve. 

The Corresponding States : The Halogenated Derivatives 
of Benzene. Maurice Prud’homme {Bull. Soc. chim., 1922, 

fivl 31 295 299) — In the S3rstera of measurements of relativity 

Lnkitu’ted by the reduced values of the temperature, pressure, and 
density, the values obtained for the four monohalogenated denv. 
atives of benzene arc identical. The properties of the halogens arc 
thus completely masked in such compounds. 

For this series of compounds, the relation ^ holds 

good independently of the halogen present if is the molecular 
weight and ^ is a constant of value 21-65 for this senes. W. G. 

The Determination of Surface Tension from the Maximum 
PrTsstme in Bibles. Samuf.t, Sugdfn (T., 1922, 121, 858- 
866 ). 

Method of Calculating Fluidity, Surface Tension, and 
Reaction (EquUibrium) Pressure. Hrney Jfkmain JIaude 
Creighton Inst., 1922, 193, 6t7-6oo) -A theoretical 

paper in which it is shown that by means of a formula similar to the 
Ramsay and Young vapour-pressure equation, it is possible to 
calculate the fluidity (viscosity) of liquids, the cquihbnuru pressure 
of chemical reactions, and the surfsice tension of liquids, Ihe 
expression has the form lt'=Il+c{TB 2 b), where R and S 
are the ratios of the absolute temperatures at which two substances 
have the same value for any of the properties mentioned, and 
the temperatures of one of the substances corresponding with the 
two values of the property chosen, and o is a small constant 
The equations have been tested and shown to be m yry good 
agreement with facts. 

The Calculation of Adsorption of Vapours at Difierent 
Temperatures, h. BERfixYi (Z. angew. them., 1922, 35 Zii 
238) —On the basis of Polanyi’s theory of adsorption, a 
has been evolved, by which the equation of state of the adsorbed 
suLhnee within certain limits of pressure may be approximate Iv 
calculated The results for a range of temperatures which extends 
for substances boiling between 170° abs. and 400- abs. from O-UO to 
1-4 times the boiling point in degi-ees abs show no grater error thai 
that of experimentef determination. The formula applies to the 
rever-sible ^and physical adsorption of “““ 

vapours, alone, or from a mixture of comparatively 'n^t gase 
Trrnrri tbp observed data, p„ or the pressure of the gas, and Xj, ttc 

which ties i^o^ account the thermal expansion and the com 
pr^ssU of the aiorbed layer. The means by which the value ^ 
Ltermined. with relation to absolute temperature and the vari^io 
of the vapour from the law of gases, is given. 
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Electro-adsorption as a Purely Chemical Process. Wolf- 
(jiSQ 03TWALD {KoJloid Z., 1922, 30, 254^260).— A theoretical 
paper in which the author discusses and criticises a paper under 
the same title by KolthofE (this vol., ii, 197). It is shown that 
chemical adsorption, that is, the concentration of a dissolved 
substance on the surface in consequence of the chemical energy 
potential existing there, is quite possible. Therefore the hypothesis 
put forward by KolthofE (ioc. cit.) is not a purely chemical hypo- 
thesis, but a combination of chemical and cicatrical hypotheses. 
The deduction of the well-known adsorption formula by means of 
the law of mass action leads to concrete practically applicable 
forniulie only when instead of the stoicheiometric weight eoncen- 
ti-ation of the adsorbing substance the actual reacting mass of this 
substance is employed. The active quantity corresponds with 
the sum of the chemically reacting surface layers of the adsorbing 
substance. The stoicheiometric weight concentration must there- 
fore be multiplied by a factor which connects the actual reacting 
mass with the total mass. The demand of Kolthoff’s hypothesis, 
that the value of the index must be the same for erjuivalent adsor- 
bents whilst for eleedrolytes of different valencies the values stand 
in a simple relationship to one another, is not in keeping witli 
experimental results. The cases quoted by Kolthoff are accidental 
ore.xeeptions. In other cases, the livpolhesisis in no way coniirined. 

.1. F. S. 

Diffusion in Porous Vessels. A. L. Herrera (Mtm. rev. 
HOC. dent. “ Antnnio Alzatii,” 1921, 39, 343 — 347), — When solutions 
of reactive salts are allowed to diffuse very slowly together, the 
precipitates or crystals formed show’ analogieus to natural cells. 
A solution of potassium silicate, d 1'5 or nujre, containing potassium 
carbonate not in excess of normality', is placed inside an unglazed 
porcelain cup, and the latter placed in calcium chloride of d 1’0068. 
.After twenty-four hours, numerous very fine, tubes of calcium 
silicate are formed on the oiit.side of the porous cup, bearing on 
their surface mioro-scopie cells, and in some cases are formed entirely 
of the latter. C'HF.MiC'.Ar, .Ab.stracts. 

An Application of the Optical Method of Determining the 
Soluhility of One Liquid in Another. C. Cueneveau {Compt. 
rend., 1922, 174, 1019 — 1021 ; cf. tliis vul., ii, 355). — In the 
case of inorganic or organic salts which arc without action on 
and insoluble in aniline, when their aqueous solutions are in contact 
with aniline the ratio of the lowering of the refractive index of the 
aniline to the quantity of water dissolved is constant and the 
same for equiniolecular solutions. The loweriijg of the refractive 
index by unit mass is the same for all salts which fulfii the abo.'e 
conditions. IV. G. 

be Chatelier's “New ” Geometrical Representation. Ee^st 
Jaxecke {Chem. Ztg., 1922, 46, 361). — A claim for priority against 
be Chatelier with regard to the method of geometrical represen- 
tation of solutions of reciprocal pairs of salts (cf. Janecke, A 
1906, ii, 833; Le Chatelier, A., 1921, ii, 248). H. W. 
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The Partial Miscibility of Liquid Couples. Ap;^catioiis 
to Reactions between Dissolved Substances. Ren^ Dubrisay 
(Ann. OMm., 1922, [ix], 17, 222— 256) —A more detailed aoooant 
of work already published (A., 1919, i, 73 ; ii, 78 , 1920, ii, m 
756; 1921, i, 635; ii, 282, 344). W- G. 

Sizes of Atoms in Crystals. Kobert N. Pease (J. Armr. 
GUm Six 1922 44 769— 774).— A theoretical paper m which, 
as an alternative to Bragg’s view that the distances between atoms 
in crystals can be expressed in terms of atomic radii characteristic 
only of the element concerned, it is suggested that the particular 
element is of secondary importance for elements the atoms of 
wliich are> of the same rare-gas type, and that the contribution of 
an atom to the distance between it and another atom m a crystal 
depends on the number and ai-rangemeiit of electrons about its 
positive nucleus, on the type of lattice at le^t as far as this affects 
the latter, and, ordinarily, on the magnitude of the charge earned 
by the atom. The interatomic distances in substances crystallising 
in the diamond type of lattice have been analysed from this point 
of view. The following values are recorded : diamond 1’54 l-o4), 
.silicon 2.30 (2-35), grey tin 2-80 (2-80) silicon carbide 1-92 (1.9o), 
zinc sulphide 2-41 (2-35), cuprous chhinde 2-41 (2-43), cuprous 
bromide 2-52 (2-57), cuprous iodide 2-66 (2-/8), and silver iodide 
2-80 (3'IS). The values in brackets are due to Bragg, and the 
present values generally agree better with the observed jahos 
than do those of Bragg. ■ 

Transition from CrystaUoid to CoUoid Properties within 
Homologous Series. Edoak J. WTtzeman.n {J Physical them., 

ig.oo 26 '’01 ‘’16) — A theoretical paper m whicfi an attempt is 

ina'de to ansner the question “ How do such systems as constitute 
livinc' organisms come into existence ? It is shown that the 
emuEoid structure of biocolloids (lipoids, carbohydrates, and pro- 
teins) constitutes a gro.ss heterogeneity winch is also present in a 
much less conspicuous form in the lower crystalloid of 

the same homologous scries. In this way, it follows that the 
particular properties of biocolloids ari.se from the cumulative effect 
of certain groups in the molecule. This effect of 
stitution may be easily traced with soaps, but ess easily "dh 
carbohydrates and proteins. A.ssociatcd with the materia heteo- 
geneity there is a weU-known heterogeneity of energy. It is stioui 
that such heterogeneities may arise spontaneon-sly on releasing 
one system into another. The best known energy differential on 
under these conditions is the surface energy. It appears that tlie 
surface energy phenomena in solutions are energy differentiations 

definitely associated «dth e 

turn are due to chemical constitution, and that changes in he 
latter necessarily involve the whole series of effects. 1" 
with biological phenomena, these two arc 

regarded as associated with a vital force, and _e\en p„«stant 
frlquently thought to be maintained in organisms by a constan 
expenditure of energy obtained from chemical reactions in the 
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organisni' It is now shown that certainly part of the heterogeneity 
occurring in the structure of organisms arises from a predisposition 
on the part of the component substances themselves to give rise 
to these effects. Such colloidal systems as those prepared from 
simple biocolloida are self -reproducing from the components ; they 
arise spontaneously and require no unusual outlay of energy for 
their construction and maintenance. It is shown that the quanti- 
tative statement of Le Chatclicr’s principle may be easily dis- 
covered in the phenomena of true and colloidal solutions so 
fundamentally involved in biological phenomena. J. F. S. 

Cataphoresis of Colloidal Carbon. Stephanie Goldberg 
[Kolloid Z., 1922, 30, 230 — -234). — Colloidal carbon prepared by 
Sabhatani’s method (A., 1914, i, 357 ; ii, 198) has been tnoroughly 
dialysed to remove sulphuric acid and the influence of various 
factors on the rate of cataphoresis examined. The sols examined 
had a specific conductivity at 18® of 22-5x1 O'® reciprocal ohms, 
and had various migration velocities toward the anode from 
18-3x10"® to 13-5xl0"® cm. /volt sec. Dilution of the solution 
increases the velocity slightly to a maximum value, whilst filtra- 
tion also causes an increase from 18-8 X 10"® to 22-2 X 10"® cm. /volt 
sec. The addition of acids, irrespective of their nature, causes a 
decrease in the velocity; thus 0-00lJl/-suIphuric acid decreases 
the velocity from 13x10"® to 11x10"®, and 0-002J/ reduces it to 
8x10"® cm. /volt sec. Bases have a similar action, and in one 
case with ammonia tho velocity was reduced from 19x10"® to 
13x10'® cm. /volt sec. Acids and bases change tho colour of 
colloidal carbon, but the original colour may be regained by 
neutralisation. In the case of .salts, only those of aluminium have 
any action on the velocity of migration, and in this case the velocity 
increase-s to a maximum with I/500000.l/-aluminiu]n sulphate and 
then falls with greater concentrations. The addition of colloidal 
ferric hydroxide generally coagulates the colloidal carbon, but if 
so much colloidal ferric hydroxide is added that no coagulation 
takes place, then the velocity is reduced about 20*/o- .such 

as crystal-violet, auramine, and nictliylcnc-blue, in small concen- 
trations, reduce the velocity to zero and with increa.sing concen- 
trations then increase it. J. F. S. 

Ionic Synergism. II. Investigation of Mastic Sols. L. 
Micuaelis and N, Hirab.ayashi {KoUoid Z., 1922, 30, 209 -215; 
ri. A., 1921, ii, 682). — The limiting concentrations of hydrochloric, 
aec’tic, sulphuric, nitric, and sulphosaIicyli(5 acids, t)y'\vhich pre- 
cipitation of mastic sols may be brought about, have been deter- 
niined and the P^^ value of the soliition.s has been measured. The 
effect of adding lithium chloride, rubidium chloride, sodium car- 
bonate, sodium citrate, calcium chloride, s(xiiuin cliloride, and 
potassium sulphate to mastic sols in tho prcseu<*c. of measured 
concentrations of h3’^drogen-ions has also boon investigated. The 
results show that the anion is not entil'd^' without influence on 
tbe precipitation of electro-negative mastic .sols ; certain anions 
(sulphosaLicylic acid) are strongly antagonistic to the katioiis, but 
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the more common anions have so small a specific action that as a 
first approximation they may be neglected in the investigation of 
the synergism of the hydrogen-ion and the metallic kations. 
results therefore furnish an approximate confirmation of the rules 
established in the ease of congo-mbin (loc. cit.) both for the univalent 
alkali-ions and for the bivalent calcium-ion. Prom the results, it 
follows that the relationship of the activity of a uni- and a bi-valent 
ion cannot be given in absolute terms, but only with reference to 
the P„ value, and only with increasing value of does the relation, 
ship approach an absolute limiting value. Changes in the concen. 
tration of the hydi-ogen- and hydroxyl-ions are only without effect 
on the condition of a mastic sol when P,i is greater than about 
seven or eight. J. F, 

Soaps and Proteins. I. Colloidal Chemistry of Soaps 
and the Manufacture of Soap. Martin H. Fischer, Geokce 
D. McLaughlin, and Marian O. Hooker (Koll. Chem. Beihju, 
1922, 15, 3 — 102). — A general account of the preparation of soaps| 
and a consideration, with experimental re.sHlts of the systems 
soap-water, soap-alcohol and soap-A, where X is one of a long 
series of organic liquids. Definitions of a number of terms in their 
coUoid-oheraioal significance are given; these include hystcresi,;, 
swelling, liquefaction, power of gelatinisation, and solvation, 
syneresis, and sol. The behaviour of soaps towards indicators 
and many other properties of soaps are considered. Eeproductions 
of twenty-nine photographs arc included in the paper, illustrating 
the behaviour and properties treated. J. F. S. 

Non-, Uni-, and Bi-variant Equilibria. XXI. F. A. H, 

Schreinem.xkers (Proc. K. Alcad. WetenMh. Amsterdam, 1922, 23, 
1151 — IICO; cf. A., 1920, ii, 301). — A theoretical paper in which 
the author considers the equilibria of n components in n phases, 
where the quantity of one of the phases approaches zero. The 
influence of a new substance on an invariant P or T equilibrium 
is discussed. j. F. S. 

Heterogeneous Equilibria ; The Ternary System Sodium 
Sulphate-Sodium Carbonate-Water. Alfred Ernest Daw- 
kiss (T„ 1922, 122, 776—781). 

Nature of Secondary Valency. V. Partition Coefficients 
in Systems containing Water as one Component, with Special 
Reference to the Absolute Values of the Series Constants. 
Homer W. Smith {J. Phymral Chem., 1922 , 26, 250 — 271; cf. 
this vol., ii, 270). — A continuation of previous work in wliich the 
series constants of the paitition of organic acids and bases between 
water and various organic liquids have been derived from data 
largely taken from the literature. It is shown that in each of 
these systems the series constants for the various dissolved sub- 
stances are related to each other in a simple proportion. Iho 
series constants for twelve systems in which water is one com- 
ponent have been tentatively formulated by the study of dietliji- 
amine. In all twenty of the systems studied, the series constants 
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for tlie various systems are related to^each other in simple pro- 
portion. In every system in which water is one component, the 
amines differ from the acids in the value of their series consents 
by a constant amount. It is concluded that the intermolecular 
forces concerned in the solvent powem of various molecular species 
differ in intensity by discrete and simply-related amounts. 

J. F. S. 

Nature of Secondary Valency. VI. Homer W. Smith (,/. 
Physical Ghent ., 1922, 26, 349—357; cf. A., 1921, i, 324; ii, 315; 
this vol., ii, 270). — The results of the preceding papers are sum- 
marised and discussed. It is shown from the examination of 
twelve hundred determinations of the partition coefficient in 
twenty-one systems of two immiscible liquids that all may be 
covered by an equation of the f()rra 100P= F,^/G0-00±a, where 
is the molecular volume at the boiling point and a is a constant. 
It is found that a limited number of v’alues of a are required to 
cover the behaviour of all substances in any one system. All 
substances covered by any one value of a in any system have been 
lenned a series, and the value of a a series constant. The various 
values of a in any one system arc related to one another in simple 
proportion. j, g. 

Kinetics of Reactions in Heterogeneous Solutions. The 
Reduction and Oxidation Actions of Alternating Currents. 
Osc.tR Colle.nbero and Sven Bodforss {Z. pkysikal . Chem ., 
1922, 101, 117 — 149). — The action of metallic iron, copper, zinc, tin, 
and cadmium on a 4% solution of ferric alum has been investigated 
by 8tud.ying the rate ctf solution of tlie metals. The results show 
that the solution of the metals takes place in accordance with 
Xernst s hypothesis, and the velocity of solution is in keeping 
with the laws of unitnolecular reactions in heterogeneous systems. 
Apart from zinc, the reaction constant for the individual metals, 
despite their electrochemical di.ssimilarity, are very similar. The 
similarity becomes more apparent when the quantities of the 
melcils dissolved in a given time arc compared in terms of equivalents, 
l the above metals as electrodes, the electrolysis of ferrie alum 
nas been carried out by inean.s of alternating currents of varioii.s 
periodicity ; it i.s shown that tlie current brings about no fundamental 
difference in the course of the reaction beyond an increase in the 
total yield. The influence of the periodicitv is very small. 

J. F. S. 

1 henna! Dissociation of Ammonia with Special Reference 
iq-w Oven Conditions. G. E. Foxwell {./. Soc. Chem. Ind., 
111 — 1-5). — The thermal decomposition of ammonia 
c lilted with coal gas in silica tubes packed with porous material 
as coke or firebrick has been investigated at temperatm'es 
«t\\een 520® and SoO®. It is shown that when an excess solid 
su ace IS present the decomposition is bimolecular. The velocity 
0 ecomposition, when the tube is tilled with coke, increases slowly 
'uti increasing temperature, the temperature coefficient being 
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1-136. The value of the velocity constant, k, may be expressed 
by the Arrhenius formula IpOO. 

For tubes with a radius less than 0-5 cm., kx l/r^, but it is probable 
that for wider tubes kxXjr. When gases containing ammonia 
are passed through porous material, the amount of decomposition 
in unit time varies directly as the square of the radius of the pores ; 
hence it is the size of the pores rather than the total porosity that 
is of importance. Silica bricks have considerably less decom- 
posing effect than siliceous (80% SiOj) bricks, whilst the presence 
of iron is very deleterious. The composition of the ash of the 
coke has an important bearing on the rate of decomposition. 
Rutile and orthoolase have very Uttlc, if any, action; iron pyrites 
is converted into ferrous sulphide during carbonisation, and this 
increases the velocity of decomposition to some extent. Iron 
oxide which is converted into metallic iron, enormously mcreases 
the rate of decomposition and the same is true, although to a less 
extent, of lime. The value of k for coke is found to be ^00200 
at ■J- 

Decomposition of Nitrous Acid. Alfons Kr-Eirexo and 
Friedrich Pollak (Z, physikal. Chem., 1922, 101, 150 
The velocity of decomposition of nitrous acid in dilute amd solutions 
(acetic, nitric, sulphuric) has been determined. The reaction 
mixture was stirred continuously by a stream of nitrogen to remove 
the nitric oxide from the .solution. Tt is shown that the velocity 
of decomposition, according to the equation SrlJ^Ug— WiNUg-f- 
2 NO+H 2 O, as measured by the decreasing permanganate litre, 
depends on the velocity with which the nitric oxide is removed 
from the solution. This process is determinative of the velocity. 
The velocity also depends on the pressure of nitno oxide above 
the solution It is assumed that uiidissociated mtrous acid 
possesses a considerable pressure of nitric oxide and in conse- 
quence the velocity of decomposition is proportional to the con- 
centration of undis-sociated nitrous acid. Phis fact has been 
confirmed under the most widely varying conditions. On the 
basis of the “invasion” and “evasion” coefiicicnts for carhon.o 
acid measured by Bohr, it has been shown that the concentration 
of free nitric oxide in aqueous solution may be regarded as appr™- 
mately the same as that of the uiidissociated nitrous acid When 
nitrogen is led through a solution of nitrou-s acid the velocity ot 
decomposition is increased, and the velocity constant increases 
with the increasing velocity at which the nitrogen is passed ™roug ^ 
The velocity of the direct decomposition of nitrous acid cannot ne 
determined by th- method adopted, and is in all probability im- 
measurably rapid. Nitrous acid decomposes spontaneously into 
nitric oxide and the hydroxyl radicle and its transitory exis . 
in aqueous solution i.s due to a mutual action between it ana in 
solvent. The temiierature coefficient of the reaction is m keep g 
with the quantities which define the solubility of a g^s. 
presence of mineral acids increases the velocity of decomposi 
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Thermal Decomposition oi Nitrogen Pentoxide in Solution. 

BoGEK H. Ltjeck (J. Amor. Chem. Soc., 1922, 44, 767 — 769), 

The TOlooity of decomposition of nitrogen pentoxide in carbon 
tetrachloride and in chloroform solutions has been determined 
gasometrically at temperatures between 25“ and 55°. It is shown 
that such systems are of special value in considering the newer 
concerning the relationships of radiant energy to 
chemical action. The fact that the velocity constants obtained 
in solution so closely approximate to those obtained in the gas 
phase by Daniels and Johnston (A., 1921, ii, 249) is of particular 
importance because of the wide variation of conditions under 
which the measurement has been made. The experimental facts 
show the energy of activation or the critical increment to be practi- 
cally independent of the temperature. It has also been shown that, 
in accordance with a necessary deduction from the Perrin-Ias\vis 
radiation theory, a change in reaction velocity brought about by 
temperature effects or the influence of solvent diminishes as the 
magnitude of the velocity constant increases. A comparison 
has been made between the values of the velocity constant experi- 
mentally obtained and those calculated from the critical incre- 
ment, by means of the equation recently put forward by Dushman 
(A., 1921, ii, 315), and although the agreement is not exact, it is 
far better than can be obtained by means of the older equations 
developed by Trautz and Lewis. The nitrogen peroxide formed 
in the reaction has been shown to exert an autocatalytio effect 
on the thermal decomposition of the nitrogen pentoxide. 

J. 7. S. 

The Velocity of Ahsorption of Carbon Dioxide by Alkaline 

Solutions. Paul Riou (Compt. rend., 1922, 174, 1017—1019). 

A study of tile absorption of carbon dioxide by solutions of sodium 
carbonate.^ For a given area of absorbing surface the velocity 
of absorption of carbon dioxide diminishes as the concentration 
of the .sodium carbonate incrca.sos. It is also diminished by the 
pre.scnco of increasing amounts of sodium chloride or hydrogen 
carbonate. The velocity of absorption i.s markcdlv increased bv 
agitation or rise in tcniperaturo of tlu? liquid. It is dimini.sbed 
by diluting the carbon dioxide with air. W. G. 

The Speed of Sulphonation of Phenols. I. The Effect 
of Temperature and the IMethyl Group, .\rtuuu Fred 
(hiiPBELL (T., 1922, 121, 847 —857). 

Formation and Hydrolysis of Lactones. II. Amox Kailax 
and Emaxuel Franz Neumax-x (Z. phyisikal. Chem., 1922, 101, 

^-93, cf. A., 1920, ii, 606). — The velocity of lactone formation 
in aqueous and ethyl-alcoholic .solutions in the case of hydroxy- 
hut^c Mid and hydroxyvalcric acid ha.s been determined both 
1 Gf catalysts and in the prrasenee of hydrochloric, 

nyclnodic, sulphuric, chloroacctic, and u-butyric acids. All 
experiments were e.yricd out at 25°, and in some cases an addition 
po assium chloride or sodium cUloroacctate was made to the 
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reaction mixtures. The rate of hydrolysis of hutyrolactone and 
valerolactone in the presence of hydrochloric acid has also been 
determined. It is shown that the aiitocatalysis of the lactone 
formation in aqueous solution is practically proportional to the 
hydrogendon concentration alone, and that consequently the 
results of Henry (A., 1892, ii, 1303), which differ from this result 
must be attributed to the presence of the silver salt of the hydroxj-! 
acid in his solutions. Lactone formation in the presence of chloro- 
acetic acid also de]>ends on the concentration of the hydrogen-ion. 
When hydrochloric acid is used as catalyst in concentrations up 
to AT/u, the velocity of lactone formation is proportional to the 
total concentration of this acid, and if the view be held that the 
undksociated hydrochloric acid exerts a specific catalytic action 
then in this case it must be the same that of the hydrogen-ion 
With larger concentrations of hydrochloric acid, the 
velocity of reaction increases much more rapidly than the hydrogen- 
ion concentration, but more slowly than the total acid concentra- 
tion, so that in these concentrations the action of tlie imdissociated 
.hydrochloric acid molecule mu.st be decidedly less than that of 
the hydrogen-ion. This difficulty is removed if the hydrogen-ioii 
is regarded as the only independent catalyst in this reaction, and 
the divergences from the proportionality between concentration 
and velocity as due to an increase in the activity of the hydrogen- 
ion brought about by the addition of hydrochloric acid e.^cactly 
as in the case on the addition of neutral salts. The increase in 
the velocity of reaction which occurs on the addition of potassium 
chloride to hydrochloric acid is not to be attributed to a driving 
bad? of the dis.sociation alone, as was a.ssnmed by Taylor and 
Close (A., 1917, ii, 27)3), and consequently the deduction of the 
ratio krnl^'u from this is not permissible. Xo connexion could be 
found between the velocity of reaction and Xoyes's activity con- 
stants. The velocity of lactone formation in 99% alcohol, by 
volume, ill tlic case of Y-hydroxyvaleric acid, both in the presence 
and absence of hydrochloric acid or other catalysts, takes place 
much more rapidly than in water. Water exerts a greater retard- 
ation on the velocity of lactone formation by liydrochloric .acid 
than it does in the case of csterilication by the same acid. The 
gradual addition of water causes the velocity of lactone formation 
to fall gradually to a point below that obtained in pure water, 
after which it gradually rises to that obtained in pure water. In 
the autocatalytic lactone formation in 99®o alcohol, only a part 
of the observed velocity is to be explained by the concentration 
of the hydrogen -ions. J. T- 

The Alkaline Hydrolysis of the Esters of the Two Ethylene- 
dicarboxylic Acids. Anton Skraral and Emmy Raith 
{Monatsh.f 1921, 42, 245 — 249). — The study of the liydrolysis of 
tartaric esters (A., 1920, ii, 239) and succinic eaters and their 
homologues (A,, 1921, ii, 34) has been extended to the investigation 
of the alkaline hydrolysis of the methyl esters of fumaric and 
maleic acid.s. The experiments were conducted at 25° in aqueous 
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solutioi' containing a molecular proportion each of sodium carbonate 
and sodium hydrogen carbonate, the dilution being necessarily 
high on account of the low solubility in water of both esters. 
Referred to [OH']=l, the constants for the two stages of the 
liydrolysis are, for the fumaric ester, i,=414, ratio n=22; 

for the maleic eater, i(=48, ^ 2=0 72, n=67. Comparing these 
values with the first and second dissociation constants of the acids, 
which are: fumaric acid l-OxlQ-^ and 3-2x10-5; maleic acid, 
1 - 4 x 10 -^ and 2-6x10’, fumaric acid falls into line with the 
S,iturated, straight chain dicarboxylic acids in that the acid strength 
(ind rate of hydrolysis of the esters are symbntic. Maleic acid, 
however, is abnormal, the first hydrolysis constant being unex- 
pectedly low compared with the high value of the first dissociation 
constant. The observation may Iiavc an important bearing on 
the que.stion whether there may not be a structural as well as a 
.spatial difference between the two acids. K. H. R. 

Kinetics of the Reaction between Ammonia and Aromatic 
Aldehydes. Friedrich Dobler (Z. phi/sUxil. Ckem., 1022, 101, 
1—33). — The imlocity of the reaction betw-cen ammonia and 
alcoholic solutions of bcnzaldeliyde, p-toliialdeliyde, m-xylyl- 
aldchydc, anisaldehyde, cinnamaldehyde, p-ehlorobenzaldehydc, 
ando-, m-, and p-nitrobenzaldehydcs lias been investigated. The 
method of investigation depends on the fact that .ammonia may 
he cstim.-itcd in the pre,scnco of hydrobenzamide by titration with 
hydrochloric acid, using hiematoxylin as indicator. The form- 
ation of hydrobcnz<amide at 20° is show-n to be strictly bimolccular, 
and the corresponding hydramide.s formed from the other alde- 
hydes are also in most casus formed according to the bimolccular 
formula. In the case of bcnzaldohyde and p-tolualdehvde, the 
ileiiendeiicc of the velocity constant on temperature lias been 
determined; it is found that k i.s nearly tloublcd by rni.sing the 
temperature 10° ami trebled by rai.sing the temperature 20°, thus : 
fnr honzaklohyde, =0-23.3, =0-400 and /!-j„ =0-627, the 

two latter values arc not very constant. It, is found that, on the 
(iiio hand, an equilibrium is sot up betwei-n aldehyde and ammonia, 
and, on the other, between hydi'.amide and water. The inlluence 
of temperature on the equilibrium baa been investigated, and it 
is shown that with increasing tenqierature the equilibrium is 
displaced so that less hydrainide is formed; thus in the ease of 
henzaldehyde at 20°, 48-4^'o of the ammonia ha.s been converted 
into hydramide, at 30°, 43-8';„ ; 40°. 30-3°„ and ,i0°, 23-2“o. .A.n 
addition of O-OIA -benzoic acid practically doubles the reaction 
ve ocity in the case of benzaldchyde ; small additions of ammonium 
chloride effect a large increase i'li the velocity of hydramide form- 
ation, in one case this amounted to an increase in the F value 
trom 0-23.3 to 2-325. Ammonium sulphate has no effect on the 
specific reaction velocity, whilst .sodium hydroxide reduces the k 
'*1*® fi'oin 0-233 to 0 028. The.se changes in velocity are shosvn 
0 be due to the same cause, namely, changes in the dissociation 
0 ammonium hydroxide. A decrease in the hydroxyl-ion con- 
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eentration increases the specific reaction velocity, and an increase 
decreases the velocity. Double bonds and chlorine in the para.pogj. 
tion in the nucleus of the aldehyde increase the reaction velocity 
respectively .six and three times. The introduction of a methyl group 
in the para-position, for example, ^>-tolualdehyde, increases the 
velocity, whilst a second methyl group in the ortho-position, m-xyly]. 
aldehyde, reduces the value somewhat, but it is still greater than 
that of the original benzaldehyde. The methoxyl group in aiug. 
aldehyde reduces the velocity to about one-half. The substitution 
of a nitro-group in the meta-position increases the velocity, but in 
the ortho- and para-positions it reduces the velocity, the para-suh- 
stitution causing the greater reduction. The ionic concentration of the 
reaction mixtures does not change during the hydramide formation 
at 0® and 20®, as is shown by the constant value of the electrical 
conductivity. J. T. S. 


Catedysts and Chemical Equilibrium. J. Clarens {Bull. 
Soc. ckim., 1922, [iv], 31, 299—307). — From a study of the action 
of glass u’ool and cupric chloride respectively as catalysts of the 
reversible reaction IHCl+Oj 2 H 2 O 4 - 2 CI 2 , it is shown that the 
action of the catalyst is different for each of the inverse reactions 
which determine the equilibrium. In general, it is considered 
that there is no reason to suppose that a catalyst modifies equally 
the velocity of two inverse reactions. W. G. 


The Influencing of the Catalysis of Hydrogen Peroxide with 
Platinum by Rdntgen Rays. Robert Schwarz and Walteb 
Friedrich [with H. Wo>'Uerlich] {Ber., 1922,55, [J5], 1040—10.51), 
— The catalytic decomposition of hydrogen peroxide in the presence 
of colloidal platinum is retarded by Rontgen rays, the effect being 
observed when the mixture of the substances is exposed to the 
radiation or when the platinum sol is treated in this manner 
separately and added shortly afterwards to the hydrogen peroxide; 
the latter alone does not undergo an appreciable change under 
the influence of Rontgen rays. The maximal value of the retard- 
ation is 77^0 (calculated on the jMweentage of hydrogen peroxide) 
and the highest values arc observed in the sixth and seventh hours 
of the experiments. The cause the phenomenon docs not appear 
to lie in coagulation, diminution in tlic degree of dispersivity, or 
alteration in the charge of the particles, as is shown by special 
experiments, and is rendered improbable by the further observation 
that the illuminated sol recovers its activity completely within 
about sixteen hours. It appears jirobable, therefore, that the 
platinum sol suffers a reversible change at its surface which must 
be attributed to the presence of water. Since the action of the 
Rontgen rays is accompanied by an emission of p-rays from the 
platinum particles which are able to decompose water, it is possible 
that an oxide of platinum is formed or that hydrogen is adsorbed 
by the sol. If, however, it is a.s.sumod with Haber that the 
platinum cataly.sis of hydrogen peroxide is conditioned by the 
presence of dissolved or combined oxygen in the catalyst, the 
formation of an oxide would in all probability accelerate the 
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hange. It therefore more likely that the first stage of the 
atalysis is delayed because the platinum charged with hydrogen 
s not immediately able to form the intermediate product, PtiOj. 
Iho first stage of the action therefore consists in the combustion 
of the dissolved hydrogen by oxygen derived from the peroxide 
liter which catalysis can take place in the sense of Haber’s theory. 
Iho recovery of the platinum sol within sixteen hours is attributed 
to the gradual decomposition of the platinum hydrogen alloy, and 
this hypothesis is supported by the known complete instability 
of the product at 100°. It is also possible that the removal of 
hviirogen is effected by dissolved atmospheric oxygen, but direct 
experiments in the absence of oxygen do not lend support to this 
although their interpretation is hampered by the extreme 
difficulty of excluding oxygen completely in such observations. 
Pure water is not altered by exposure to Rontgen rays in such a 
manner as to give rise to contact poisons. 

w Catalase, also, is altered in such a manner by Rontgen rays 
that its power to catalyse the decomposition of hydrogen peroxide 
is lessened; as with the platinum .sol, the enzyme recovers its 
activity completely after .several hours. A satisfactory explan- 
ation of the phenomena cannot yet be given. H. W. 

The Catalytic Activity of Copper. W. G. P.vlmee {Proc. 
Roy. Soc., 1922, [A], 101, 175—186; cf. A., 1920, ii, 609; 1921, 
ii 542). — This communication describes the effect on the dehydro- 
genating activity of oopjrer of the addition of magnesium oxide, 
ferric oxide, zinc oxide, manganous oxide, and sodium carbonate. 
The presence of small amounts of sodium carbonate completely 
destroys the activity. The addition of l“/„ or less of an oxide 
reduces the activity considerably, but with higher concentrations, 
owing to the separation of two phases, an increase in the catalytic 
effect is observed. The pure oxides are usually less active than 
pure copper, and hence must be deficient in the density of radiation 
of about 10 /X wave-length (cf. previous papers). They, how- 
ever, adsorb water and probably alcohol to a greater extent than 
metals, but this increase may be counteracted by the opacity of 
the oxide film to radiation from the copper core. Increased 
adsorption thus increases the activity, provided the oxide films 
are transparent to the radiation of the main catalv.st. 

W. E. G. 

A Defined Organic Catalyst with a Hydrogen-ion Optimum. 

Tkik Widmabk and Gael Alex Jeffssox {Skand. Arch. Physiol., 
1922. 42, 43—61 ; from Physiol. Abstr., 1922. 7, 6; cf. A., 1921, 
ii, 183). — The kinetics of the catalysis of acetoacetic acid into 
acetone and carbon dioxide is investigated in detail. It is found 
to have a reaction optimum at Pu 4'09, and this corresjoonds 
exactly with the optimum reaction calculated on the assumption 
that only undissociated molecules of catalyst and of substrate 
enter into the reaction. For this calculation from the dissociation 
constants, the original must be consulted. The conclusion is 
drawn that only the undissociated aniline molecule is effective. 
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and acts only on the undissociated molecule of acetoacetic acid 
The conclusion cannot be generalised : for example, alanine 
its optimum at Pu 8, at which reaction acetoacetic acid is almost 
completely ionised. The suggestive comparison with the behaviouj 
of enzymes is indicated. W. 0. K. 

The Bohr Atom. The Lagrange Theorem applied to 
Electronic Orbits. Marcel Brillouin (J. Phya. Podium, I922 
3, 65—73). — A mathematical paper emphasising the exclusively 
spectroscopic character of Bohr’s theory. W. E. G, 

Atoms and Molecules. II. Albert C. Crehore (pjin 
May., [vij, 43, 886 — 914; cf. A., 1921, ii, 632). — A theory of tho 
structure of atoms is presented which is in conformity with the 
Saha form of the electromagnetic theory. In the models given 
the negative electron is assumed to be an oblate spheroid with a 
ratio of axes about three to one and the hydrogen atom consists 
of a positive charge of two units with very small dimensions situated 
in between two negative electrons. A structure is suggested for 
nitrogen and oxygon, which indicates that the heavier products of 
disintegration found by Rutherford may possess a mass 12 and a 
charge of 5. 

It is also sought to comp\ite the known distances between the 
atoms forming a molecule. The shai>e of the negative electron 
is a most important factor in determining tlie equilibrium distance, 
and hence it is a universal distance. Only electrostatic forces are 
considered, and it is shown that equilibrium is possible betweea 
tho attractive and repulsive forces of the atoms and electrons when 
the eccentricity of the electron lies between the limits 0*9 and i-O. 
This agrees with the value found in the previous paper. It is 
shown that helium and neon atoms will not form compounds and 
must be monatomic. W. E. 6. 


UnsymiTietrical Addition to the Double Bond. I. A Theory 
of the Reaction Mechanism of the Direct Union. Graxville 
A. Perkins {Philippine J. Sci., 1921, 19, 645 — 660; cf. this voL, 
A., ii, 138). — A theory of the mechanism of chemical reaction 
based on the Langmuir octet theory of valence. Diagrams are 
given showing the relationships between the forces of attraction 
and repulsion for two types of reaction, (a) a direct addition re- 
action, where an interpenetration of the outer shells of electrons 
occurs, and (6) a dissociation addition reaction where only secondary 
valence comes into play. These two types are illustrated by douhiii 
bond reactions. W. E. G. 


The Dissociation of Hexaphenylethane from the Point of 
View of the Octet Theory of Valence. Howard Irving Cole 
{Philippine J. Sci., 1921, 19, 681 — 690), — A historical survey of 
the previous investigations on the dissociation of hexaphenylethane 
is given and the Lewis- Langmuir octet theory of valence applied 
to this problem on the lines suggested by Perkins (this voL, A,, 
ii, 138). On this theory hexaphenylethane cannot possibly dis- 
sociate without a rearrangement of one or more of the phenyl 



GBNKBJi AND PHTSIOAX. OHBMISTBT. 


a. 439 


groups. Symuietrioal dissociation occurs in non-ionising solvents 
Juch as benzene, giving the quinoid modification as in Gomberg’s 

formula, ( 05115 ) 2—0 — , which contains a para-carbon 

atom in a tcrvalent condition. In an ionising solvent such as 
sulphur dioxide, which contains unshared electrons, the dissociation 
occurs unsymmetrically. An unstable union with a solvent mole- 
cule takes place, which supplies two electrons to the shell of one 
of the carbon atoms in a phenyl group. In this manner is obtained 
a colourless negates ion, ( 05115 ) 3 — 0 ", and a coloured positive ion, 

the latter exists only in combination 
'H 

vitli a solvent molecule. These two ions can combine to give 

(C6Hj)3=C.^/=\ 




-(C 6 H 5 ) 2 . The.so modifications are essenti- 


ally the same as those of Gomberg, except that, on this view, 
colourless triphenylmothyl can exist only in the form of a 
negative ion. The physical and chemical properties appear to 
support this theory. The oxidation of triphenylmethyl to form 
a peroxide is explained by the formation of intermediate positive 
and negative ions. An oxygen molecule is added to the positively 
charged ion, which then combines with the negative ion to give 
the peroxide. W. E. G. 


A Proposed Laboratory Test of the Theory of Relativity. 

H.ikold S. King (Nature, 1922, 109, 582 — 583).— Since it is im- 
possible to conceive of the annihilation of mass, such as appears 
in the synthesis of an atom of hehum from four hydrogen atoms, 
it must be supposed that mass is electromagnetic in origin, loss 
of mass being a.soribcd to overlapping of fields. According to the 
theory of relativity, 1 gram of matter is equivalent to 9 X 10™ ergs, 
or 2 - 1 X 10 ^^ calories ; moreover, 1 gram of radium in disintegrating 
to lead evolves 3'7 X 10^ cal. Thu.s, it is possible to calculate the 
atomic weight of radium (220-038) by addition of 1 gram atom of 
radiiim-G (206-000), 5 gram atoms of helium (20-000), 4 gram 
electrons (0-0005) [ ?], and 3-7 <10® cal. (0-038). If Hbnigsehmida 
value (225-97) for the atomic weight of radium is accepted, it 
sould therefore appear that radium-G has an atomic weight less 
than 206 (the lowest experimental figures being 206-0S and 206-05, 
due respectively to Richards and Honigsehmid), or that energy is 
derived from outside sources as suggested by Perrin, or that the 
equation connecting mass and energy is not correct. It is therefore 
suggested that an extension of the method of positive ray analysis 
to the determination of the atomic weights of radium, radium-G, 
and helium to an accuracy of I part in 10,000 not oidy would bo 
0 nitrinsic value, but also w-ould show- wdie-ther the relation of 
uioss and energy, based on the theory of relativity, holds. 

A. A. E. 
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A Simple Hydrogen Generator for Use in making Hydrogen- 
ion Determinations. P. H. Cathcart [J. Ind. JUrig. Ckeni. 
1922, 14, 278). — The hydrogen is generated electrolyticaily in ^ 
bell jar inverted in a cylinder containing 10% sodium hydroxide. 
The outer vessel consists of a large glass precipitating jar, the 
hydrogen reservoir being a large inverted percolator with its mouth 
resting on a suppprt about 1 inch from the bottom of the precipit- 
ating jar. A rubber stopper in the top of the hydrogen reservoir 
carries the cathode (which consists of an iron disk suspended from 
an iron wire) and a glass tube with stop-cock. The inner vessel is 
held down by four rubber-covered wires. The anode is similar to 
the cathode, of about 4 sq. in. area, and so adjusted in the annular 
space between the two vessels that it just touches the liquid when 
all gas has been withdrawn from the reservoir. The cathode just 
projects below the lower rim of the reservoir. A 110 volt 6.C. 
circuit was used for generating the hydrogen, with a switch so 
arranged that the current is automatically cut ofi when the reservoir 
becomes full. A diagram of the apparatus is given. H. C. R. 

Rectilinear Diameter of Hydrogen. E. ^Lvthias, C. A. Ckom- 
MELIN, and H. Kamerlinoh Onnes (Proc. K. Akad. WekMch. 
Amsterdam, 1922,23, llTii — 1184; cf. A., 1921, ii, 256). — The density 
of liquid and gaseous hydrogen has been determined in grams/c.c, 
at temperatures from —240*57'^ to —249*89'^. The critical density 
is calculated from the results and the value 0-03102 obtained, a 
figure which is considerably smaller than the corresponding figure 
for any other substance. The equation of the diameter of the 
form y—a^-bi is considered, and the values of the coefficient are 
evaluated from the experimental data. The values obtained are 
a=— 0-063510 and 0-00039402. The value of the slope of 
the diameter b is the smallest observed for any substance. 

J. P. S. 

The Crystal Structure of Ice. (Sir) \V. H. Bragg [Pm. 
Physical Soc., 1922, 34, 98 — 103). — This is derived independently 
of direct X-ray analysis on certain suppositions connected with 
the low density of ice. St. .John [Proc, Nat. Acad. Set., 1918, 4, 
193) and Dennison [Physical Rev., 1921, 17, 20) have applied the 
methods of X-ray analysis and both refer the structure to a lattice 
composed of fear right triangular prisms but disagree as to the 
dimensions. In the present paper it is assumed that ice belongs 
to that class of crystals in which the molecules arc broken up into 
positive and negative ions, the hydrogens having given up their 
valency electrons to the oxygens. The density of ice is so low 
that the most economical spacing is adopted ; the atoms are arranged 
in a hexagonal lattice with each oxygen surrounded by four hydrogens 
and eaxsh hydrogen by two oxygens. The distance between the 
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centres of two oxygen atoms is 2*76, the distance between con- 
secutive basal planes is 3’67, and the distance between two atoms 
in the same plane is 4-52. The structure is extremely empty and 
a loose arrangement of water molecules would occupy less space. 
The hydrogen atom has apparently a larger diameter than the 
oxygen atom if oxygen has the value 1-30. These results agree 
exactly with the X-ray analysis of Denni.son and the conclusions 
are .supported by a comparison between the calculated and observed 
intensities of reflection. W. E. G. 

The Variations in the Chemical Composition of Sea -water 
and the Evaluation of the Saline Content. Gabriel Eertbaxd, 
Feeusdler, and (Mlle) Menager (Compt. rend., 1922, 174, 1251— 
1253 ).— The authors have determined the total halogens and the 
ealoiiirn and magne.sium in the water from the Atlantic ocean and 
the Jleihterranean sea. The halogens being calculated as chlorine, 
the ratio of chlorine to calcium and magiicsiura respectively in the 
two .samples of water was by no means tlie .same. Thus the method 
of evaluating the saline content of sea-water from the density or 
chlorine content by mean.s of Knudsen’.s tables can only be con- 
sidered as at the best an appro.ximation. W. G. 


The Dissociation of Chlorine. H. vox Waktexberg and 
F. A. Hexolei.x (Bcr., 1922, 55, [B], 1003— 1006).— Difficulties 
are experienced m attempting to measure the dissociation of active 
gases such as cidorinc by observation of the abnormal increase of 
pres, sure when they arc heated owing to the impossibility of finding 
a completely resistant material for the construction of the apparatus. 
Since, however, the dissociation of binary compounds is dependent 
on the total pressure, it is jtossible to effect such measurements at 
temperatures which silica vc.ssels will withstand if an extremely 
low pressure is used. In this manner, preliminary measurements 
of the iiis.sociiition of chlorine at lO'-'* min. pressure have been made 
The apparatus consi.sts of a ipiartz bulb surrounded bv a quartz 
mantle, the space between the two being continuously evacuated. 
I he bulb is connected with a 2 mm. wide quartz capillary^ which 
leads^to a quartz thread raanomotcr and mercury seal cooled to 
-30 and thence to a Volmer pump. The chlorine is generated 
by heating auric chloride in a gla.ss capillary w hich is subsequently 
sealed off. The bulb is surrounded by platinum foil and heated 
ma Heraeus furnace, the temperature incasurements being accurate 
to ±~ . The temperature interval ranges from 98.5' to 11.51° 
absolute. 

It is certain that the heat of dis.stK!iation of chlorine is consider- 
ably lower than the value 100,tHXl cal. usually adopted and for 
t — 0 IS about /OjOtX) cal. jp 


j structure of Chlorine Dioxide and Related Com- 
A. Perki.xs (Philippine J. Sci., 1921, 19 
''"I., ii, 138). — A discussion of the eonsti- 
tutional formula! of some of the oxides of chlorine and nitrogen 
in toe Langmuir theory no place is given to bonds consisting of 
VOL. cxxri. li. 16 
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one, three, or five electrons. The suggestion is made that in 
exceptional cases an odd number of electrons may form a chemical 
bond. In chlorine dioxide, five electrons are shared between the 
three atoms as in the formula : 

:*o:6i:6: 

On this view chlorine dioxide contains a three electron bond. An 
odd electron is also shared in nitric oxide and nitrogen peroxide. 
The electron binding strength of atoms and its variation with the 
covalence is discussed. W. E. G, 

Hydroxylamine. I. Simple Method of Preparation of 
Free Hydroxylamine. Hans Lecher and Josef Hofmanx 
(Ber., 1922, 55, [B], 912—919).- — -The method adopted is essentially 
a modification of that of Lobry de Bru5m, its most important feature 
being the avoidance of the final distillation of the product. 

The apparatus consists of a Briihl receiver in which the reaction 
vessel is placed. The lower tubulus (generally used for evacuation) 
is provided with a calcium chloride tube whilst the upper tubulus 
is fitted with a stopper carrying two dropping funnels, the ends of 
which are placed above the reaction vessel. The tubulus of the 
lid serves for the introduction of a very efficient stirrer, which is 
provided with the customary mercury seal. The finely divided 
hydroxylamine Iiydrochloride is suspended in absolute ethyl alcohol 
in the reaction vessel and a small quantity of solid phenolphthalein 
is added. A solution of sodium ethoxide in absolute ethyl alcohol 
is introduced slowly from one of the dropping funnels into the 
welbstirred suspension, the rate of addition being so controlled that 
the red coloration which occurs as each drop enters the suspension 
disappears instantaneously. vShoiiId ultimately a pale pink color- 
ation persist, it is removed by cautious addition of a solution of 
hydroxylamine hydrochloride in ethyl alcohol from the second 
topping funnel. The precipitated sodium chloride is removed 
and the filtrate allowed to remain undisturbed in a freezing mixture 
of ice and salt until it attains a temperature of —18®. The large 
crystals of hydroxylamine thus produced are filtered, washed with 
absolute ether, and brought into a desiccator which is immediately 
exhausted. In this manner, there is no loss of hydroxylamine by 
decomposition during the preparation, but about 54% of it is 
retained by the precipitated sodium chloride. The yield of solid 
hydroxylamine is abo\it 40% of that theoretically possible, but the 
remainder can he readily recovered as the hydrochloride from the 
alcoholic mother-liquor. The product contains about 97% of 
hydroxylamine, the remainder being water. It has m. p. 32—35 , 
1'335, I'334. It is distinguished from Lobry de Bruyn’s 

purest specimens by its greater instability ; after twenty-four hours 
it smells of ammonia and after four days it is completely Uqueljed 
and contains only 42-55% of hydroxylamine. Hydroxylamiue 
crystallises in the rhombic system; the crystals obtained from 
ethyl alcohol and by the solidification of the molten substance are 
identical. H. W. 
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Behaviour of Carbon at Hig^b Temperatures. F. Sauer- 
v;M,D {Z. Elektrochem.j 1922, 28, 183 — 185). — Continuing the work 
of Byschkewitsch (A., 1921, ii, 258, 586, 696) and Munch (A., 1921, 
ii, 586), the author heated rods of carbon and graphite to various 
temperatures, attaining finally the temperature of the positive 
crater of the arc. The heating was effected by passing a current 
through the rods in an atmosphere of hydrogen. The ends of the 
rods were copper-plated. Small globules appeared on the surface 
(if the Aoheson graphite employed, and these are attributed to the 
distillation of impurities from the hotter interior of the rod to the 
surface. This was confirmed by a determination of the respective 
ash contents of the rod and of the globules. The conclusion is 
not in agreement with that of Ryschkcwitsch, wbo found similar 
globules to be composed of pure graphite. J. S. G. T. 

Behaviour of Carbon at High Temperatures. Eugen 
Byschkewitsch (Z. EUHrockem., 1922, 28, 185—186). — The 
author contends that the experimental conditions employed by 
Saucrwald (see preceding abstract), differ so materially from his 
own, that the results obtained in the two cases are not comparable. 
He remarks more particularly on the different atmospheres and 
current densities employed in the two cases, and on the possibility of 
impurities being derived, in iSauerwald’s experiments, from the 
heated metallic connexion.s employed. J. S. G. T. 

Preferential Catalytic Combustion of Carbon Monoxide 
in Hydrogen. Arthur B. Lamb, Charles C. Scalione, and 
Graham Edgar (J. Amer. Chem. Soc., 1922, 44, 738— 757).— With 
the object of finding a method of removing small quantities of 
carbon moiio-xide from hydrogen before its use in the synthetic 
production of ammonia, a number of experiments have been carried 
out on the preferential combustion of carbon monoxide in mixtures 
containing air, hydrogen, carbon monoxide, and carbon dioxide 
by means of a catalyst termed “ hopx:alite,’* whicii is a mixture of 
metallic oxides and in the present experiments was composed of 
60% of manganese dioxide and 40% of cupric oxide. It is shown 
that hopcaiite,” which oxidises carbon monoxide in air rapidly and 
eatalytically at tlie ordinary temperature, docs not affect hydrogen 
in air under the same conditions, and that by its means carbon 
mono.xide can be completely and continuously removed from a dry 
mixture containing, for examjdc, carbon monoxide, 

89'50% of hydrogen, and 10% of air without any noticeable action 
on the hydrogen. A similar mixture containing 1% of carbon 
monoxide, on the other hand, liberates so much heat that under 
these conditions oxidation of the hydrogen sets in, and the catalyst 
IS soon heated to incandescence and is destroyed. It is also shown 
that moist mixtures of carbon monoxide and air and of hydrogen 
and air require much higher temperatures for oxidation. In the 
presence of w^atcr vapour at a pressure of 50 mm, of mercury, 
carbon monoxide in a 0-5% mixture with air is completely oxidised 
a a temperature of 90° or lower. Hydrogen, on tire otlier hand, 

ixed with air, does not begin to be oxidised under these conditions 

16 * 
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until a temperature of 120—125'’ is reached It is possible there, 
fore to remove carbon monoxide completely and contmuoi«ly 
Lorn a mixture having, for example, the composition 0 5 /o ^ “rboii 
monoxide 0-5% of oxygen, 24-75% of nitrogen, and 74 25% of 
Hirogen’and containing water vapour at a pressure of 50 mm. „f 
inercu?v without any considerable oxidation of hydrogen. On the 
other hand, in a similar 1% carbon monoxide mixture, the hydrogej 
soon takes fire and the catalyst becomes incandescent. The eSect 
of space velocity, carbon dioxide, hydrogen sulphide, and the 
concentration of carbon monoxide on the efficiency of the catalyst 
hZe bcen investigated. Formula for the temperature rise in the 
catalyst, and the factor limiting the permissible concentration of 
carbon monoxide have been derived and verified at different space 
velocities in tubes of various diameters, and on the basis of th^ 
results the proper conditions for the technical application of this 
method of removing carbon monoxide from hydrogen have beet 
Sitlhied The pre.fent results are in agreement with those of 
Rideal (T., 1019, 115, 993). J- h. 

Preparation of Bright Metallic Sodium and Potassium, 
or their Alloys, in Nitrogen. G. Borsemann {Z. aym. 
chfiii lO-’-’ 35, 227).— -4 gla-ss tube of 15—20 mm. diameter ig 
dra n out'Uito a short constriction of 3^ mm. diameter about 
' % from one end which is sealed up. A fine wire gauze thimble 
I’s fined tightly into the tube above the constriction and the required 
amount of mefid introduced into the open end of the tube, which « 
then sealed The tube is then placed in a horizontal position and 
thf metal melted, whereby the oxygen, moisture, and carbon 
dioxide are removed, leaving an atmosphere of nitrogen. On now 
pS the tube vertically and carefully remeltmg the metal it 
flows through the gauze and the constriction into the lower portion 
of tL tube as perfcetlv bright untarnished metal, all impunti^ 
remaffiing bchtj; on th-e gaule filter. The tube is then drawn o5 
and scaled at the constriction. 

Sodium Silicate. A. Krdenbrecher (Mikrokofinos, 1921, 

.K ROI The addition of not more than 40 grams of sodium 

1 , a - 1 trt 10(1 e e of the solution obtained when 20 — l-o grams 

hydroxide to 100 ^ 0 . ^ the .(Olutm ^ ^ 

; ,u. m ?■ £,”• kS K 

„iiu. 

monochnie, m. p. b3 o , nnu..r mifse ^ hydrates of 

mixtures of these, a.s changes in the comjKisition of the molhet 
liquor cause changes m the degree of Abstracts. 

Prepan^on^onij^Cl^ 

the crystallisation of ete onTor mtref 

at 15 ° when in solution alone or in the presence of o 
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the salts, sodium chloride, sodium carbonate, and ammonium car- 
bonate. A Le Chatelier diagram showing the surfaces of saturation 
jg given. Commercially in the ammonia-soda process the salt is 
not crystallised out from the liquid from which the sodium hydrogen 
carbonate has been extracted, but ammonia is first added to convert 
the hydrogen carbonates into normal carbonates. W. G. 

The Melting Point of Normal Ammonium Sulphate. R. 

Kattwinkkl ( Ber .^ 11122, 55, [Sj, 874). — Contrary to the statement 
of Ca.spar (A., 1920, ii, 431), a definite melting point cannot be 
assigned to normal ammonium sulphate ; with increasing temper- 
ature it suffers loss of ammonia, decompo-sition being complete at 
305°. H. W. 

Conditions of Formation and Stability of Ammonium 
Carbamate. C. Mationon and M. Frejacques {Bitll. Soc. 
chim.j 1922, [iv], 31, .307 316). — A more detailed account of work 
already puhli.shed (A., 1920, ii, 2.30). W. G. 

Liquid Crystals of Calcium Phosphate. P. Gaubert 
(Compt. reTid., 1922, 174, 1115 1117). — When tlie rhombohedra 
abtained by crushing calcitc are ignited, they retain their shape 
and if then tlicy are .submitted to the action of phosphoric acid 
aertain oiitical phenomena are observed due to the formation of 
liquid or soft crystals of calcium pho.sphafe. Tliese are described 
in detail. VV. G. 

Action of Nitrogen on Mixtures of Barium Oxide and 
Carbon at High Temperatures. Pa ui. Aske nasy and Frith jof 
GK unE {Z. Eleldwch^m., 1922, 28, 130— 1.31).— The rate of enmbin- 
ition of compressed mixtures of barium carbonate and wood charcoal 
ir graphite with nitrogen h.as been inve.stigatod uj) to 1600°. It 
IS shonn that the reaction proceeds with a practicable velocity at 
1400°, and in fifteen minutes 60"o of the liariiim ha.s bemi converted 
nlo a mixture of cyanide and eyanamide w hen an exee.ss of nitrogen 
spresent. In agreement with Caro and in opposition to Ewan and 
N’iipier, the primary reaction is tin' formation of barium carbide, 
irid from this much cyanide is formed which then undergoes a 
iecondary reaction to form barium cyanamiiie. Tlie formation 
3f cyanide at comparatively low temperatures (1300—1400°) reaches 
i maximum of 0,3% in fifteen to thirty minutes, which is not increased 
It 1600 . Witli increasing temperature, the formation of the 
lyanamide rapidly increases. There is no evidence tliat a basic 
lyanide is first formed, nor is there any evidence of a sublimation 
f cyanide at the lower tcnqx’ratures. The reproducibility 

! the combination of nitrogen is best aeliieved in the presence of 
-n excess of carbon. IVhen there is a shortage of carbon it is the 
jaiiamide formation, and not that of the cyanide, which is effected, 
tis shown that the reaction proceeds more rapidly when eoni pressed 
aterials are used. Impurities in the carbon, such as silica or 
retard the reaction, whilst iron, in opposition to previous 
tatements, accelerates it, but disturbs the reproducibility. A 
re ot banum oxide and carbon takes up the .same amount of 

16*— 2 
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nitrogen as an equivalent quantity of 55% tarium car^e and the 
relative amounts of barium cyanide and cyanamide formed are the 
same in both cases, A very long list of references on this subject, 
^vith comments, prcc€jdes the paper. • • e. 

Electro-deposition of Lead from Mather^s Perchlorate 
B^h I. Structure of the Deposit. W. E. Hughes y, 
plmical Chem 1922, 26. 316-323).-The author has made a 
macroscopic and microscopic examination f 
deposited from Mathers’s perchlorate bath (U.S Fat. 931944, 
IQOQ - A 1911 ii 113). The specimens were etched by using them 
afanot’s in the electrolysis of 30 e.c of 30% perchloric acid in 
“>70 c.c. of water for various period.s with a current densitj^f 9—10 
amperes/sq, dcm. and a voltage of 1'5 The etched surface was 
^eh worn, cindory, and dull and light grey m w.th 

crystalline appearance. Where the outside surface of the ead wm 
directed toward the cathode during etching, a thm, skin-like sah- 
stance is formed, which after a while detaches itself and comes away 
^flakes; no such action occurs when the inside surface is directed 
to the cathode. The term inside surface indicates the lead surface 
wh ch was in contact with the cathode during the deposition. When 
examined microscopically (125 diainetcre) the deposit is seen o 
cSsist of irregular cells with lustrous, slightly yellow w-alls^ The 
interior of each cell appeared to be made up of a mosaic of small 
bright and dark particles. The author deduces from the observ. 
IIZI that the structure of the lead is ordered, and not amorphous; 
toe size of the grain is reduced by the colloid (peptone) contamediii 
he bath and that the colloid separates from solution with the lead, 
not in any haphazard fashion, but m continuous layers mfc 
deposit. 

Amale-ams. HI. Colloidal Copper Amalgam. C. Pa.il 
and Herma>-n Steyek (KoUoid Z., 1922, 30, 21;) 2l8; of. .t, 
1919 ii 69 ol6).-Hydro.soIs of copper amalgam may be prepared 
bv (a) shaking copper hydrosol with mercury, (6) keeping copper 
hydrosol in contact with mercury w ithout shakmg, (c) mixing either 
red or blue copper hydrosol with mercury 1“^' 

ations were all effected in an atmosphere of hydrogen, and the 
fmakam sols possess colours which differ markedly from those of 
the onginal coiner sols. In the first preparation, sols of “ amalgaii 
represe^nted by the formula CuHg„,„2 may be obtamed m the second 
preparation the composition of the amalgam is e" X 
6uHg„.^, and in the third preparation. red^ copF 

hydrosol, the amalgam has the composition j-heS 

amalgam sols are les.s stable 

sTnalcram hvdrosols previously described {loc. cit.), ana q 
la“S coneCation'^ of protecting -Hold (sodium lysa^at « 
sodium protalbate) to stabilise them than the corresponding g 
amalgam .sols. 

Copper Sulphide. W. Gluud (Bcr., 1922 55 W 
953).Z^he oxidation of copper sulphide by air at the a P 
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pressure proceeds rapidly in ammoniacal suspension with the 
production of a mixture of sulphate and thiosulphate; cuprous 
sulphide is similarly but more slowly oxidised. In neutral or 
acid solution, the change is slower and necessitates the use of com- 
pressed air at temperatures up to 160°; copper sulphate is formed. 
Xn certain circumstances the sulphur is deposited in the elementary 
state; the chief conditions are that the copper solution should 
not be precipitated completely, that the oxidation should be 
efiected immediately, and that the solution should contain, in 
addition to ammonia, considerable amounts of dissolved salts, 
preferably ammonium compounds. H. W. 

Mechanism of the Dehydration of Crystalline Aluminium 
Hydroxide and of the Adsorption of Water by the Resulting 
Alumina. Lowet.l H. Milligan (J. Fhyskal Che.m., 1922, 26, 
247_2o 5). — Crystalline aluminium hydroxide in air at atmospheric 
pressure and humidity is not affected by temperatures below 145°, 
and remains constant in composition as the normal hydroxide, 
A1(0H)3, up to this temperature. The decomposition and 
evolution of water commences just above 145°, and as far as the 
evolution of the chemically combined water of the hydroxide is 
concerned, is practically comjdete at 2(X)°. Slight irregularities 
arc observed in the drying curve between 145° and 196°, which 
are attributed to the very slow rate at which equilibrium is reached 
at these particular temperatures and the resultant experimental 
errors. All the water is not driven off at 200°, hut an amount 
?qual to about 8% of the original aluminium hydroxide i.s retained 
it this temperature, and is driven off slowly as the ignition tem- 
perature is increased, very mucli higher teinx)erature.s being 
'equired for complete dehydration. Above 200°, the curve has 
;he general form of an adsorption curve, and the 8% of water, 
A’hich is retained at 200°, axqpears to be practically adsorbed by 
;he highly porous aluminium oxide. There is no evidence of the 
jxistence of hydrates formed by step-wise dehydration. When 
ilumina, produced by drying aluminium hydroxide at tem|peratures 
ia low as 275°, is allowed to take up water, this water is simply 
id-sorbed, and does not recombine chemically with the alumina. 
This is established by the fact that tluMlrying curve after “ rehydr- 
ition ” bears no resemblance to the original dehydration curve 
Df aluminium hydroxide. The higher the ignition temperature 
at which alumina is prepared the smaller is the amount of water 
which it is capable of adsorbing under a given set of conditions. 

[With W. J. Mead.] — The original aluminium hydroxide, the 
aliiniina prepared by its ignition, and the alumina after “ rehydr- 
ition ” have been subjectetl to an X-ray examination. It is 
Bhown that the X-ray pattern produced by the original crystalline 
aluminium hydroxide is identical with that of the mineral gibbsite, 
''hich is a definitely crystalline chemical compound. Alumina 
prepared by calcining the crystalline hydroxide at 325° gives no 
trace of the hydroxide structure, neither is it similar to the mineral 
Jiaspore, Al 203 ,H 20 , nor to corundum, A 1203 . It sliows a set of 
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lines which indicate a crystalline structure. The adsorption of 
water does not alter its structure. Alumina prepared by calein. 
ation at 600° shows a faint pattern similar to the preceding specimen, 
but the bulk of the material is probably amorphous. When 
calcination temperatures somewhat above 1000° are employed, 
the product gives a faint corundum pattern, and still higher tem- 
peratures increase the intensity of this pattern until it becomes 
that of pure corundum. J- If- S. 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. I. Reaction between [Potassium] 
Permanganate and Formic Acid in Slightly Acid Solution. 

.Tosef Holluta { Z . pkijsikal. Chem., 1922, 101, 34 — 53). — The 
velocity of the reduction of potassium permanganate by formic 
acid in faintly acid solutions has been investigated at 22°, 23-l“, 
24-7°, and 15'3°. The results are discussed in conne.xion with 
previously published work of Schilov {A., 1903, ii, 720) and of 
Skrabal (A., 1905, ii, 17, 18; 1906, ii, 658), and it is shown that 
the reduction takes place in the following stages : (1) 2(Mn04'-]- 
HC0,'=Mn04"' + H'-i-C02) (measurably slow); (2) 2Mn04"'+ 
8H' -f oHCO,,' -- JInO,' + .Mn(HC02)5" + 4H.2O (instantaneous) ; 

(3) .Mn(HC0,)5"=.lIn'"+5HC02' (equilibrium); (4) 2Mn"’+ 
HC0,'=2Mn''+H' + C02 (more rapid than 1); (5) 2(2.Mn"J- 
4H,0=Mn" + JIn(0H)4 I 4H’) (immeasurably fast); (6) MnO/ j- 
4.Mn" + SH'^5Mn'"+4H30 (immeasurably fast); (7)_2(JtIn[OH]4+ 
4H’ — JIn""+4H20) (equilibrium), and (8) 2Mn‘"' fHCO^'c 

Mn" + H‘+C02 (very slow). The.se partial equations give a total 
equation for the reaction which has the form 2Mn04' -f llH'-s 
oHC02' = 2-Mn” + 5C02-r8H20. The measured temperature co- 
efficient for 10° is l'S6. 8- 

Mixed Crystal Formation in Ternary Systems containing 
Water, Ammonium Chloride, and Ferrous, Cobaltous, or 
Nickel Chloride. Kreuekick WTllia.m Jeffrey Ci.enw.\.ve.v 
(T., 1922, 121, 801— S05). 

Complex Nitrites of Nickel. V. Ccttica (Gazzetia, 1923, 
52, i, 210—215). — In eonseiiiience of the slight tendency to dis- 
.soeiate exhibited bv nickel nitrite, the latter is able to form com- 
plexes, double nickel nitrites occupying a position between true 
complex compounds and doubk^ salts and po.ssessing the constant 
co-ordination number of the former and the great mobility of 
the component simple ions in solution shown by the latter. Cryo- 
scopic measurements of a<iucous solutions of nickel thallium nitrite, 
ITlNOo.XilXOj)-, give a molecular weight of 107—111, the cal- 
culated value being 10.50 ; hence rather more than nine of the cleicii 
simple ions are manifest in solution. .Since thallium nitrite i» 
completely dissociated in the experimental conditions employed, 
the nickel nitrite is only partly dissociated. , , . , - i-.i 

Owing to the markedly “ imperfect ” nature of double nichc 
nitrites It i.s necessary, in the preparation of triple nickel nitrites, 
that the active ma-sses of the component ions be high m orue 
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that undissociated molecules of the complex may be formed and 
^ the solubility product may be exceeded. The failure of 
Przibylla (A., 1898, ii, 162; 1899, ii, 222) and of Reichard (A., 
1904 ii. to obtain triple nickel cadmium nitrites was 

irobably due to neglect of this condition. The author has pre- 
pared nickd cadmium potassium nitrite^ Ni(N02)2,2Cd{K02)2.4KN02, 
^•hich is pale yellow ; nickel cadmium thallium nitrite, of 
nnaloffous formula, which is brick red, and nickel cxidmium ammo- 
nium nitrite, Ni(N02)2,Cd(N02)2,2NH4N02, which is pale flesh- 
coloured. These three compounds arc profoundly disgregated by 
the dissociating action of water, the nickel and cadmium nitrites 
undergoing only limited dissociation. 

Many of the triple nickel nitrite.s known may be represented 
by the general scheme for the double nickel nitrites, for example, 

I Ni(N02)„ 

exhibiting analogy to iron and cobalt. In the case of nickel 
cadmium potassiuni and nickel cadmium thallium nitrites, which 
do not correspond with this scheme, if the fundamental co-ordin- 
ating action capable of functioning in two concentric spheres is 
attributed to the nickel, it may be assumed that in the inner 
sphere arc co-ordinated six nitrous resiilues in the same ion as 
occurs in the other nickel nitrites and that in the second sphere 
two whole, cadmium nitrite molecuic.s remain bound. Tliis sup- 
position, expressed by the formula [ 

aoconi with the similarity in colour between these compounds and 
the double and certain other triple nickel nitrite.s, T. H. P. 


Complex Chlorides containing Gold. I. Pollard's Am- 
monium Silver Auric Chloride. Horace T,. Wells [Amer. 
J. Sci.; 1922, 3, [v], (10), 2o7 — 2o9).— The triple chloride examined 
by Pollard (T,, 1920, 117, 99) was investigated. It was found 
that when solutions somewhat similar to the one recommended 
by Pollard were diluted with an equal volume or more of 1 : 1, 
or stronger, hydrochloric acid better products for nnaly.si.s were ob- 
tained. The results of analysis suggest theformula (XH^l^.lg.jAujCI,; 
for the triple salt against (XH^lgAgj.Au,!'!,, put forward by 
Pollard. The corresponding potassium salt could not be obtained, 
but a triple, salt of eajsium was prejwred and is being investigated. 

W. T. 


Complex Chlorides containing Gold. II. Csesium Triple 
Salts. Horace L. Weij.s {Amtr. J. Sci.. 1922. 3. [vj. 31.5 — 
32fj). — Five new triple ehloritles of cicsium have been p)repai‘od. 
CsjAg2.\u"'2Cl]2, very black,opaquc, powder black. C.s,Zn.iii''’2t'lj,. 
yellow (sometinie.s red), transparent, ])owder pale yellow. 
Cs^HgAu'" 2 Cl, 2 , orange, transparent, pow(k'ryelh)W. (.'s,,CuAu"'.2t'lj2’ 
crystals black, powder pale brown. t’s^.\u.2'.Au"'2t’li2. very black, 
opaque, powder black. These triple salts are apparently isonior- 
phou.s, an interesting case of isomorphous replacement of two 
univalent atoms by one bivalent atom. Caesium calcium auric 
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chloride could not be prepared. These caesium triple salts do not 
correspond with the ammonium triple chloride (Wells, preceding 
abstract) . In preparing these triple chlorides a large excess of CEesium 
chloride over the theoretical quantity is desirable, but the solutions 
should be very dilute in respect to gold in order to avoid^e deposi. 
tion of the sparingly soluble csesium auric chloride. Pre^nce of 
concentrated hydrochloric acid is favourable. W. T. 


Mineralogical Chemistry. 


r Cristobalite in Basalt from Washington. Eakl V. Siuxsox 
U WasTiinnIon Acad. Sci., 1922, 12, 19.-.-196),--Mmute, white 
crystals of cristobalite (SiOj) occur with plagioclase, magnetite, 
opal, etc., in the steam-cavities of basalt at Spokane; they have 
the form of cubo-oetahedra. S. 

Becouerelite, a New Radioactive Mineral. Alfred Schoh 
(Compt. rend., 1922, 174, 1210- 1 242). -This mineral occurs as 
canary to orange-yellow, crystalline crusts on pitchblende from 
the Kasolo mine, Katanga, Belgian Congo. Minute crystals are 
orthorhombic with perfect (001) and (110) cleavages The acute 
negative bisectrix emerges through (001). The moan of two analyses 
on material dried at 100'^ : 


UO3. 

86-51 


FeA- 

054 


PbO. 


SiO,. 


SO,. 

101 


HjO. 

5-82 


Total, 

96-96 


Necdle.s of anglesitc and crystals of curite (this vol., ii, 77) and 
soddite (this vol., ii, 451) arc present; and microchemical 
tests of the canary-yellow material .show only traces of ^lead 
Deducting lead, etc., and adding water (4-21 ,o) lost at 100 , the 
formula is deduced as 1,03, 2 H2O. j. . . h. 

Sincosite, a New Mineral. Waldemar T. Schallek (I. 
Washington Acad. Hci., 1922, 12, 195). -This forms green^^ rect- 
angular plates, which are optically uniaxial (sometimes bi.™ ) 
and negative, in black carhcmaccous shale near bincos, Peru. 
Analysis : 

-17 r. n o. H.O. Inaol. Total. 


v*o* 

36-3 


FA. 

31-7 


H,0. 

199 


0-3 


100-3 


gives the formula CaO.VA^PuOuciHuO. Since 
to the uranitc group (autunitc. torbermte, ctej. the equnul^^^ 
valency” of quadrivalent vanadyl-vanadium with ^ 

uranic-iiraniurn is sugge.sted. 

Optical-crystallographic Properties of 
Monohydrate. Edgar T. Wherry (d. \\ashington ^ 

1922 12, 196— 200).— The crystallographio and optical 
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hitherto determined for the mineral whewellite are tabulated, and 
the relation'of the optical orientation to the various habits of the 
crystals is pointed out. Fragments of the mineral, crystals from 
plant tissues, jp.nd crystalline precipitates (prepared by boiling 
together solutions of the constituent ions) were examined micro- 
scopically. Refractive indices, « 1-490, p 1-555, y 1-6,50. 

L. J. S. 

The Chemical Constitution of Felspars. Analysis of Two 
Microclines. M. E. Denaeyer {Bull. Soc. chim. Belg., 1922, 31, 
1.11—14:7). — Theories of the constitution of complex silicates 
(W. and D. Aseh, “Die Silicate,” Berlin, 1911; P. Erculisse, 
"Classification chimiqiie dcs silicates naturcls,” Brussels, 1920; 
,1. Jakob, A., 1920, ii, 754) are discussed, and an attempt is made 
to apply Werner’s co-ordination theory to the problem. Some 
formulse ba.sed on the latter theory are given and a pseudo-phase 
rule diagram based on these is used to .suggest the mutual relation- 
ship of quartz, orthose, plagiocla.se.s, micas, and spinels. The 
comrexion between the views put forward by Jakob and by F. W. 
Clarke is briefly discussed. 

The analysi.s of two microcline.s (triclinic potash-soda felspars) 
is considered to indicate that they are built up of three separate 
components in solid solution, and a study of rcsult.s of analyses 
carried out by other workers tends to conilrm this view. 

H. J. E. 

Soddite, a New Radioactive Mineral. Alfred Sciioep 
{CornpL rend., 1922, 174, 1066 — 1067). — This forms with curite 
(.A, 1922, ii, 77) fine-grained crystalline aggregates at Kasolo, 
Katanga, Belgian Congo. In veins in this material minute 
prismatic crystals were found w-hich from their optical characters 
are orthorliombie. H 3 — 4, d" 4-627. Heated in a bulb-tube the 
mineral gives off w-ater and oxygen and turns black, and it 
i.s iiifu.siblc before the blow-pipe. The mean of several partial 
analyses is : 

SiOj. UOj. tV,(),. H,0. 

7-83 85-33 0 40 «-23 

agreeing with the formula 12U03,5.Si02,14H20. L. J, .S, 

Ore Deposits and their Genesis in Relation to Geographical 
listribution. A Lecture Delivered before- the Chemical Societ}- 
in December 8th, 1921. John Walter Gregory (T 1922 121 
'50-772). 

Meteoric Iron from Odessa, Ector Co., Texas. George 
. Merrill {Amer. J. 6’ci., 1922, [v], 3, 335— 337).— The much 
usted fragment of 1120 grams as received was stated to be from 
I larger mass fouiul near Odessa. The etched surface shows a 
uarse octalicclral structure. Analysis by E. V. .SnAN-N'OX gave : 

aricQ P- ®- T'otal. 

au-ug ,:25 0-74 0-02 nil trace nil 0-35 0-23 0-03 99-31 

L. J. S. 
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Meteoric Irons from Alpine, Texas, and Signal Mountain 
Lower California. George P. Merrill {Proc. U.S. Nat. 

1922, 61, art. 4, 1 — 4). — A fragment of a mass, said to weigh two 
tons, from Alpine shows the finely granular structuK of an ataxitf 
and gave anal. I by J. E. Whitfield. A fragment from a mass 
said to have been observed to fall at Signal Mountain sevcrai 
years ago, gave II. The medium octahedrite structure grades 
into a finely granular structure at the exterior of the mass, the 
latter structure having evidently resulted by the heating during 
flight through the earth’s atmosphere. 

Fe. Ni. Co. Cii. S. P. C. Si. Total, 

I 03-60 5-62 0-43 OOIG 0*012 0-328 0-008 0-015 lOOoi 

II 91-47 7-SG 0-60 0-015 0-002 0*041 - - 0-004 99 992 

A pallasitc from Cold Bay, Alaska, is also briefly described. 

L. J. S. 


Analytical Chemistry* 


The Application of Conductometric Methods to Precipit* 
ation An^ysia. I. M. Kolthoff (Z. anal. Chem., 1922, 61, 
171 — 180). — The author discusses the conditions necessary for 
obtaining good results by conductometric methods in precipitation 
analysis and details the possible sources of error under three head- 
ings : errors in the determination of the condvictivity, errors due 
to the solubility of the precipitate being too great, and errors due 
to the composition of the precipitate not being constant. In the 
first case, the analysis is more exact the slower the rate of migration 
of the ions taking the place of those precipitated, whilst the end- 
point is sharper the greater the spee<i of the anion which is pre- 
cipitated and the greater the degree of dis.sociation of the .salt, 
The speed of the ions present which take no part in the reaction is 
immaterial, hut, as the presence of indifferent electrolytes decreases 
the accuracy of the method, they should be kept as low as possible 
and the reagent used for precipitation must be a strong elcctroljte. 
The solubility of the precipitate must, at the most, not exceed a 
normality corresponding with one-twentieth of the normality of 
the solution from which it is produced. Errors may arise owing 
to the slow rate at \vhich the precipitate forms or to adsorption 
of salts by the precipitate ; the former may be overcome by the 
addition of alcohol to the solution. A. K. P- 

Estimation of Hydrogen-ion Concentration in Urine with 
Indicators. Adolf Silberstein {Biockem. Z., 1922, 128, 53^ 
539). — The colorimetric estimation of the P^ of coloured liquids 
like urine is simplified by removing the natural colouring mattei 
by shaking with charcoal, for instance, “ Carbo medic,” Merck. 
There is no change of Pu after this treatment of urine. H. K. 
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Reaction between Thiosulphnric and Nitrous Ions. P. 

Falciola {Gdz^tia,, 1922, 52, i, 179 — 182). — If sodium thiosulphate, 
even in very dilute solution, is treated with dilute sodium or potass- 
ium nitrite solution and the liquid is then acidified with either an 
inorganic or organic acid or a salt, such as alum, giving an acid 
solution, more or leas marked effervescence occurs and the solution 
assumes a yellow colour which, according to the amounts of the 
substances used, may at first be green or orange-brown. The 
reaction is equally sensitive in ^ucous alcoholic solution and is 
shown clistinctiy by O'OOOlA^-sodiiim thiosulphate solution, which 
does not readily yield sulphur when treated with a mineral acid 
ir give a coloration with ferric chloride. Only excessive propor- 
ions and concentrations of sulphurous acid prevent the reaction 
rvitli traces of thiosulphate. The nitrous ion in presence of the 
litrio ion may be detected by means of the reaction (cf. Bodnar, 
V., 1914, ii, 67). q- h. P. 

The Volumetric Estimation of Dithionates. A. Fischkr 
ind_W. Classen {Z. angew. Ckem., 1922, 35, 198— 199).— Sodium 
iithionate is not attacked by cold alkaline or neutral oxidising 
igents and but little in acid solution. On heating with acid, 
evolution of sulphur dioxide commences and oxidation follows, 
attempts to devise a direct titration with an acid o.xiilising agent 
,vere unsuccessful either through lo.ss of sulphur dioxide or through 
iccondarv reactions. A method was therefore adopted of distilling 
;ho sulphur dioxide into a known volume of an oxidising agent, 
t’otassiiim permanganate and dichroniate proving unsuitable, 
odine solution was employed. The sodium dithionate is weighed 
nto a flask, distilled hydrochloric acid free from chlorine added, 
ind a stream of carbon dioxide passed through the apparatus. 
The flask is then heated and at the end of the reaction carbon 
iioxide is again passed through the apparatus. The results are in 
:lose agreement \vith those of gravimetric analA'sis. Tlie method 
nay be applied to mixtures of tlithionates witli other sulphur 
<alts, luost of which arc dccomj>o.sed by cold liydroehloric acid or 
nxidised by alkaline hydrogen peroxide. C. I. 

Estimation of Ammonia in Urine by Schlcesing's Bell- 
D Mestrezat and (Mlle) M.-P. Janet 

Ml. Soc Ckim. Biol, 1922, 4, 154^164).— Schlcesing's method 
IS moaihed and used for the estimation of ammonia in urine. To 
f k contained in a desiccator are added a few drops 

3 sulphuric acid to dissolve any ammonium magnesium phosphate, 
k” + '"^1 j ^ solution of mercuric cyanide to prevent 

Dactena decomposition of urea. Ten c.c. of 20% milk of lime are 
nen added, after which a basin containing 10 c.c. of O-KY-sulphiiric 
['In placed on a tripod in the desiccator and the latter 

1 >!!9no fk ^ remaining for three days at a room temperature of 
rif a ” ’ • acid is titrated. No appreciable quantity 

in evolved from nitrogenous organic substances present 
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The Estimation of AmmoniacEd Nitrogen in Nitrogenous 
Organic Substances, and particularly in Proteins and their 
Products of Decomposition. J. Froidevaux {Comjit. reni, 
1922, 174, 1238 — 1240). — To 15 c.c. of the solution under examin- 
ation 35 c.c. of 00% aqueous sodium hydroxide are added and air 
carefully freed from ammonia, is bubbled through at the ordiiur^ 
temperature at the rate of 150 — 200 bubbles per minute. Tho 
issuing air is passed through a known volume of standard acid. 
The acid is replaced from time to time and titrated. The ammonia 
absorbed is plotted against the time. The resulting curve consists 
of a line sharply inclined to the time axis and a line slightly inclined 
to the same axis, these being joined by a curved portion. The 
first line corresj)onds with ammoniacal nitrogen and the second 
line with ammoniacal nitrogen coming from the slow decomposition 
of protein or amino-aeids. The curved portion is a combination 
of the two. I’he two lines are produced to meet and their junction 
represents the total ammoniacal nitrogen originally present as such 
in the sample. W. G. 

The Analysis of Liquid Nitrogen Peroxide. A. Sakfourche 
{Bull. Hoc. chim., 1922, [iv], 31, 316 — 319). — The sampling is done 
by means of a Durand washing fiask, the central tube of which 
is drawn out to a fine orifice, the flask being kept immersed in ice, 

For the estimation of nitric acid in the sample, 10 c.c. of the 
liquid are mea.s»red out into a cylindrical gas-drying tube, which 
is then surrounded with ice, and air is bubbled through the liquid 
until the whole of the nitrogen peroxide has evaporated. The 
residual nitric acid, which shoxild not evolve nitrous vapours when 
warmed by the hand, is diluted with water and titrated with 
A-sodiuni hydroxide. 

For the estimation of nitrogen peroxide and nitrous anhydride, 
a known volume of the sample is dissolved in 20 c.c. of concentrated 
sulphuric acid cooled in ice, and aliquot portions of the solution 
are titrated vvith A/l0-}>ermanganate, and analysed in a Lunge 
nitrometer, respectively. From these results it is possible to 
calculate the percentages of nitrogen peroxide and nitrous anhydride 
respectively in the sample. W. G. 

Estimation of Nitrates in Drinking Water by Mayrhoier’s 
Method. A. Reuss {Z. (Inters. Nahr. Genussm., 1922 , 43, ITi— 
183). — The consumption of indigotin solution is considerably 
increased in the presence of sodium chloride, the reaction between 
small quantities of nitrates and the indigotin being facilitated by 
this substance. If only small quantities of nitrates and small 
quantities of chlorides are present in the w’ater, it is advisable 
to add sufficient sodium chloride to bring the concentration up to 
1 gram per litre. The indigotin solution must then be standardised 
against a nitrate solution containing 1 gram of sodium chloride 
per litre. Mayrhofer’s tables can then be used. The indigotin 
solution must not have the slightest sediment or its titre will ne 
variable. It is best filtered through asbestos without auction until 
no suspended particles are visible with a lens. The solution should 



ANALYTICAL CHEMISTRY. 


ii. 455 


be added at a rate of 2 — 3 drops per second, the last drops being 
added at a somewhat slower rate. Care must be taken that the 
whole of the 5 c.c. of sulphuric acid actually reach the liquid in 
the flask. The acid used must be of the same composition as 
that used in standardising the indigotin solution which should be 
prepared as described by Lehmann in an appendix to the paper. 

^ H. C. R. 

The Estimation of Inorganic Phosphorus in Blood Plasma 
bv Bell and Doisy’s Method. Burton A. Myt:rs and Marian 
C. Shevky (J. Lab. Clin. Mad., 1921, 7, 176 -180; cf. A., 1920, 
jj — Phosphorus was not recovered quantitatively from plasma 

by Bell and Doisy’s method, when added in known quantity. 
Tho only solution correctly measured was one which was weaker 
than the standard; all stronger than the standard showed con- 
siderable minus errors. This difficulty was obviated by using a 
series of standards of such strength that one might be chosen 
containing approximately 0-25 mg. per 100 c.c. more phosphorus 
than the \inknown. A small series of c.stimations thus made gave 
an error ranging from 2*3 to 10% with an average of 5*8%. In 
many rabbit plasmas and some human plasmas larger amounts 
of molybdic acid and quinol solutions than prescribed in the 
original directions must be used to develop the proper colour, 
1'5 c.c. of molybdic acid and 3 c.c. of quinol for each 5 c.c. 
of plasma filtrate (1 : o dilution) are recommended. 

Chemical Abstr.4.cts. 

Qualitative Reactions for Arsenic. I. M. Kolthoff (P/tarm. 
We4kbUid, 1922, 59, 334 — 350). — The reactions of Mayen^on and 
Bergeret (this Journal, 1874, 1008 ; reduction to arsine and detec- 
tion with mercuric chloride paper), Bougault (reduction to free 
arsenic by use of hypophosphite), Bettendorf (reduction to arsenic, 
using stannous chloride), and Keinsch have been examined. The 
most .suitable is the first, whicli under the conditions recommended 
will detect one-millionth of a gram (1 /x.g.) in 1 c.c. To 1 c.c. of 
the neutral solution arc added 1 c.c. of 22% hydrochloric acid 
containing of stannous chloride, and OT gram of finely divided 
aluminium foil. The gas is led through cotton-wool on to a strip 
of paper 4 mm. wide prepared by saturating filter-paper in 
aqueous mercuric chloride solution. After one hour the colour 
of the paper is exaniincd. Antimony must be removed hy treating 
the paper with hydro<.*hIoric acid or potassium iodide. 

Mercury salts interfere strongly, copper salts moderately; salts 
of other metals do not .seriously affect the test. 

Bougault's reaction will detect 2 mg. of arsenic per litre. Two c.c. 
of the solution, admixed with 1 c.c. of the reagent, and 4 c.c, of 
strong hydrochloric acid, are heated in the water-bath for thirty 
minutes. A brown colour shows presence of arsenic. The solution 
may be filtered, a stain remaining on the paper. 8. I. L. 

Aluminium for the Arsenic Reaction. G. Romijn {Ckem, 
Weekblad, 1922, 19, 177 — 179)- The author agrees with Kolthoff 
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(preceding abstract) that aluminium is to be preferred to zinc 
which he had formerly recommended (Romijn, Pharm. Weekblad 
1917, 54, 1216), in the MayenQon and Bergeret reaction. He details 
some improvements in the apparatus which allow of the detection 
of 0*5 ^.g. of arsenic with a reaction time of two to five minutes 
He suggests that in presence of formaldehyde hexamethylene. 
tetrarsine may be formed. S. I. L. 

Estimation of Volatile Matter in a Coal. A. Bessemono 
{Pev. ind. 7mn.^ 1921, 1, 451 — 456). — The essential analytical 
operations for estimating the volatile substances and ash of a coal 
by desiccation, distillation, and incineration are discussed. In the 
formula F=v/(100— c), where c=% ash, v=% volatile substances 
in the crude coal, and V—% volatile substances exclusive of the ash 
calculations show that the percentage of V increases as the per- 
centage of ash increases and becomes infinite when the ash become!? 
100. A general investigation of the formula and of the errors 
usual in the procedures has led to the proposal of a simple formula 
expressing the content of volatile substances in a coal exclusive 
of the ash : K=[v— (c/n)]/(100— c), where n is a variable coefficient 
depending on the impurities. Numerous samples of coal are given, 
and it is suggested that the value w=10 be adopted as a sufficiently 
accurate approximation for most coals. Chemical Abstracts. 

The Separation of Zinc by Means of Ammonium Phosphate. 

G. Luff (Ckrm. Zeit., 1922, 46, 365 — 366). — Magnesium and man- 
ganese may be separated quantitatively from zinc by precipitation 
with ammoni\im phosphate in solutions containing at least one- 
fifth of their bulk of ammonia (d 0-923), whilst iron and aluminium 
may be precipitated as phosphates free from zinc by addition of 
ammonium phosphate to the solution containing at least one-fifth 
of it.s bulk of glacial acetic acid. The zinc i.s recovered from the 
filtrate by rendering it neutral to litmus, in the first case with 
hydrochloric acid, and in the second case with ammonia. The 
separation of manganese and zinc must be carried out in an atmo- 
sphere of hydrogen to prevent prcci])itation of manganese dioxide. 
[Cf. J. Soc. Chem. Ind., 1922, June.] A. R. V. 

An Electro-volumetric Method for Lead. D. A. MacInxes 
and Eric B. Townsexo {J. Ind. Eng. Ckan., 1922, 14, 420— 
421). — The solution containing the lead avS nitrate together with 
free nitric acid is electrolysed with a current of 13 amperes for 
thirty to forty-five minute.s in a platinum dish, 9 cm. in diameter 
and roughened on the inside, which acts as anode whilst the cathode 
consists of a small platinum disk rotated at 600 revolutions per 
minute. The depe/sit is washed with cold water and dissolved in 
an excess of standard oxalic acid and 5 c.c. of nitric acid heated 
at 80®. The solution is rinsed into a beaker, a few c.c. of sulphuric 
acid are added, and the excess of oxalic acid is estimated by titration 
with permanganate. The results prove that the deposit consists 
entirely of lead dioxide with variable amounts of water, and that, 
contrary to previous statements, it contains no higher oxides. 
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The method described is more exact than that of weighing the 
deposit and calculating the lead by using an empirical factor, as 
the amount of water in the deposit varies with its weight. 

A. R. P. 

Red Coloration of Sodium Hypochlorite Solutions. Tkaldi 
JiABio {Boll. Chim. Farm., 1922, 61, 16d— 166).— Sodium hypo- 
chlorite prepared from chemically pure calcium hypochlorite and 
so(hum hydrogen carbonate develops no red coloration, and the 
presence of manganese in the glass of the containing vessel neither 
induces the coloration nor enhances the inten.sity of solutions 
already reddened. If commercial reagents are used in its pre- 
paration the salt at once turns red, irre.spective of the presence 
of manganese in the reaction vessel. The coloration is not modified 
by addition of an iron salt, but is destroyed by sotliura thiosulphate 
The conclusion is drawn that the red colour is due to salts of per- 
manganic acid derived from the manganese in the reagents used 

T. H. P.' 

Chemical Analysis with Membrane Filters. III. Their 
Application to Volumetric Analysis. Gerhajit Jaxder {Z 
anal. Chem., 1922, 61, 14.5— 171).— Membrane filters are par-’ 
ticularly suited to volumetric work involving precipitation of 
a definite compound followed by solution of the precipitate and 
titration, o'ving to the case with which the precipitate can be 
removed from the filter simply by spraying water over it. The 
estimation of calcium by precipitation and titration of the o.xatate 
with permanganate, of mangano.se by precipitation of the .suiphide 
followed by solution of the latter in standard acid and titration 
of the e.xcesa acid with alkali, and of chromic acid in the presence 
of other oxidising acids is described in detail. 

The estimation of mangane.se i.s carried out by treating the 
solution, 70 c.c„ containing not more tliaii about 0'2.5 gram of 
meta] with 30 c.c. of I0"u ammonium chloride solution, a few c c 
of ammonia ami, after boiling, a large excess of fi-e.shlv lircparcd 
ammonium sulphide solution. Boiling i.s continued for ten minutes 
to change the precipitate into tiu- green modifioation more 
ammonium sulphide is added, and flic solution is cooled and filtered 
on a “ 30—60 .second ’ membrane filter. The precipitate is wa.siied 
iirst with water containing ammonium sulphide, then with neutral 
t /o sodium sulphate solution, rinsed off the filter with cold water 
and (lis.solvcd in 60 c.c. of -V/o-siilphurie acid, Tlie solution is 
Ooilecl to expel liydrogen sulphide, cooled, and titrated with .V ,5- 
■sodium carbonate solution, using methyl-orange as indicator. 

ine volumetric e.sfiiuation of chromiuiii as chromate in solutions 
containing other o.\idi.sing substances, for example, chlorates or 
bromates derived from the oxidation of tervalcnt chromium to 
tne sexavalent form in alkaline solution by means of chlorine or 
bromine, IS carried out as follows : the solution is just acidified 
no 1 A’-sodium acetate solution arc added, 
bbromic acid is precipitated from the boiling solution by 
the addition, drop by drop, of a slight excess of .V/lO-lead acetate 
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solution. After cooling, the precipitate is collected on a membrane 
filter, washed with cold water, rinsed back into the beaker, and 
dissolved in 100 c.c. of itf-hydrochloric acid. An excess of a 
standard solution of ferrous sulphate is added and the excess is 
estimated by titration with potassium dichromate as usual. 

A. R. p 

The Estimation of Cobalt in Steel. Alois Edeb (Chem.. 
1922, 46, 430).— The method depends on the separation of the 
iron from a weakly acid sulphate solution by means of an emulsion 
of zinc oxide and precipitation of the cobalt in an aliquot part of 
the filtrate after acidification with hydrochloric acid by means of 
an excess of a solution of nitroso-P-naphthol in 50% acetic acid, 
followed by ignition of the precipitate mixed with oxalic acid to 
the oxide C 03 O 4 , which is weighed. [Cf. J. Soc. Chem. Ind., 1922, 
June.] A. R. P, 

Detection and Estimation of Small Quantities of Nickel 
and Cobalt in Silicate Rocks. O. Hackl [Chem. Ztg.^ 1922, 
46, 385 — 386). — .4 large quantity of the sample is digested with 
aqua regia, the filtered solution is evaporated to expel nitric acid, 
the residue digested with hydrochloric acid, the solution diluted 
with water, treated with hydrogen sulphide, filtered, and the 
filtrate made ammoniacal and saturated again with hydrogen 
sulphide. A large excess of 5% hydrochloric acid is added, the 
solution set aside until the precipitate has settled, and then filtered, 
the precipitate being wa.shed with dilute hydrochloric acid solution 
saturated with hydrogen sulphide. It is dis.solved in aqua regia 
and the solution divided into two parts, one of which is tested for 
nickel by means of x-dimethylglyoximc in weakly ammoniacal 
tartaric acid solution, and the other for cobalt, after removing 
the trace of iron present by any suitable method, by Vogel’s thio- 
cyanate reaction or by means of nitroso- 3 -naphthol. The quanti- 
tative estimation of the metals is made in the same way, except 
that the sulphide precipitate after dissolving in aqua regia is freed 
from iron by triple precipitation of the solution with ammonia 
or by precipitation with barium carbonate. Nickel and cobalt 
arc again precipitated as sulphides in the filtrate from the iron, 
the sulphides are ignited to oxides, and these reduced to and weighed 
as metals. Either the nickel or the cobalt is then e.stimated and 
the other found by difference. In all cases, the insoluble residue 
from the original aqua regia treatment of the ore must be tested 
for the presence of nickel and cobalt by dissolving it in hydro- 
fluoric acid and testing the solution as described above. 

A. R. P. 

A Modified Reaction of Tin. Haxs Heller [Z. anal. Chem.t 
1922, 61, 180 — 182). — The following modification of the iodide 
method for the detection of tin gives more trustworthy results 
than that recommended by Mazuir (A., 1920, ii, 197). One c.c 
of the solution containing only a little hydrochloric acid is mixed 
with 0'5 o.c. of 5% potassium iodide solution and 0'5 c.c. of strong 
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sulphuric acid is introduced, by means of a pipette, below the 
surface of the liquid. If tin is present an immediate precipitate 
of yellow iodide forms at the surface between the two liquids. The 
precipitate dissolves readily on addition of hydrochloric acid and 
careful shaking. Arsenic and antimony interfere with the test 

A. R. P. 

The Volumetric Estimation of Titanium Dioxide in Bauxite. 

H. J. Winch and V. L. Chandratreya [Chem. News, 1922, 124, 
231 — 232). — 0*3 Gram of the sample is dissolved by fusion with 
3 grams of potassium pyrosulphate and the fused mass is dissolved 
in hydrochloric acid. The solution is boiled with O' 13 gram of 
tin powder and 5 grams of ammonium chloride until all the tin 
has dissolved. Cold water is added to the liquid followed by 
50 c.c. of 4% mercuric chloride solution to destroy excess of 
stannous chloride (titanous chloride is not oxidised by mercuric 
chloride in the cold) and 5 c.c. of ferric chloride solution containing 
10 grams of iron per litre. The liquid is then titrated with potassium 
dichromate as usual. The iron is determined in a separate sample 
by reduction with stannous chloride followed by titration with 
the same dichromate solution. The difference in the two readings 
corresponds with the titanium dioxide present. A. R. P. 

Detection and Estimation of Vanadium in Steels. Georges 
Misson (Bull. Hoc. chim. Belg., 1922, 31, 123 126). A colori- 

metric method of estimating vanadium is described, for which con- 
siderable accuracy is claimed. The steel is dissolved in nitric 
acid, any organic matter oxidi.sed by means of permanganate, 
and, after oxidising any prwipitated oxide of manganese with a 
solution of sodium peroxide in dilute nitric acid, a further quantity 
of the latter reagent is added in order to produce the colour for 
comparison. It is es.sentinl that all the reagents should be free 
from chlorine. Modifications are described which render the 
method applicable to steels containing tungsten, chromium and 

H. .J, E. 


Detection of Traces of Osmium by Means of Potassium 
Thiocyanate. Max Hiksch (Chem. Ztg., 1922, 46, 390).— The 
metal to be tested for osmium is di.s.solved in fuming nitric acid or 
by fu,sion with soclium hydroxide and potassium nitrate or chlorate, 
followed by solution of the fused mass in water and acidification 
? with nitric acid. In either case, the solution i.s 

iistilled and the distillate collected in cold water. This solution 
IS acidihed concentrated imtassium thiocyanate solution added 
n ti, ® ™o*®,®^'aken with ether or amyl ‘alcohol. A blue colour 
^ fki ^ ^real layer indicates osiniuiu. The colour is just per- 
iXtion ^ dilution of 1 part of osmium per million parts of 


bw nt 9i“*^0ftion of Solutions containing Reducing Sugars 
'^i^® Effect of DiHerent Deleading 

Ohem and Chck Yee Tsano (J . Artier. 

■! 19^2, 44, 863 — 867). — The removal of excess of basic 
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lead acetate, used as a clarifying agent from solutions of dextrose 
or Isevulose results in the loss of sugar. Of the agents tried 
namely, jxitassium oxalate, disodium hydrogen phosphate, potassiuuj 
sulphate, potassium sodium tartrate, and sodium carbonate, tijg 
least loss of sugar occurred when disodium phosphate was used. 1^ 
general, the loss of Isevulose is much greater than that of dextrose. If 
the precipitate is washed, a much smaller loss is observed, \V. Q 

Detection of Lactic Acid in Organic Liquids. F. D’Ahbeu 
{Rend, accad. med.-fis. fiorentina ; Sperim., 1921, 75, 415 — 416} _ 
Pittarelli's method (A., 1921, ii, 418) is not specific, as the coloration 
is given by many other substances. Llfelmann’s reaction is 
preferred. Chemical Abstracts. 

The Analysis of Solutions of Ammonium Citrate. 0. S 
Robinson and Selma L. Eandemar (J. Ind. Eng. Chem., 1922 
14, 429 — 432). — The methods proposed for the determination of 
the ratio of ammonia to citric acid in ammonium citrate solutions 
have been examined and the results obtained are tabulated. The 
formaldehyde method invariably yields accurate results provided 
sufficient of tlie reagent is added to combine with all the ammonia 
and the addition of alkali is carried to the first permanent piiA 
colour of the phenolphthalein. The only other method that gives 
accurate results is as follows : oO c.c. of the solution are diluted 
to 500 c.c. and 10 c.c. trials arc distilled with an excess of standard 
alkali to obtain the ammonia. The residue in the distiUatiun 
flask is titrated with standard acid until the solution is distinctly 
acid to methybred; it is then boiled to expel carbon dioxide, a 
few drops of phenolphthalein are added, and the solutioij is titrated 
with standard alkali liydroxide imtil a permanent pink colour is 
obtained. The difference between the total alkali and acid u.scd gives 
the amount of alkali used in neutralising the citric acid. A. R. P. 

Golodetz’s Reaction (The Benzoyl Peroxide Reaction). 
H. 0. J. H. Gelissen { Rec . trav . chim.y 1922, 41, 224 — 227).— 
Golodetz's reaction (A., 1908, ii, 330) is not specific for benzoyl 
peroxide, but is given by all peroxides which, on treatment with 
concentrated sulpliuric acid, yield phenolsulphonic acid. It may 
therefore be regarded as based on Hchner’s reaction. Licbeniiann s 
test and .Millon’s test for phenol apply equally to benzoyl peroxide 
under the conditions indicated for Golodetz’s reaction. A modifi- 
cation of Golodetz’s procedure is recommended, as the test is con- 
siderably more sensitive if the sulphuric acid is cooled to —20' 
instead of being gently heated ; the tests for phenol are also clearer 
at the lower temperature. H. J. E. 

Indican Re'\ctions for the Detection of Urine in Stains. 
Giuseppe Jemma {Arch. Farm, sperirn. Sci. aff., 1921, 32, 1U3— 
194). — Replacement of thymol by a-naphthol in the application 
of Jolles’s test (A., 1915, ii, 593, 655) to the detection of urine in 
stains (Latta, A., 1920, ii, 339) rendera the reaction from two to 
four times more sensitive. The use of a-naphthol-p-sulphonic acid 
in this test leads, however, to unsatisfactory results. T. H. P. 
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Spectrum of Hydrogen. T. R. Meeto.v and S. Babratt 

(Bakerian Lecture, Phil. Trans., 1922, [.4J, 222, 369 — 400). The 

aave-lengths of about 1200 ]ine.s in the .secondary spectrum have 
been measured and classified into physically related groups accord- 
ing In the effects of the pressure of the ga-s, electrical excitation 
and the presence of helium. Thi.s method of clas.sification has beeti 
compared with the results of other invc.stigator.s relating to the 
Stark and Zeeman effects and with the regularities ob.served by 
Fulcher. By means of a new method of measuring the widths 
of .spectrum lines, it is .shown that the secondary spectrum is due 
to hydrogen molecules. No evidence of the presence of secondary 
hydrogen has been found m the spectra of the sun. The effect of 
impurities and changes in the methods of electrical excitation on 
the relative mten.sities of the Balmcr and secondary serie.s is dis- 
ciossed, and it is shown that the greater the purity of the hydrogen 
the more prominent the secondary spectrum. The light from 
different portions of the capillary of the discharge tube varies in 
character with the nature of the di.scharge. With a condenser 
and spark gap in the electrical circuit, a irii.xture containinv hydrogen 
and helium gives the hydrogen line at the two end.s of the tube 
.Mercury lines and the lines of the heavier elements appear in the 
middle of the tube. On cutting out the condenser, thi.s unequal 
distribution slowly changes. partial separation of the gases in 
the discharge tube would explain thc.'ie phenomena and the ob.scTv- 
ation of \^'ood (of. 1921, ii, 00,5) with long vacuum tubes, that 
the Balmer series arc .strongest in the middle of the tubes. 


^citation of Gas-spectra during Chemical Reactions. 
F. H. 1 BER and W. ZiscH (Z. Physik, 1922, 9, 302— 326),— A con. 
tinuation of the work of Haber and Ju.st (ct. .A., 1911 ii 9541 
the emission of clectron.s in chemical reactioii,s. Tlii- nature of 
le fight emitted from flames of sodium and mcrcurv burning in 
the halogens IS investigated. Sodium vapour, diluted' by nitrogen 
h -’ir “'1" ' o-\vgcn, tlic concentratToii.s 

w- d te'''P('teture of the flame is maintained 

belmv tl e limit at which temperature radiation bccome,s visible 

" s r;ed"ar’350 *" A-t 

\ecl at ,i)0 -300 . At liigher temperatures, it becomes 
yellow and at 4/3° is of .sulfioient iiitemsity to make it possible 
0 pliotograph the sodium doublet. Tlie source of the /Lline is 

for, neT mole'"’? a 

cneroy of ’ o’’ ^aU„, nhieh lias not yet di.ssipated its 

aadima lo • considered that the conductivity 

chemical , ‘'i T" -“"® *'’® Pi^' *''- 

of the imi *** supported by the iiitonso colon'r 

,11 r cone when an alkali metal is added to the flame 

VUL. eXXU. II , _ 

[ ^ 
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Mercury, burnt under similar conditions, gives a green cone with 
a band showing maxima between 595 /z/x and 300 fifi, whereas the 
wave-length, corresponding with the heat of formation of mercuric 
chloride, is 546 fifi. 

The conductivity of oxygen and potassium vapour at low pressures 
is considerable, so that electrically charged particles, possibly 
electrons, are liberated. New determinations of the vapour pressure 
of sodium vapour between 473° and 563° have been made. The 
relationship between light and electron emission during chemical 
reaction is discussed. In light emission, the excitation of the 
electron takes place from the normal state to the first quantum 
orbit, whereas in electron emission the electron is raised to an 
infinitely large orbit. W. E. G. 

Doublets in the Visible Spectrum. S. Goudsmit {Arch. 
Neerland, 1922, [iii], 6, 116 — 126). — Diverse empirical relationsliips 
have been found between the doublets in the visible spectrum, 
SommeHeld gives Ar=0*305 (Z^z)*; where Ax' is the breadth 
of the doublet in Z is tiic nuclear charge or atomic number, 

and z is the number which indicates the “screening effect” of 
the electrons; Soinnicrfeld calls (Z—z) the effective nuclear charge 
{Z,f). From this equation he has deduced the effective nuclear 
charge from the A-do>il)lets, the difference between this and the 
true nuclear charge give.s the screening effect of the /^-scries, and 
the mean value 3-63 was obtained, it is hero assumed that 
has the same value at all points on the orbit of the electron, but 
whilst this may be true in the ca.se of a circular orbit, it cannot 
hold when the orbit is an ellipse. Litiiium gives a spectrum closely 
resembling tliat of hydrogen, the doublet '2 p being almost of the 
same magnitude. Tlic prc.sent author investigated whether this 
doublet and as a result all the doublets in the .spectra have 
not the same origin as that of hydrogen, that is, that they were 
due to relativity. Tins point of view is contradictory to the well- 
established theory of Soinincrfcld concerning the origin of the 
spectral scries, but the rc.sults oljtained were in good agreement. 
The objections to this method of treatment are discussed. 

W. T. 

The li-Series of the Elements Barium to Rubidium. I), 

Coster {Arch. A'eerland, 1922, [hij, 6, 70 — 91). — The author gives 
the wave-leiigths and intensities of the 7>-scries of these elcment.s 
found b^’^ lijalmar (A., 1921, ii, I4.j) and him.self, using the method 
of Siogbahn. The values found differ .somewhat from those found 
by Siegbahn. The resiilts are discussed in detail on the basis of 
Bohr’s new thc( ry (thi.s vol., ii, 277). W. T. 

Observations on the Rare Earths. XI. The Arc Spectrum 
of Yttrium. L. F. Ym’kma and B. S. Hopkins [J. Opt. Soc. 
Amer., 1922, 6, 121 — 134). — A determination of the emission 
specto'um of yttrium. The yttrium material which contained 
0-005% of hohnium wa.s obtained in 'the work on atomic weights 
at the t'niversity of Illinois. The spectrum, however, showed 
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that other rare earth elements, erbium and dysprosium, and also 
magnesium and silicon, were present in small amounts. The 
yttrium material has a few lines in common ivith the eiirosamarium 
of Eder. A comparison is made with the values previously obtained 
by Eder. W. E. G. 

The i-Series of Lutecium and Ytterbium and the Identifi- 
cation of Celtium with the Element of Atomic Number 72. 

A. Dauvillier {Comjit. rend., 1922, 174, 1347 — 1349). — By a 
modification of his previous technique (cf. A., 1921, ii, 421, 475, 
(iC9), the author has been able to make a detailed study of the 
i-series of lutecium and ytterbium in the form of their oxides. 
Twe.nty-six rays have been identified for lutecium, and the wave- 
lengths of these together with tho.se for ytterbium are tabulated. 
In addition, the exi.stenee of some feeble lines indicated the presence 
of a trace of thulium. Those lines were 1272-1 ; y^=1311-3; 
and P2=1456-3. Further the existence of two very feeble lines, 
Pj— 1319-4 and t!(j = 1561-8, show the existence of a trace of celtium 
and assign to it the atomic number 72. This clement had been 
discovered in tlio same iirexiaration by Grbain (A., 1911, ii, 115) 
bv the appearance of a group of unknown line.s in the arc .spectrum. 

W. G. 

The IV-Series of Rontgen Spectra. V. Doi.ejSek (Z. Physik, 
1922, 10, 129 — 136). — With the aid of the spectrograph of 
Siegbahn {Z. Physik, 1922, 9, 68), determinations have been made 
of the A’-sorics of uranium, thorium, and bismuth. .411 these lines 
were severely tested, to eliminate the .1/ lines of higher order, by 
absorption through different thicknesses of aluminium and black 
paper and by a comparison of the .spectra reflected from different 
crystals. A scheme of the N lines of the gas niton (86) shotts 
the presence of seven A', five O, and three P levels in the atom. 
The various modes of transference of the electrons between these 
levels are also indicate<l. .-411 the lines which have been found 
(X 8,594 — X 13,255) agree with the theoretical expectations, and 
all possible tine.s, excexit that due to the Irausference between A"^ 
and Oj, have been observed. The, P^ — P., and Ci^ — O, doublets 
have been separated for the first time. The hardest lines of the 
A -spectra for the three metals follow the Alosclcy- fro'quency relation. 

^V. E. G. 

A-Ray Spectra. WTli.iam Diane and K. A. Patterson 
(f roc. .4 at. Acad. 8ci., 1922, 8, 85 — 90).— -In view of certain 
cntici-sms of their previous work, the nieasureineuts of the L-absorp- 
tion limits of platinum, gohl, and bismuth (of. A., 1920, ii, 407) 
have been repeated wilh increased aeciiracy. The ab.sorption 
found to po.sscss somewhat .shorter wave-leiigth.s than 
the .shorte.st emission line.s associated with tliem. The autliors 
O’ousured the absorption s|}ecti-um for the A'-serics of 
molybdenum, and there are considerable discrepancies between 
™®“'*tements and those of Overn {Pliy.iiail Pev., 1921, 17, 
■>oU). The ratio of the intensities of to is given as 1-97 as 

17— -2 
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compared with 2-00 predicted by Bohr. The ratio of the intensities 
of B to V in the first order is 6-3, and in the second order is 6-46. 

W. E. G. 

A Chromophore Grouping of Atoms in Inorganic Triple 
Salts and a General Theory for the Cause of ^e Colours 
of Substances. Horace L. Wei.t.s {Atner. J. Sci., 1922, [v], 
3, 417 — 422). — The author finds that complex salts containing 
the same metal in different states of valency are highly coloured, 
and he sngge.sts that there is a constant exchange of electrons 
between the atoms of different valency and that this activity of 
electrons affects the passage of light, producing colours or opacity. 
An attempt is also made to extend this theory to explain the 
colours of substances in general by assuming spontaneous exchanges 
of electrons which affect the passage of ligiit. W. T. 

The Labile Nature of the Halogen Atom in Organic Com- 
pounds. III. The Absorption Spectra of Bromomalonic 
Derivatives and Nitroparaffins, and their Bearing on the 
Question of an Oxygen-Halogen Linking. Hugh Graha.m 
and Alexander Killes M.acbeth (T., 1922, 121, 1109 — 1115). 

The Relationship between Chemi- and Photo-luminescence 
in Unsaturated Silicon Compoimds. H. Kadtsky and H, 
ZocHEE (Z. PhysA-, 1922, 9, 267- -284).— The compounds olitained 
bv the action of acids on calcium silieidc, for example, oxydisilin, 
silical hydro.vide, and Icucone (of. A., 1921, ii, ">05) have been 
further investigated. Cheiniluiuinescenec occurs when silicones, 
mixture.? of oxydisilin, and silical hydroxide, are oxidi.sed by 
chromic acid or potassium ptu-inanganate in acid solution. The 
colour of the silicones varies from pale yellow to deep red as the 
eoneentration of .silical hydroxide increases, and the ehemilumin. 
escence follow.? identical colour <-hanges. Oxidisilin gives only 
a feeble green light, and the dark red .silical hydroxide a dark red 
light. Similar ehange.s in colour occur for mixtures of silical hydr- 
oxide and leucone, and the latter, a wliitc substance, shows no 
chemiluminesoence. The photoidicmieal oxidation of oxydisilin 
with ethyl iodide and water by .short wave-lengths of light is 
accompanied by the emission of light of long wave-length. The 
intensity of the photohiniinescence is dependent on the sihcai 
hydroxide concentration, aiul the change is apparently 
catalytic. Both chemi- and photo-luminesccnce are strengthened 
in liquid air, although the velocity of reaction is reduced. The 
substances in liquid air also exhibit phosphore-sccncc with the same 
colour as that of the chcmilumiuesceuce. The emitted light is 
plane polarised. W. E. G. 

The Theory of Klein and Rosseland applied to Fluorescence, 
Photochemical Processes, and the Electron emission from 
Hot Substances. -J. E’kanck { Z . PhysU;, 1922, 9, 259— --W))- 
The theory proposed by Klein and Rosseland (ef. 1921, ii, - i . 
extended to collisions between atoms and molecules. 
sought to determine the percentage of excited molecules \\ ic 
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undergo a change from the active into the normal condition after 
collision ^vith a slow ■unexcited atom. The fluorescence of dilute 
jorline gas is shifted towards the red end of the spectrum by the 
addition of another gas. This result suggests that .some of the 
excited molecules may transfer their rotation and vibration quanta 
to the colliding atoms without the emission of light. Observations 
of Wood and of the author on the resonance spectrum of the 
mercury line 2536-7 lead to the conclusion that the number of 
rayless transformations in the collision of excited atom.s with slow 
moving atoms is not small compared with unity. In solids at 
high temperatures, the number of rayless quantum changrrs with 
liberation of electrons is large compared with the number of quantum 
changes taking place with the emission of light. W. E. G 

Photocatalysis. II. The Photosynthesis of Nitrogen Com- 
pounds from Nitrates and Carbon Dioxide. Eriw.4BD 
Charles Cyril B-yly, Isidor Morris Heilbrox, and Doxald 
Pbyce Hudson (T., 1922, 121, 1078—1088). 

Photochemical Activity of the Triphenylmethanesul- 
phonic Acids. Edward O. Hol.mes, jun. {J. Amr^r. Chem. Soc., 
1922, 44, lOOl— 1008).— Solutions of magenta, malachite-green 
methyl-violet, and crystal-violet which have been dccolori.sed by 
sulphur dioxide when exposc-d to ultra-violet light of ivave-length 
bctiieeu 2200 A.U. and 3.300 A.U. develop tlieir original cmlours. 
Comparison of the absorjition spectra of the original dyes and 
those which had regained the colour showml that the regained 
colour is duo to the original dye, since the absorption .spectrum 
js the .same in both ea.so.s. It i.s shown that the reaction with 
sulphurous acid is reversible and consist.s of a decolorisim' action 
and a eolonsmg action, tlie latter of wliieh is pliotoeliemical. The 
large iJoantR of energy .supplied liy tln^ ultra-violet liglit cause 
tie photochcmieal action to inerea.sc and cou.seqiientlV a dis- 
placement of the position of eiiuililu-ium occurs. Tlic cqiiililirium 
l) 0 .sition can also be displaced by ehcmical and tlioi-mal mcan.s 

J. F. S. 

Number of a-Particles per Second 
fitted by Thorium-G of knoivn y-Ray Activity. .\i.t e.n 

1033 -I/"!/-, 1922, [vi'j, 

mimbpr f A direct compari.son is made between the 

thorium "^•I’Hrticles and the y-i-av a.-tivitie.s of radium-C and 
Iradinm'^; «- Particles of range.s 8-6 cm. (thorium.C) and 6-96 cm. 
ford l>y the wlieel nu-tliod dei iscd bv Kutlier- 

timp 1'"™-''' 'measurements were maile at tlie same 

a-Tlvif ’'TIi-G xHa-C for equal y-ray 

T-ray oTectrn"”* of tlie thielvne.s.s of tlic wall of tli'e 

tliickncssi's 1 "1 11'*^ ratio liave been determined for 

the ratio in--®' -‘t-il to 14-3 mm. For 3-3 mm., 

and a ndiM„; , , ■’"'’“y “‘•t'vitie.s of thoriiim-C, radium-G, 

of lead ■'Standard are given for the .same range of thicknesses 

W. E. G. 
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The Interpretation ot /S-Ray and -y-Ray Spectra. C. D. 

Tnr.TTF! (Proc. Camb. Phil. Soc., 1922, 21, 121— 128) —The researches 

of Rutherford and Chadwick have shown that the p-rays from a 
radioactive atom may he separated into a general and a magnetic 
line spectrum. The latter (ef. this vol., ii, 339) may be accounted 
for if the y-rays are the primary phenomena in the disintegration 
of the atom, the details of five different p-ray spectra (radium-S, 
radium-C, radium-D, thorium-B, thorium-B) lend support to this 
theory. The y-rays are emitted during the movement of an 
electron from one stationary state in the nuclcns to another Some 
of these rays are absorbed in the electronic structure of the same 
atom and eject electrons with characteristic energies from the 
K L and ill levels. When an electron arrives in a stationary 
state,” in which it is not permanently stable, it is ejected from the 
nucleus. This electron, which has a variable kinetic energy, gives 
rise to the continuous or general spectrum. The numerical results 
obtained in this paper do not support the theory of Meitner (this 
vol., ii, 416), which affirms that the emission of a p-particle is the 
primary phenomenon in the disintegration of the atom^^ ^ ^ 

The Chemical Action of Penetrating Radium Rays- XIII. 
The Velocity of Formation and Etpiilibrium of Hydrogen 
Peroxide. Anton Kailan {Monatsh., 1921, 42 , 38(— 398).- 
It is known that penetrating radium rays accelerate both w 
formation and decomposition of hydrogen peroxide (of. A., 1912, 
ii 10). Esperimeiits have now been made to determine the 
equilihrium concentration of hydrogen pero.xidc in neutral solution 
and in solutions of varying degrees of acidity, since .ho stubihty 
of hydrogen T)eroxide is known to depend^ on the hyurogon-ion 
concentration. Experiments were made using the .same samples 
of radium as in the previous work, at temperatures from 6 to U ., 
No difference was found between Merck’s perhydrol and ordinary 
hydrogen peroxide. At cfiuilihriuiu the concentration of bydrogeii 
peroxide, in gram equivalents per litre, was O OOoand 0 001 mIimi 
the hydrogen-ion concentration was 0-5 and O-OOS ^ain-ioii per 
litre, respectively, whilst in neutral solution the equilibrium con- 
centration was only 0-0006. Impurities present in | 

tilled water lowered the equilibrium concentration in acid solut ^ 
The reaction velocity in either direction agrees with the eq™ ™ 
k=l/t log a-b’:a-b-v, where h is the concentration at eqmlibr m, 
a the oriiinal concentration and a-y the concentration after tune , 
The values of k found at hydrogcn-ion concentrations 10 , 0 - 

and 0-5 were 7 >. 10 ^ 0-7 X 10-^ and 0-14 X 0'^, 
higher equilibrium concentration m acid .solutions than i ' 
solutions is duo mainly to the rotaniation of f ."l, 
hydrogen peroxide in acid solution. It is cakiilatc nintioiis 

primary fl-parficlc, in neutral .solution 3-10 and ^ r jnjal 

from 0-1 to 1-OA, 6-10’ molecules ot hydrogen 
per second. A discrepancy between tlie velocity o “ 
found now and in 1911-1912 (loc. cl.) is discussed at lengt 
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it may be due to physical changes in the glass apparatus brought 
about by prolonged exposure to radium rays. 

The number of molecules of hydrogen peroxide formed is of the 
same order as the number of ion pairs from the total absorbed 
rays. This supports the view that there is a relation between 
ionisation and chemical action for p- and y-rays as well as for 
s-rays. On the other hand, the ratio of hydrogen peroxide mole- 
cules decomposed to number of ion pairs is loOO : 1 and the 
mechanism of decomposition appears to be different from that of 
formation. Some experiments on the decomposition of hydrogen 
peroxide in the light of a quart?, mercury vapour lamp are also 
recorded. The velocity coeffieient is much greater than with 
radium rays. E. H. R. 

Electrical Charges of CoUoidal Particles and Anomalous 
Osmosis. II. Influence of the Radius of the Ion. Jacques 
Loeb (J. gm. Physiol., 1922, 4, 621 — 627; of. this vol., ii, 354). — 
The rate of transport of water and the potential difference across 
a collodion-gelatin membrane .separating solutions of the chlorides 
of potassium, sodium, ami lithium from pure water, when the Ph 
is on tlie acid side of the isoelectric point of gelatin, vary inversely 
with tlio radius of the kations. At P„ 3-0 the influence of the 
throe salts on the potential difference between tlio liquid and the 
membrane inside the pores of tlio gelatin is identical. The 
influence of the three salts on the potential difference across the 
membraue varies inversely as the relative niol)ilitie.s of the kations, 
whiih suggests that this intiuooco may be duo (o a diffusion potential. 

C. R. H. 

Effect of Hydrogen Pressure on the Electromotive Force 
of a Hydrogen-Calomel Cell. I. Wuxr.tM R. Hain.sworth and 

Doxcan a. MacT.n.mes (J.Amcr. Chem. Hoc., 1922, 44, 1021 — 1032). 

.The effect of pressure of hydrogen on the cell H^IHt'UO-lAlHgCljHg 
has been investigated at 2.)^ for pres.sures up to 400 atmospheres, 
and the change of E.M.F. by pressure calcnlatcrl. Tlie thermo- 
dynamic theory of tlie eh.ingo of E.M.P. lias bec*n investigated 
and the expression AA'=0 029."i.S log p hb'.jO '< 10 “(p — 1)+3-7 X 
10-“(p-— 1) obtained for the cdiange of E.M.F. The calculated 
and tlie observed values have been compared and are as 
follows : 50 atmos. AA’— 0 0504 volt (0-0-500), 100 atmos. 1E= 
0-9594 (0-0598), 200 atmos. Ah' -.0-0688 (0-0694), 300 atmos. 
AS=0-0745 (0-0753), and 400 atmos. Aff^mOTSi (0-0797) The 
values in brackets arc the calculated values, I’lie values indicate 
that the theimodynaniic thcoi’y as (levclopcd <loes not ipiite repre- 
sent the measurement.^ at higher pressures. This is probably due 

0 the solubility of hydrogen, ami it would appear that a correction 
to account for the solubility must ho introducod. J. F. S. 

Carbon Monoxide-Oxygen CeU with Glass as Electrolyte. 

19--. 28, ,Sl— 85).~'rho 
• . of cells containing mixtures of carbon monoxide, carbon 

'oxide, and oxygen on one side of a glass wall and air on tlie other 
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side has been determined at 717° under various pressures from 
920—800 mm. It is shown that the FJ.M.F. for such a cell is 
expressed by the equation £=1-118 — 0-0707 logpco,/pco.?>o‘. The 
experimental values agree with the values calculated by the equation 
to within 0-9%. !''• S. 

Use of Phthalate Solutions for Hydrogen Electrode 
Standards. Earle T. Oakes and Henry M. Salisbury (J 
Amer. Chem. Soc., 1922, 44, 948— 951).— The proposal recently 
made to replace the calomel electrode as a standard of 
measurement liy a hydrogen electrode made up in alkaline solutions 
of phthalates has been investigated ; and it is found that when 
such a phthalate solution, of value G’O as mcasureil by indicators, 
is measured against a calomel electrode, the EAl.i . slowly drifts 
in forty-eight and a bait hours from about 0-57 to 0-06, that is, 
to a Ph value of 7-01. This change in the P,i value W'as confirmBcl 
by indicators. It is held that the change in the Pu value is due 
to a change in the phthalate it.self, probably a reduction, and not 
to reduction of impurities, for the purification had been such as 
to exclude the large quantities of impurities necessary to bring 
about the ob.servcd change. If impurities arc responsible for the 
change in E.M.F. their action must be that of catalysts reducing 
the phthalate. Hence, unless specially pure, phthalate solution 
are unsuitable as standards for measuring hydrogcn-ion conccn. 
trations. 


InstabUity of Phthalate Potentials. W.m. Massi'ielo Cl.iek 
{J. Amcr. Chem. Soc., 1922, 44, 1072—1073; <4. preceding abstract). 
—The author has re-examined some phthalate liydrogcn electrodes 
over a period of twenty-four hours and has been unable to find a 
drift of more than 10 millivolt, and in tlu; last fifteen liours of the 
observation the drift wa.s less than O'OOOO.i volt. Tiierc was also 
no change in the Sbronsen \alue. Tlie author is therefore unable 
to explain the very large changes observed by Oakes and .Salisbury 
(loc.cit.). 


New Conceptions of Electrolytes. III. The Hydration 
of the Hydrogen Ion. Eklino Schreiner (Z. anorg. C /«)»., 
1922 121, 321—334; ef. A., 1921, ii, 42.3, 498).— The author 
measured the E.AI.F. of the hydrogen ion in 0 001, 0-002, aiKlO Oflo 
molar hydrochloric acid in iiotassimn chloride .solutions^the con- 
centration of which varied from O'OOl to 3'0 molar. The qum- 
hydrone electrode was employed (cf. Biilmann, A., lJ-1, n, J'-i' 
These measurements do not give the concentration of 
ioas, but the activity of thc.se ions wliicli is associate^l on> 
the iion-hydrated ions. The author has given the i^tliod of calcul- 
ation in a previous communication (A., ii, 42.i). Inc ics ^ 

obtained were fairly constant and showed lliat 8 9 mo ecu Cb 

water are on an average associated with <‘ach hydrogen ion, 
result in good agreement with that found by Bjerruiu 
Chem., 1920, 109, 275). 
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Electrochemical Oxidation of Organic Compounds. 

Eeich Muller (Z. Elektrochem., 1922, 28, 101 — 106). — A theo- 
retical paper in which the author discusses the views put forward 
tv Fichtcr (this vol., ii, 23) and makes his own views clear. It i.s 
, 5 hown that the assertion of Fichtcr, that his views on electro- 
chemical oxidation and tho.se of the author are in agreement, is 
not true. Whilst the author as.sumcs the discharge of anions, 
Fichtcr supports the view of a primary formation of oxygen and 
the accompanying purely chemical oxidation. Fichtcr a.ssumH.s 
the intermediate formation of peroxides or peracids, the method 
uf formation and decoin])osition of which is not explained, and 
conscfiucntly furnishccs nothing toward the explanation of electro- 
chemical processes. Such pcr-compound.s may he prepared chemic- 
ally, hut their decomposition is to .some extent different from what 
would l)c expected from the view that they arc formed at the anode 
and from tlui products of electrolysis. The author accepts the 
formation of intermediate hydroxy-compound.s, formed by the 
discharge of anion.s, which decompo.se in a manner in keeping with 
facts, and present a mechanism for both tlic chemical anil electro- 
chemical oxidation. The view of Fichtcr that the substitution of 
discharge processes at (he anode by purely clicraical oxidations 
contributes to the understanding of the course of electrolytic 
oxidations is incorrect. J. F. .S. 

Magnetic Properties and Atomic Structure. B. C.sBEEE.t 
(Altai. FUi. Quim., 1922, 20, 92 — 97). — A theoretical discussion of 
tile relation between magnetic properties and atouiic structure in 
the metals of the iron groti]). it is suggested that the A’-electrons 
may be divided into two concentric .siibdivi.sions, the more super- 
ficial, X,, being the valency' electrons and those beneath, A'^, 
tho.se with wliieli magnetic properties are associated. It is sup- 
po.sed that the relation between magnetic moment and the number 
of -Vj electrons is periodic. The magnetic moment reaches a 
maximum for liiviilent magnanese and tervalent iron with five 
^-electrons and rliminishes to zero with inei'ea.sing number of 
-Vj-electrons. 0, W. R. 

Magnetism and Atomic Structure. II. The Constitution 
of the Hydrogen-Palladium System and other Similar 
Systems. A. F. Oxley {I’loc. Ho;/. .SV., 1922, [.I], 101, 264— 
id): cf. A., 1921, ii, 82). — The specific magnetic susceptibility' of 
palladium black, the value of which is 1(L', is considerablv 

reduced by occluded hydrogen, the grcate.st reduction observed 
being about 7o^)b to -f H'7 X ft)"' when great care was taken to 
prevent lo.s.s of liydrogen .after charging. The specific susceptibility 
gradually rcturiLs to its original value a.s the occluded hydrogen 
escapes. If the occluded hy'drogeu were ill the atomic .state, it 
"OTid he expected to increase the specific susceptibility'. On the 
other hand, molecular hydrogen, liipiid or gascou.s, being dia- 
magnetic, siiould reduce the .spcoitic su.sceptibility I>y a calcuiable 
amount. The maximum reduction on this as.sumption would he, 
IJxKT, an amount insuflieient to account for tlie oliserved 

17 * 
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reduction. The experimental results may be accounted for on t|,(, 
assumption, that a loose compound is formed, possibly having the 
composition PdjH. , That the presence of such a loose compoiuKi 
should lower the magnetic susceptibility is not surprising wlien it 
is remembered that the carbonyls of iron and of nickel are both 
diamagnetic, ft is noteworthy that a loose compound of the 
composition Pdll would form a system of two nuclei with an 
electronic system resembling that of silver, the atomic number of 
which exceeds that of palladium by one. Such a system would 
be expected to have a magnetic susceptibility very nearly equal 
to that of silver, -PSxlO-’. If half the palladium atoms were 
in this form, its susceptibility would bo reduced by about 50“;, 
The differeuee between the occluding powers of amorphous and 
crystalline palladium is discussed. The slow diffusion of hydrcgcti 
into crystalline palladium can bo understood when its faeo-ceiilitd 
cubic lattice is taken into account. 

When manganese is fused in an atmosphere of hydrogen, cr is 
deposited olcetrolyticallv, it becomes ferromagnetic -witli a specific 
susceptibility -r2000xiO-«, its normal value being +U-OxlO-*, 
It may be supposed that the presence of hydrogen produces with 
the manganese, atomic number a certain number of electron 
systems similar to that of iron, atomic number 26, and that those 
are the cause of the observed feiTomagnetio properties. This 
suggestion is discussed in conuc.xion with the Lewis-Langmuii 
theory. P. ll.E, 

Determination of High Temperatures by Effusion of Gases. 
Yohei Y'.tM.tottCHi (,/. Ckem. Soc. Japan, 1022, 43, 1 — 21),— The 
author has studied tlie relations between pressure and temperature 
on the passage of a gas through a c'lipillary tube of quartz. (1) The 
increase of peressure necessary to pass the .same quantity of aii 
through a quartz capillary tube; at various temperatures ivas 
investigated. A linear relation, log p=« log 7’+6, holds betwen 
the pressure (p) and the absolute temperature (7’) within the range 
17° to 1205°. This, however, cannot be applied to the measure- 
ment of temperature, owing to the complexity of the apparatus 
necessary, and the diiticulty of ix*gulating the pressure. (2) Lsin2 
the same capillary, the relation between the cfllucnt velocity of the 
transpired air and its tem[>erature has biHMi investigated, no 
simple linear relation being found for the temperatures interu 
20'5^ to 1040". (3) The relatitm wa.s investigated between tciup(*r- 

ature and the effluent velocity of air as measured by its 
through a small Jiolc in the round bottom of a quartz tube. • 
linear relation, holds between the eftluent time (|| 

and the absolute tenijxTJitur-c (7') of the lube heated by an 
furnace at temperatures from 17" to 1I2,>“ which can be 
the measurement of high temperatures. 

Considerations on Cooling and Heating Curves. R- 
{Gazzetla, 1922, 52, i, 240- 20l).-Thc author considers the co^ 
followed normally, that is, when no Iranaforraation occurs, 
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coolin^^ or heating, by : (1) the temperature-time curve, and 

f2) the curve representing the difference between the temperature 
of the substance examined, Ty and that of a second substance, • 
chosen for comparison, as a function of tlie latter temperature, 
T—Tx=!{T'-d- 

regards the temperature-time curve, it is fmst shown theo- 
retically that Newton’s law expresses, without appreciable error, 
the transference of heat between furnace and sample in the case 
of the cooling of metallic samples of small dimensions. Analogous 
reasoning applies in the case of heating curves. Cooling curves are 
exponential in form and are rlefined by equations of the type 
whilst heating curves are probably represented by 
equations of the form T --Jc \ - 'rf{6), B being the time, a the 
product of the coefficient of cxtcriuil thermal conductivity and the 
surface, P the weight of the sample, and c its mean specific heat. 
The results of cooling and heating experiments with .silver show 
:liat A in the former of the two above equations is sensibly identical 
dth the temperature at the beginning of tlie cooling (fj), k being 
:onscqucntiy nearly zero in magnitude. 

As regards the differential curve, T — it is shown 

dieoretieally and confirmed experimentally that, if the sample 
chosen for comparison undergoes Jio transformation in the interval 
•)f temperature chosen, this curve exhibits a maximum almost at 
;he beginning of the cooling. In order that tlio normal course of 
;he curve may be as nearly rectilinear as iK).ssibIe, the .specific lieats 
)f the two sample.s and their nmdo of variation with temperature 
should be almost coincident; the same .should hold for the values 
)f the ratio, weight : surface, for tlic coefficients of linear expansion 
ind their variation with temperature, and for the coefficients of 
jxternai conductivity. T. H. P. 


Revision of the Entropies of the Elements. Gilbert N- 

Lewis and \V. M. Latimer { J . Amer. Chem. Soc., 1922, 44. 
loos — 1017). — A theoretical paper in which on the basis of new 
leterminations of the specific heats of many elements the entropy 
ia3 been recalculated. By means of tlie equation ^'=3 27? logeir-f- 
1.5'70 the entropies of nitrogen, oxygen, Huorine, sodium, chlorine, 
Potassium, calcium, zinc, bromine, eadinium, iodine, cse.siuni, and 
lUTcury have been calculated in the state of monatomic gas. In 
Diir cases where the experimcnlal valuc.s are of siiffieiont accuracy 
I comparison is made between the experimental values and the 
Jidculated values for 25^ and 1 atiuos. The following are recorded 
•vhere the values in brackets are those calculated : helium 29'2 
-9'8), argon 36-4 (36'7), cadmium 40'0 (30‘8), and mercury 41*3 
ll'o). A table of entropies at 1 atm. and 2“)'^ Jias been drawn up 
md is appended to the paper. J. F. S. 

Electrically Heated Apparatus for the Determination of 
nelting- Points. Uytenbooaart, jua. {Ckem. Zlg., 1922, 46, 
f ^ ‘"^PP^ratus consi.sts of a- circular glass tube at the bottom 

^ platinum resistance is placed; it is tilled with water, 
lyccrol, or sulphuric acid (d 184). The liquid, warmed by the 

17*— 2 
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platinum resist-ancc, rises uniformly in the two limbs and the 
currents, joining at the top, pass down a central tube which con 
tains the thermometer and substance, with a kind of whirlpoo) 
motion. For temperatures up to 75^, an ordinary 4*volt accunm. 
lator is sufficiently powoi-ful, but for higher temperatures it 
preferable to use the lighting current with a suitable resistance in 
the circuit. H. \\ 

Binary Liquid Mixtures. Gerhard C. Schmidt {Z. phy,nka.i 
Chem., 1922,101,280 — 291). — An answer to the criticisms of Fau^t 
(this vol., ii, 423), Cassel (this vo)., ii, 424), and Schulze (this vol 
ii, 424) on the views expres-sed by the author in connexion. Nvitb 
Dolczaleks theory of binary liquid mixtures (this vol., ii, 119) 

J- S. 

Heat of Vaporisation and the DiSerence, m'-m, of the 
Specific Heats at the State of Saturation for Argon, Oxygen 
Nitrogen, and Hydrogen- B. !Matht.4s, C. A. Crommelix, and 
H. Kamkku.nc.u Onnes {Compl. reml., 1922, 174, 1395—1397; 
cf. A., 1921, ii, 250). — A mathematical paper in which formul.e are 
given for the four ga.ses by means of which it is possible to calculate 
the latent heat and hence the reduced heat of vaporisation, and 
also the difference between the sjieeific lieats of the saturated 
vapour and the saturated liquid. W. G. 

The Vapour Pressure of Hydrogen and New Thermo- 
metric determinations in the Domain of Liquid Hydrogen. 
J. Palacios ifARTixKZ and H. Kamerlinch Onnes (JrrA. 

1922, 6, 31 — 39). — Cuth and Onnes (A., 1918, ii, 218] 

could not explain the disagreement of their results for the vapeur 
pres.sure of hydrogen in the neighbourhood of its boiling point 
with the values found by Kee.soin and Onnes. The former authors 
deleniiined the temperatures <lirectly by means of a helium tlicrmo* 
meter, whilst the latter emjdoyed a platinum resi.stance thoniio- 
meter, the value.s obtained being reduced to the hydrogen and 
helium thermometers by Oimes and Holst. The present autlion 
redetermined the.se measurements between the absolute temperatures 
and 2003’, particular attention being directed to the boiling 
point of hydrogen, an important point on the temperature scale. 
The boiling point wa.s found to be 20'35^, a value agreeing with 
that found by Keesom and <.)nnes; for }x>ints immediately below 
the boiling point the results agre«‘il with those of (.'ath and Onms. 
All the results are given in a table. The calibration of platinum 
thermuinetere is also described. W. T, 

The Distillation of Greatly Frothing Liquids. KrAMiAEDT 
(Che?n. Ztg., 1922, 46, 493). -The difficulty in edecting the dis- 
tillation of foaming liquids, such as acjucoua solutions of soap or 
saponin.s, can be ea.sily overcome by passing a current of com- 
pressed gas (such as carbon dioxide) <»ver the .surface of the liquid. 
A suitable apparatus ft>r the iutroduetioii of the gas is a tube terffiiii- 
ating in a hall of 2 erii. diameter in which three series of holes about 
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1 mm. in diameter are blown. Distillations with steam can also 
be smoothly effected in this manner. H. W. 

Maintenance of the Adiabatic Condition in Calorimetry. 

KBEnEBiCK Barky (J. Amer. Chcm. ,Soc., 1922, 44, 899 — 937 ; 
cf. A., 1920, ii, 734). — An extensive series of measurements is 
described, which w'crc undertaken to establish a standard of accuracy 
for the calorimetry of slow processes. It is shown that to attain 
the accuracy defined by the loss or gain of O'.o gram-caloiie in ten 
hours, the following precautions arc ncco.s.sary and sufficient. A 
closed calorimetric system inu.st be used which allows no measurable 
evaporation into the insulating air gaps, and tlie.se gaps must be 
dry. The outer environment must be thermostatically controlled, 
whenever there are conducting jtarts which pass directly from the 
calorimeter to the surrounding air, with a precision characteristic 
of the system employed. This ts about ±(yr when encased 
mercury thermometers arc used. It is always atlvisable to keep 
the environmental tcnijrerature close to the calorimetric within the 
characteristic range of negligible direct leakage ; and it is necessary 
to correct for liuotuation beyond this range. For this control, a 
constant temperature chamber is es.sential. A convenient structure 
for this purpo.se is de.scribed. With the usual system of about 
1000 cal. heat capacity the air gaps should not be le.ss than 
40 mm, wide and there is no advantage in larger gaps. With a 
40 mm. gap, when the temperature Hucluato.s within J_0-01'’ and 
the enviroiitiient within 0-2“ of the calorimetric teiniieratnre, the 
system is practi(fally adiabatic witliin the error defined above’, the 
total leakage being little more than three time.s that of a perfect 
vacuum gap. The leakage rate in .such .systruns is the same in 
both directions and for hea<l.s helow 0'l°'i.s proportional to the 
head. Corrections for imperfect adiabaticity due to hath liuotuation 
may be made on thi.s ba.sis, since transnu.s.sion lag has no measur- 
able effect on the leakage*. ,\ cakn'itneler based on the*, above- 
named conditions i.s described. With this calrn-ime-ler, the initial 
conditions are perfectly aeliahatie; and tlie total caloriiuetric lag 
for the temperature ehange*s characteri.stio of long-continued opem 
atioiis is ncgligil)le. It is pei-niissilile and advantagc*ous to stir tin* 
closed sy.stein reciprocally. In the .system described, tills mav in* 
done without significant lo.ss of licat! The lieat <if stirring is* de- 
veloped ideiitjcally in diirorent a.ssemlilagcs ami at tlie same rate 
or any one speed, wliether .st!ii*ing is iiitei'niitli*nt or continuous, 
it may -vary at low siieeds with llie fourth and liighcr powers of 
the .speed. The continuous stirring neeossarv to ensm*c mixture in 
chenncally reacting systems is productive of iicgligilile error; and 
similar stirring at low speeds tlirongliiiut determinations is shown 
Practicalile, alllioiigh in eery protracted operations intcr- 
tent stirring is lietter. Striclly uniform siiccds are iiece.ssary 
or long, eoiitiiiuoiis stirring, hut nol for iiUenniltciit .stirring, nor 

I continuous .stirring during mixtiii*e if I lie aiipi oximate rates of 
aiwl P*'™ under diiremnt siicetls he known for tile .svstem 

* •* ihc open ealonmetcr is unavailalilc in protracted calori- 
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metry, since, even with an initially dry gap, evaporation leakage 
is inconstant as the result of uncontrollable variability in 
conditions. This is due in great part to the condensation of water 
vapour in the air gap on the walls of the calorimeter, which occurs 
on clean as well as on dirty surfaces, and is probably due to tlie 
simple adsorption of moisture, an effect which can be neither 
eliminated nor controlled even under approximately isothermal 
conditions. With change of temperature, its effects are greater 
and still more irregular, and in gaps saturated with water are 
complicated in the extreme. The close system is best for all types 
of calorimetry ; but in the adiabatic measurement of swift reaetionij 
the open calorimeter may be safely used, either w'ith dry surfaces 
in an initially dry gap, or with invisibly w'etted surfaces in a satur. 
ated gap which holds no water, provided always that correction 
for aggregate thermal disturbances due lo evaporation leakage he 
made by interpolation from the results of observations taken before 
and after the reaction i>eriod. The initially dry gap, with which 
leakage is less and more nearly uniform, is preferable in such 
measurements; but correction for imperfect adiabaticity is 
with the saturated gap. I'nder all heads loss than 1®, the total 
leakage from a closed calorimeter system in a dry gap shows slight 
divergence from Newton's law, since the convection increases very 
slowly with increase in gap width, and varies as powers of the 
thermal head less than two except when the gap is unusually wide, 
Similar leakage from the open system i.s irregular, but yields itself 
to a rough analysis which gives some indication of the character of 
the thermal disturbances and the magnitude of the uncertainties 
characteri.stic of the merodiabatic measurements \Yhich hare 
yielded the bulk of the present thermochomical data. J. F, 8. 

Calorimetric Researches : (I) The Standardisation of a 
Calorimetric System ; Comparison of the Heats of Com- 
bustion of the Substances Used for Standardisation : Benzoic 
Acid and Naphthalene. P. E. Vkrkaue, J. Coops, jun., and 
H. Hartmax {Hejc. irav. chim., 1922, 41, 241 — 277). — A discussion 
of previous work on tins subject and its bearing on the author’ 
experiments. Standardisation of the apparatus was eilectlcd as 
the result of thiiiy'-seven experiments in the combustion of benzoic 
acid and thirty-six in the combustion of naphthalene. A detailed 
description is given of the apparatus used, the method of carrying 
out the experiments and the corrections applied to the rcsiilt>. 
Adiabatic calorimetry was di.^carded in favour of the ordinary 
methods for various reasons; there is little tlifferencc in the rcsnli^ 
obtained by the two methods (cf. Dickinson, A., 1914, ii, 802, and 
Swientoslawski, A., 1921, ii, r)79). The ratio ])ctwccii the valup; 
obtained for the two substanees use<l agrees witli that of Dickin^o^ 
the figure given by Swiontoslawski (A., 1918, ii, 82) is eritiiiscd 
both theoretical and practical groumls. lii ordiT to carry out an 
absolute standardisation of a calorimetric system, a standard 
substance should be chosen tlio heat of combustion of Avhidi ij 
known witli tlie greatest ix)ssiblc accuracy. The results obtainw 
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by the authors show that benzoic acid should be preferred to 
naphthalene, as it gives more constant results, is easily obtained 
nure and is practically non-hygroscopic. Naphthalene, on the 
other hand, does not undergo complete combustion in many experi- 
ments, and also loses weight by evaporation ; figures arc given in 
illustration of the latter objection. Other substances suggested 
for the purpose are not so easily obtained pure as is benzoic acid. 
The value finally recommended as the standard ratio of the heats of 
combustion of naphthalene and benzoic acid is l’r,203. H. J. E. 

Heat of Combustion of Lactic Acid. Otto Meyekjiov {Bio- 
cltem. Z., 1922, 129, 594 — 604). — The author has determined the 
heat of combustion of lactic acid (in dilute aqueous solution) from 
the heat of combustion of zinc lactate, the heat of dilution of lactic 
acid the heat of neutralisation of zinc oxide and lactic acid, and 
the heat of solution of zinc lactate in water. The value found for 
1 gram of lactic acid is 3615 cal. H. K. 

Heat of Solution of Zinc in Hydrochloric Acid. Theodore 
W. Hiohabds and Thorberour Thorv.vldson {J. Amer. Chem. 
Soc., 1922, 44, 1051 — 1060). — A new apparatus is described, suit- 
able' for dissolving substances in a comparatively small excess of 
liquid and providing a conveniently large heat capacity for the 
reception of the heat. With this apparatus the heat of the reaction 
!!n-f2(HGl,20UH2O)— ZnCl2,400H,O f-H 2 was found to be 36-32 
Cal. (or 151-8 kilojoules) if the hydrogen is dry, and 36-07 Cal. 
(or 150-8 kilojoules) if the hydrogen is moist at 20°. The total 
energy change, U, of this reaction is therefore 36-90 Cal. (or 154-2 
kilojoule.s) at 20°. The heats of dilution of factors and products 
needed for the calculation of the above results were determined 
experimentally. The temperature-coefficient of the heat of 
solution of zinc in concentrated hydrochloric acid is shown to be 
negative and of considerable magnitude; even with diluted acid 
it probably amounts to — 30 cal. per degree. J. F. S. 

Heat of Solution of Cadmium in Hydrochloric Acid. 

Theodore W. Ricu.\eds and Setsuro T.vm.xru (J. Amer. Chem. 
Soc., 1922, 44, 1060 — 1066). — Using the apparatus previously 
de.scril>od (of. jmecediiig ab-stract), the heat of the reaction Cd + 
2(HCI,200H20)=.CdCI,,400H,Of(H2);, is found to be 17-23 Cal. 
(or 72-0 kilojoules) at 20° if the hydrogen is dry, and 16-98 Cal. 
(or 71-0 kilojoules) if the hydrogen is moi.st at 20° and 760 mm. 
The total energy change, U, of the reaction is therefore 
17-81 Cal, (or 74-4 kilojoules) at 20°. The temperature-co- 
efficient of the heat of solution of cadmium in concentrated hydro- 
chloric acid is shown to be negative —71 cal. iK-r degree, and probably 
with diluted acid it amounts to — 30 cal. fx-r degree. All the necessary 
factors used in tlic present calculation were determined experi- 
mentally, J. p’. ,s. 

Heat of Transformation of Austenite into Martensite and 
of Martensite into Pearlite. Nobuo Y.\jiad.x {Set. Rep. Tohoku 
Imp. Univ., 1922, 10, 453 — 470). — The heat of dissolution of carbon 
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in iron and also the heat content of austenite and pcarlite are 
determined in a series of carbon steels ranging from 0-38 — 1-74% 
carbon. The heat of dissolution of carbon in iron is shown to 
be a linear function of the carbon content of the steel and amounts 
to 1130 cal. per gram of carbon. By combining the results obtained 
with those of Meuthen (cf. A., 1913, ii, 385) for the total heat of 
transformation, the heat of allotropic transformation of austenite 
to martensite is calculated. It is a linear function of the carbon 
content and has a maximum value of o-O cal. per gram for eutectic 
steel. For a carbon content of 0-38% carbon, the value is 2-4 cal. 
and for 1-74% carbon I'S cal. Martensite has a definite heat content 
corresponding with the quantity of dissolved carbon, a definite 
crystalline form .stable at ordinary temperatures, characteristic 
physical properties as compared with austenite or pcarlite, and 
must therefore be considered as an independent phase. It is 
shown that troostite, sorhilo, and pcarlite have the same specific 
heats ^nthin the limits t>f e.xpeiimental error. It i.s confirmed that 
the transformation of austenite into pearlitc involves the inter- 
mediate production of martensite. J- 4, 

Some Remarkable Properties of Gases. Irieuricil 
Wac'hter {Z. attorg. Chem., 1922, 121, 225 — 230). A theoretical 
jiaper which derives from Naumann s formula the lowest value 
for the molecular weight of gases to enable them to remain in the 
atmosphere of a planet. Hydrogen can exist in our atmospliere, 
but not in the atmosphere of the moon. In the atmosphere of 
the sun, a gas with a molecular weight 1/IS()4 can remain. Iho 
author identifies those imponderable inolocnles uith the light ether, 
which he thus regards as a very light gas susceptible to the Lorenz 
contraction. He concludes from the above that the apparent 
mass of electrons as found by Kaufmann and Buclicrer is merely 
a proof of the Loren/, contraction in the ether; thus the idea of 
apparent mass in the interior of the atom is not justified. Instead 
of the idea of 3-particlcs or atoms of electricity, the author suggests 
the atoms of the lightest ponderable gas of invariable mass, and 
on this hypothesis finds that the enoinnous velocities in the inner 
atom such as Bohr calculated fo’' the Ruthciford atom arc unneces- 
sary. These ri’siilts are also applied to the radioactive atoms. An 
earlier payvr dealt with the astronomical implication.^, such as the 
Michclson's experiment, the almormal motion of mercury, and the 
displacement of spectral lines Z., 1921, 4, 02). \ ■ 

Specific Characters of Hydrolytic Decomposition. T J 
Teojip {Rcc. trav. Mm., 1922, 41, cf. School, , A,, 

1920, i, u31),— A stu.iv of the specific volume occupied by the 
molecule of water cvliich is fixed in various reactions. An exaniin- 
ation of e.stcr.s, cyanidc.s, carbylajninc.s, nitro-rom pounds, anhydnrtes, 
ethers, oximes, amides, and acetals shows that the volume ^ 
water taken uii \aries little in one type of reaction, but consi cr 
ably from one tvjx; to another, ’ibis method 
shows that neither evanides nor carhylaminc.^ should be regai'ce 
a.s esters of hydrocyanic acid ami also provides a means ot mv 
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tinguishing between nitriles and nitro-compounds, also between 
cyaiiides and carbylamincs. The values obtained for anisole and 
phenetole show that these substances are esters of phenol rather 
than ethers, and the view of saccharose as an ether is corroborated. 
Comparison of the specific refraction of fixed water with that of 
water as such gives no such trustworthy data as the discrepancies 
are considerable and numerous. H. J. E. 

Thin Films of Binary Mixtures (Glycerides ) . (Mlle ) P.v ulr 
COU.ET (./- Phys. Radium, 1922, [vil, 3, 128— 132).— Mixtures of 
various glycerides in benzene solution arc applied to the .surface 
(if water and determinations made of the surface covered. No 
additive relationships were found for binary mixtures, the curves 
always showing either maxima or minima. The.sc maxima and 
luinima appear to correspond with changes of phy.sical state and 
with a simple ratio of the number of molccule.s of the two con- 
stituents. On the assumptions that all the molocule.s arc a.ssociatcd 
at the maximum and minimum value of the area covered and 
that the free molecules of tlic glycerides cannot exist .side by side, 
it is possible to derive theoretical curves winch arc in good agreement 
with the experimental results. 'W. E. 0, 


Examination of the Compression Equation of Liquids by 
means o! the Data of Amagat and Bridgman. H. ('.irl (Z. 
phijsikal. Cliem., 1922, 101, 23S — 208). — The coinprc.ssion equation 
put forward by Wohl (this vol., ii, 117) which ha.s thefonn cb'.-<)M = 
1 t(P— P o)/(^+To) i ; k—ljT—c has heen tested by means 

of Amagat and Bridgman's i.sotlicrmahs for twelve lirpiids. In 
the expression, K i.s a pressure quantity for the internal pressure 
of liquids and a a constant, which cxpiv.s.s(.‘s the infiucnc.c of different 
initial resistaiice.s and the distanco.s of niolcculos and atoms in the 
liquid. Every normal li<pnd has a constant z value over the whole 
temperature range 0— SlE, ami the K vahic in the limit is sufficient 
111 the case of normal liquids for ri.sing tcmpcratin-e in the abox'o 
equation. Water e.xhibits hero the known anonnilv in its voliimo 
change up to pressures of d.'ilM) kg. cm.'- .\( .oO it .shows first 
a regular beliavioiir witli increasing temperature. Tlie constant 
1 i.5 eonstaiit over the whole range of tom|ieratiire. but the K values 
cannot, as i.s to be exotwled from the forc'goiug, be brought into a 
linear equation, since from .ul)' downwards K decrease? with in- 
creasing temperature. Similar anomalies are shown by ethyl 
alcohol for lower pressures, according to Amagat's data for 1 — 1009 
atinos^, I is not constant over the temj)erat(jrc range 0—180°, 
ami A' doe.5 not decrease so regularly with increasing temperature,' 
as is shown to be; the case for all normal licniids. The anrecment 
jetiveen the v value ealcidated iiv the above equations and those 
<rmn Amagat a isothermals is excellent. A mean dii crgence of 
- units i.s fi>und in the last place of decimals, the error of 
I.arger divergences have I leiui shown from 
nf nm™ “''y'‘'u''ocs to bo due to experimental errors. In the ease 
111 (^ 1,1 0 ““"^ results foi- higher pres.siires, the agieenient has a 
(uorgcnce of 0-5%. A ruducL'tl form i.)f tho txj[nation, ia 



which the pressure values are expressed as fractions of has 
been obtained. By inserting Klpi—brlpt—clpt=llp{T—y) the 
equation (t’o— i’)/t!o=ot Iogt[l + P(-ir— 7rj)/(T— y— ir|,/|3)] is obtained, 
and on placing j)o=0 in this the simplified form (v^~ 
a loge[l + pir/(r— 7)] results. A table containing^ the values of 
a, p, and 7 and the critical data of the substances examined is 
included in the paper. J. F. S. 

Negative Viscosity. Adolph I. Eabikovicii (J. Amer. Chen. 
Soc., 1922, 44, 964 — 964). — The term negative viscosity is applied 
to the viscosity of solutions which have lower viscosities tlian the 
solvents. With the object of explaining negative viscosity, the 
author discusses a large number of factors w'hich may determine 
the viscosity of solution.s. The factors considered arc, (a) viscosity 
of the solvent, (6) viscosity of tlie solute, (c) solvation, (d) formation 
of complex ions and moiecule.s, (e) the electric fields of the ions, 
(/) depolymerisation of associated solvents, (g) electrostriction, 
and (h) depolymerisation of the solute. J. F. 8, 

Significance of Surface Tension Phenomena for the Dairy 
Practice. Otto H.ahx {Kolloid ii., 1922, 30, 341 — 346). — Xhe 
author has studied the formation of the foam which accompanies 
the pouring of skim milk from the cream separator. It is shown 
that foaming is dne to a reduction of Ihe surface tension caused 
by the accumulation in the surface of an albuminous substance 
whicli pa.sses into the walls of the foam. These walls are shown 
to contain a solid substance, and the drying of such material is 
shown to he similar to the drying of many albuminou.s substances 
inasmuch as it is irreversible. It U probable that this solid 
albuminoid is tlie main constituent of the skin whicli forms on the 
surface of milk which has been heated at 60° or above. On the 
basis of the foregoing, the formation of whipped cream is e.\plained 
as follows ; on whipping cream a network of foam is produced, 
W'hich is stiffened by the solidified fat so tliat it does not fall like 
the foam but retains its form. A microscopic examination of 
whipped cream shows that it consists of a solid structure of albumin 
penetrated by layers of solid fat which has the same form as the 
foam. On warming whipped cream above the melting point of 
the fat, the structure collap3C.s, but remains somewhat frothy 
because the albumin cannot melt. Butter formation is explained 
as follows : The cream contains much of tlie foam producing 
albumin ; this .surround.s the particle.s of fat. On churning, a large 
volume of air is entrapped by the cream, so that the surface is very 
much enlarged. The albumin pa.sses into the walls of the foam 
and takes the fat with it, so that a foam rich in fat stands above a 
liquid poor in fat (buttermilk). The fat particles lie very close 
together in the foam walls and are coinjircsscd by the surface 
pressure to form conglomerates of fat particles. Tliis causes the 
albiiiiiin in the walls to .solidify and fiirtlicr cluiriiing breaks up 
the foam and mixes the fat congloiricratcs with the solid albinuiu 
to form lumps of butter. It is .shown that butter may be formed at 
.34°, but not at 39°. J- ' ■ 
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Theory of Adsorption Processes. M. Polanyi {Z. Elektro- 
cliem., 1922, 28, 110—111). — A criticism of Eucken’s i>aper (this 
yol ii, 262) on the theory of adsorption processes. J. F. S. 

The Adsorption Problem. Sorption of Vapours by Char- 
coal. Pbor Gustaver {Koll. Chem. Beihefie, 1922, 15, 185— 

The sorption isotherms for water, alcohol, and acetic acid 

vapours have been determined at 20°, 25°, 30°, and 35° with animal 
charcoal as adsorbent. These show that sorption is not a single 
■nrocess. The isotherm.s, which over the first portion are straight 
line.s (water) or concave to the pressure axis (alcohol and acetic 
acid), show a well-defined inflexion at the point 0. At this point 
the curve rises steeply and becomes convex to the pressure axis 
(water), or turns, and forms a wedge-shaped peak pointed outwards 
with respect to the pressure axis (alcohol and acetic acid). In the 
experiments, the vapours were added to the charcoal in small 
portions and the sorption equilibria were reached in all cases from 
both sides. The first part of the curves before the j^oint O is 
reached represents a reversible process, since the points obtained 
by both method.s lie on the .same curve, whilst the equilibria points 
above the point O lie on parallel curves. Equilibrium U set up 
much more rapidly from below than from above. The experi- 
mental results are explained in mucJi the same way as the sorption 
by gels. The sorption occurs first through adsor]>tion and then 
from the point 0 mainly tlirough condensation of liquid in the 
pores of tlie charcoal. The hysteresis observed is explained by 
the varying curvature of the meniscus during sorption and desorp* 
tion. Thi.s depends on the fact that during .sorption the walls of 
the charcoal pores arc only slowly wetted, wliich in its turn is 
probably due to the presence of air. Wlicn the cqiiilibrium is 
established from the under side, desorption, a rapid evaporation 
of the vapour from the eharco.al, occm*s, wlicrcby the meniscus 
iti the capillarie.s take on a greater curvature than ])r<^viously and 
the equilibrium is rapidly stable. Sorption takes place slowly, 
because the radius of curvature of the mcmsc\js decreases unin- 
terruptedly while the walls ar<‘ moist. Thereby a fre.sh condensation 
of vapour takes place and the establishment of equilibrium Ls 
delayed. The taking up of each portion of vapour added occurs 
at first by means of adsorption, and the -adsorption equilibrium is 
established in about thirty seconds. Only in the case of charcoal 
which had been exhausted innnediately before the experiment 
could the adsorption equilibrium bo recognised. For this process 
the formula • [log p/(p— p^) — log P q )] repi'c- 

sentative. The structure of charcoal has been discussed, and the 
radii of the. caiullarics have been calculated by means of the Trouton 
and Ander.sson formula. The taking up of alcoliol and acetic 
acid vapour at 20° occurs in such a way that only ca])ilIarios of the 
.same diameter arc active. Approximahdy of the total 

quantity is taken up at very k)\v pressures, that i.s by capillaries 
of very small radiu.s of the order r<(5-2x 10‘® cm., whielj indicates 
^hat charcoal is possessed of an exceedingly fine structure. The 
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course of the taking up of water differs from that of the two other 
liquids inasmuch as the calculated radii arc partly much greater 
and that the maximum volume is smaller. These two circumstances 
are explained by the smaller power of water to wet the charcoal and 
by the slow penetration of liquid into the pores of the charcoal 
The surface of the charcoal has been approximated from the 
experimentally determined volume of the empty space of the 
charcoal and the calculated radii of the capillaries in which condens- 
ation occurs. The free surface of the capillaries of radius r> 6 x 10 8 
cm. is about 600 sq. metres pec gram of charcoal and the total 
area of all capillary walls >3000 sq. metres. IVouton’s sorption 
rule is shown to be incorrect and in its place it is shown that the 
volume taken up, and not the mass, of a given liquid is independent 
of the temperature and only a function of the pressure. 

J. T. S. 

More General Theory of the Adsorption of Solutions. 

WoLFOANO OsTWALD and Ramox de Izaguirre [Kolloid Z., 1922 
30 , 279 — 306). — A theoretical paper in which a large number of 
types of adsorption curves and formulae liavc been collected and 
criticised. The view is expressed that every adsorption is at first 
a process of unmixing/’ whereby a most concentrated solution, 
the absorbed solution, forms on the surface of the adsorbent whilst 
the equilibrium solution lemain.s behind. Solutions of substances 
are adsorbed and not the dry ” dis.solved substances. In 
opposition to the previously held views, the author postulates that 
the adsorption of the •solvent, along with the dissolved substance, 
is an integral and equally important process in every ad.sorption 
from solutions. The assumption is made that the adsorption of 
the dissolved substances, without reference to the simultaneoihsly 
adsorbed solvent, increases asymptotically up to the liighcst con- 
centration in accordance with Hoedecker's logarithmic formula. 
It is shown that this formula is not in keeping with the difference 
in concentration before and after adsorption, except in the case 
of very dilute solutions. Since the actual amount of adsorbed 
substance continuously increases, the difference in concentration 
(Cq— c) must show a maximum and at the highest concentrations 
approach the zero value. It is shown that the whole of the adsorp- 
tion curves may be constructed on the basis of the three assump- 
tions made above and the simultaneous adsorption of the solvent. 
A number of fonnuljc are developed which give a quantitative 
relationship between adsorption and concentration on the hfisis 
of the above assumptions. The most imiKirtant of these are : 
(1) c) — Ar”(10()— r) for the case where the adsorption 

of the solvent may be neglected; (2) Sjm{Cf^ -r) — ^y;”(100 -c) — 
/(lOO— c)“ .c for cases where the .solvent is adsorbed directly by the 
aldsorbent; (3) c(l-h.s(I0U— c)!^)] for cases in 

which the. solvent of the ad-sorhed solution is brought into the 
surface lay’cr by the solvation of the dissolved substance; (4) 
dV/mfCy— c)^A-cT100— c(l f s(l00— /(lOO — c)" . c for cases in 
which the ad.sorption of the solvent takes place by both mothocis 
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provided for in equations 2 and 3. In those equations N is the 
ffciglit of solution in ^ains at the commencement, m the weight 
of adsorbent, the initial percentage composition of the solution, 
e, the equilibrium percentage concentration of the solution, k, I, 
at, ft are constants. A graphic method for evaluation of the 
constants is described. The second equation has been tested by 
nieaiis of the measurements of Schmidt-Waltcr for the ad.sorption 
of acetic acid and water by charcoal (A., 1914, ii, ,142) and Gustaf- 
son’.s measurements of the adsorption of phenol and alcohol by 
charcoal (A., 1913, ii, 824) and a remarkably good agreement 
between the calculated and experimental values found. 

J. F. S. 

Relationship of Dolezalek’s Theory of Solutions to that of 
Planck. 11. Cassel (Z. physikal. C'/iem., 1922, 101 , 2,'}5 — 237). — ■ 
In earlier papers, Wagner (A., 1920, ii, .596) ha.s shown that 
Dolezalek’s theory of solutions is a special ca.se of Planck’s theory 
of concentrated liquid mixtures, svhich is of no .special importance. 
The present author shows mathematically that Wagner’s con- 
clusions are based on an error. J. p. ,>5, 

Soluhility. I’V. Principle of the Specific Interaction of 
Ions. J. N. Br6nsted (J. Amer. Chein. ffoc., 1922, 44 , 877 — 
898; cf. A., 1920, ii, 336; this vol., ii, 199). — it is .shown that the 
activity coefficient of an ion may he determined by two factors, 
one of which is due to the salting-out effect of the salt solution 
serving as solvent and the other to electrical interaction between 
thi.s ion and the ions of the .solvent. Ions are. nniforrnly influenced 
by ions of their own sign ; their activity coefficients depend, there- 
fore, only on the action of ions of the opposite sign and the salting- 
cut effect of the solvent. The salting-out effect of a salt solution 
call be represented a.s a product of the .salliiig-out effect.s of the 
separate ion.s. A number of relation.slu)j.s are derived for the 
solubility of salts at constant concentration of solvent solution 
and methods for determining the ratio.s of salting-out coefficients, 
coefficients of interaction, and activity ooetiicients. Thermo- 
dynamic relationships between activity eoefticients and osmotic 
coefficients in solutioiw of comslant total conoentration and a 
relationship between solubility and freezing point are derived. 
The above theoretical conolu.sions and relationships are experi- 
mentally verified by solubility* dotcriniiiations in soiution.s of highly 
complex .salts. A method of deteriuining liipiiil junction potentials, 
on the hasi.s of the pre.sent considerations, is put forward. In the 
caseO-l-l/KNOgfO-l .VNaXO,, asmall concentration of silver nitrate 
13 added and the E.M.F. of the cell .Ag|KXO,(0'l.l/)AgXO,(0-001J/) ! 
AghOjIO-OOld/lXaXOjlO-l J/)|.\g measured. The K..U.F. is given 

^ HXOj.) p-rf, where arj is the junction 

potential and / is the activity eoeflicient of the Ag in the solution 
named Also irj = liT log, rjx., K)-r~j where .qxa'K) is the ratio of 

ic .salting-oiit coefficieiit.s of the sodiuiii and potassium ions, 
this ratio can bo determined from soluhility mea.sureiuents and 
consequently jr,, may be calculated. J. p. S. 
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Hydration of Electrolytes. S. Aschkenasi (Z. EUUroche.n., 
1922, 28 , 106 — 110). — A theoretical paper in. which the deviations 
of osmotic quantities of moderately and very dilute solutions have 
been collected together with the inflexion points of the eicperi. 
mental series. The Bom-fajan.s’s polarisation-hydration hyjio. 
thesis is discussed, and it is shown that the forces assumed in this 
hypothesis would produce a greater effect on the vapour pressure 
than is observed experimentally. In Fajans’s method of calculating 
the heat of hydration, the influence of the dielectric constant on the 
work of dissociation is not taken into account. The author presents 
a chemical mechanism for hydration in salt solutions on the assmnp. 
tion that the associated liquid molecules of water are modified in 
the process. On the basis of this view, the author attempts to 
overcome the objections which liavc been offered to a step-wigg 
hydration. J- 


Calculation of the Osmotic and Activity Functions in 
Solutions of Uni-univalent Salts. J. N. Bnd^STEO (J. Ama. 
Chem. Soc., 1922, 44, 938— 048).— .4 theoretical paper in which 
from the point of view that the individualities of salt solutions 
have an origin similar to that of the individual salting out 1‘lfect 
in the case of non-elcci rolytes, equations are deduced to govern 
the osmotic and activity functions of uni-univalent salts in pure 
and mixed solutions. These c<iuations have been tested by meang 
of the most accurate experimental results, which include measure- 
ments of cleprc-ssion of the freezing point, .solubility, and electro- 
motive force. Ratios of activity coefficients have been calculated 
on the basis of these equations in conjunction with the principle 
of the spceifio interaction of ions. J- !'■ 


The Mutual Solubility of Liquids at High Pressures. jE.ts 
TimmermaXS (.Irrfr. Xeerland, 1922, [iii], 6, 147 — 151).— This wort 
comrrlctes the previous researches of Kohnstainin and linirncniifins 
(.■V., 1913, ii, 481). The apparatus cnqrloyed i.s dc.scribed in the 
previous coram uiiication. , , . , r 

.System water— sec. -butyl alcohol. The curve obtained for 

this system under high pressiiri's is analogous to that of metlnl 
ethyl ketone. With increasing pres-surc, the lower erithal solution 
temperature (normally below the freezing point, — S'l.u ) is raised 
and the higher critical tciiqx'rature, 1 1 3-8\ is lowered. L nder 1 
pre.ssure of '830 kilos, they meet at about 0.j^ so that at these liivh 
pres-sures the liipuids arc miscible in all proportions, the values ol 
dtjdp for lioth critical valiic.s are given, A.s demanded by theory, 
dlldp for the freezing point of water was found to be less than lor 
alcoholic solutions. The alcohol emjiloyed liad a boiling point 


99-50''-l:001. .f.:=0-822G3±0 00002. 

;9 __Systcra water- isobiityric aeid (b. [i. l.)4'3.> , t. p. j 

rf,=0’96'819). The threc-pha.se .system crystallises at -oh 
ordinary pre.ssurcs. The critical .solution temperature ‘“croa. » 
more rapidlv than the temperature of erystallisation as the 
is increased .so tliat the three-phase region soon 
curve of solidification. By extrapolation, tins was found to o 
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at -8-2“ under a pressure of 625 kilos, dtjdp was found to have 
a fairly constant value of 0’054. 

C . — System water-phenol, df/dp wa.s found to he very small, 
but increases with the pressure 0-()036 to 0-(X>55. 

71.— System cycfohcxane-methyl alcohol, dtjdp has a fairly large 
value, but decreases with increasing pressure 0-0314 to 0 0191. 

W. i’. 

A New Method of using X-Rays in Crystal Analysis. 

George L. Clark and William Duane (Proc. Nat. Aaid. Sci., 
1922, 8, 90 — 96), — Certain alterations in the procedure of X-ray 
analysis is described. X-Rays belonging to the continuous 
spectrum are usihI instcarl of the linrs .spectrum u.sually 
employed, for this purpose, the ordinary X-ray tube with 
a tung.slen target is very convenient. The method has the 
advantage of flexibility, for .short pcnctraling X-ray.s may be 
utilised, and with these it i.s p<,)s.siblc to investigate crystals of 
high absorbing power. The method i.s suitable for lioth powders 
and large oiystals. The valu(‘s obtained for the distances between 
the planes of atoms ai-e independent of Die, constants of any other 
crystal. The new methods of nieasurcnicrit are applied to tlie 
crystal structure of potas.siuni iodide. One of the “ peaks ” 
obtained corresponds with the characteristic line spectrum of iodine. 

W. E. G. 

Isomorphism and Ionic Structure. IIa.ns Georg Gri.mm 
(U. ElehirachcM.t 1922, 28, 75 — 81). — theoretical paper in which 
author discusses the connexion between ionic .structure and iso- 
morpliLsm. It i.s shown that ions built on the argon type differ 
considerably in size from those built on the neon type, whilst 
tliosc of the krypton typo are only little larger than those of the 
argon structure, and those built on the xenon ty'pc differ from 
those of the kry'pton typt; by intermediate amounts. Thus the 
c.\pre.ssion r, — rv,.>r.( — rio>rK, — r, represents the differences 
of the ionic radii. Tlie characteristic gradation, of the lattice 
distances of similarly constructed compounds, in which tlie variable 
iona have the .«amc number of exterior electrons, i.s conditioned bv 
the graclatioii of the atomic radii. Thi.s is .shown liy the fact that 
the lattice distances of liinary compounds i.s approximately given 
by the linear equation Ipf-, in which a and J: arc tlie radii 

ot the anion and kation respectively and x and (i numerical con- 
stants. The relationship between isomorjiliism and ionic structure 
IS shown by means of a table. It is sliown that miscibility between 
ions with the neon and heliiini structure is unknown, altliough 
aluminium liydroxide and boric acid sliow a .sliglit tendcncyL In 
the case of ion.s of tlie neon and argon stnietme, no crystallo- 
Chemical relationsliip cxi.sts between O'' and S’, but Xa’ 

ana K exhibit miscibility in (he emse of large moleeulis and at 
that is, under eomlitions wJiere (lie intiuence 
le aiitcrencc in the radii is overcome. Complete miscibility is 
ou!n eiween tlie ions of (lie argon and krypton type on account 
le small difference between the atomic radii. Ions of the 
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krypton and xonon configuration also show close crystallo-cheniical 
relationships, but the somewhat difference between the 

radii is expressed in tlic limited miscibility of potassium bromicte 
and iodide. The ions of the argon and xenon structure.? form the 
end members of the well-known isomorphous scries, but here aho 
the difference in the ionic radii is shown in the existence of a largo 
gap in the mixture series of potassium chloride and iodide. In 
general, the isomorphic relationshijrs are determined by the ehar- 
aeteristio gradation of the ionic radii in the ease of similarly 
constituted ions. S. 

Fundamental Principles of Colloidal Chemistry. 1, 
Electrical Charge of the Particles and New Conceptions of 
Micellte. Richabd Zsig.monoy (Z. physikal. CAem., 1922, 101, 

292 322; cf. this voh, ii, 129). — .X theoretical paper in which it 

is shown that the conception oxpre.sscd by the term micella has 
been entirely adopted in the various branches of colloidal chemistry. 
After consideiing a number of widely dithuing colloidal systems it 
is shown that the term micella has been applied to a series of different 
.structures, uhich the author procced.s to characterise more exactly. 
Whilst the micelhr of Xiigcli are crystalline individual particles, 
the term is emirloyed bv others for particles of very different con- 
stitution. It is pointed' out that in mo-st modern colloidal research 
the electrical chargr’ has become the important factor, whilst the 
study of the particle.? themselves has been neglected. It is knoMii 


molecules 'iirid ions of Uttk* stability coml)inc(l with coudf^iisation 
nuclei (soap solutions). Both the primary particles and llu! 
secondary particles, depending on tlio electric charge can exhibit 
a considerable stability, and then they behave, as multivalent ions 
of substances of very largo niole<‘uIar weight. J. F. S. 

Energy Principle of th.e Coagulation of Colloids, particularly 
of the Thermo -kinetic Mechanism. Robert Fricke {Z. 
physikal. Chem., ll>22, 101, ISo -1112).— A theoretical paper m 
which tlie heat change of some ideal coagulation processes of 
hydrosols and ga.s-dispersoids lias b(‘<‘n calculated on the ba.sis cf the 
thermo-kinetic shadow theory (A., 11)20, li, 740; 1921, ii, 387). ihe 
small heat changes obtained were compared with those txalculatojl 
from the osmotic work and the work of lattice separation. - 
values are found to be of small dimensions. A short discussion ol 
the different interdependent heat effects accompanying coagulation 
is entered on, and it i.s .sliown that the electrostatic discharge 
mu.st furnish a large poidion of the heat of coagulation. e 
coagulation of discharged colloids in the case of hydro.sols is mainly 
brought about by interraoleeiilar forces (lattice forces) in the seia 
applied by Zsigmondy, and to a les.scr degree by theruiokineti 
shadow action. In the ease of gas-disix-rso systems the latt 
cause assumes an importance which may not lie neglected m 
eidering the actual precipitation. 
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Physicochemical Investigation of Colloidal Sulphur. G. 

Kossi {KoUoid 1922, 30, 228 — 230). — In a i:)revioii.s com- 
munication (A., 1912, ii, 1037) it was .shown tliat the electrical 
conductivity of a solution of colloidal sulphur containing .sulphuric 
acid and sodium sulphate is lower than that of a similar solution 
containing no colloidal sulphur. It i.s now shown that the freezing 
point of a solution of the same kind as the above is lower after the 
colloidal sulphur has been removed than when the colloid is present. 
Further, if a colloidal sulphur solution containing sulphuric acid 
and sodium sulphate is dialysed to remove the electrolytes and 
the same amount of electrolytes added to the dialysed solution, then 
the electrical conductivity h.a-s the .same higher value of the solution 
from which the colloid has beem removed. It is thus shown that 
the action of the colloidal sulphur extends to .sulphuric acid and 
sodium sulphate even when these are pre.sent in quantities larger 
tli.in tliose required to stabilise the .sol, provided that the excess 
of these substances was present when the colloid was formed. 
Further quantities of those substances added after the formation 
of the colloid are not affected by the colloid. It is therefore assumed 
that crystalloids, in the form of sulphuric acid and sodium sulphate, 
undergo a change in their physical nature in the presence of colloids, 
which is shown by a reduction in the electrical conductivity and 
the osomotio pressure. j, p. g. 

Cell for the Observation of Colloidal Solutions for Use 
with Substage Ultra-Condensers. Fred Faikbrother {J. 
Amer. Chem. Hoc., 1922, 44, 1071 -1072).— .A cell is described for 
use in quantitative work on colloid.s witli .siib.stage ultra-con- 
densers. The apparatus eliminates the necessity of readjusting tlie 
optic.!! arrangement every time a fresh imrtion of the colloidiil 
solution has to Ire examined, as is the case with 15urton',s midliod 
of u.sing a liemacytometer slide (" Phy.sieal Properties of Colloidal 
Solutions," 1921, p. 124). The apparatus consists luincipallv of 
a circular brass block wliieh lia.s a circular hole in the centre’and 
is bored at two diametrically ojrpo.site points to receive two copper 
tubes 2 nim. diameter. The Imles arc made so that they pas.s from 
the edge of the brass ring to the base. The bottom of the block, 
which i.s ground perfectly flat, i.s carefully oemented to a cover- 
glas.s and two holes are bored tlirough the latter to meet the two 
holes in the base. The arrangement ha.s the advantage of a 
K'inforced cover-glass, and as both surfaees of cover-glass and 
slide are flat it is not necessary to cement the two together. The 
apparatus is held in position on the sli<le while being fixed in 
position by pla.stieinc. To the eopjxi'r tubes are fixed a deliverv 
runnel and clip and an exit tube. . 1 , p, ,s. 

T Colloids. XII. Gelatin as a Protective Colloid. 

Colloidal Silver. A. Gi tbiek, J. Hi rei:, and A. Zw’f.igle 
ifo!o‘d j., 1922, 30, 300-313; ef. A.. 1*121, ii, 312).-The elfeet 
0 ciiloroforni, toluene, acetone -c^hlorofonn, and ethyl acetate in 
small quantities on solutions of gelatin lias iK-en investigated .and 

IS shown that all four .substances act as excellent pre,scrvatives 
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for gelatin solutions. In the case of chloroform (10 c.c. per litre of 
solution), the solutions arc stable, and only after weeks does a 
small quantity of a white precipitate separate; with toluene, a 
slight turbidity appears in a 5% gelatin solution after two weeks, 
but with more dilute solutions no turbidity is observed. The 
addition of 1 % acetonc-ehloroform increases the stability of gelatin 
solutions, whilst with 0-5% of ethyl acetate a turbidity appears in 
two days ; this turbidity speedily redissolves and the solution then 
remains unchanged for forty-two days. The efficiency^ of gelatin 
as a protective colloid for colloidal silver has been investigated, and 
it is shown that colloidal silver obtained by reduction with hydrazine 
may be protected with a small concentration of gelatin and the 
stability increased, but an excess of gelatin exerts a disturbing 
influence on the stability. The most stable and at the same time 
the most concentrated silver sol is prepared by reducing 10 parts 
of 0-l.Y-silvcr nitrate in 30 parts of 0'42‘;''„ gelatin with hydrazine 
and immediately dialysing for .six hours. This sol is reddieh- 
browm by transmitted light an<l olive by reflected light; after 
dialysing for ten days a preparation was obtained which contained 
40-4o% of silver and was stable for three-quarters of a year. When 
the colloidal silver was iiroduccd by means of sodium hyposulphite, 
sols were obtained which were much less .stable than those reduced 
by hydrazine. The effect of electrolytes on protected silver sols 
was investigated and it i.s shown that chlorides (hydrogen, .sodium, 
magnesium, and barium) effect a rapid precipitation of the colloid; 
iV-sulphuric acid produces a prer/ipitation which i.s not coinplotc 
in five days, sodium thiosulphate, brings about a slow sedimentation, 
whilst sodium Itydroxide and sodium carbonate in A'-solution.s are 
without coagniating action. >!• F- S- 


Dependence of the Base Equilibrium in Permutite on the 
Concentration of the Surrounding Solution. A, GtJxTHEK- 
Schulze (Z. Ekllrochem., 1922, 28, 8.)— 89).— The author has 
investigated the equilibrium in solutions of two salts of varying 
concentrations when sh.aken with jiru'mutite containing the same 
kations as tlic solution, wifli tlic olrjecl of ascertaining the con- 
centration of the .solution wliieli i.s in cquilibriuni with the per- 
mutite. The experiments were carried out at 22^ with o0% silver 
and 50% ammonium, 33-33";, copper and 06 07% aramoniuin, and 
4% lanthanum and 96% ammonium permutitea, and the .solutions 
contained the respective .salts as nitrates. The results 
a certain measuiv the demands of the law of mass action are fulnlle , 
but until the ionic concentration can be definitely determinea it 
cannot be proved that tlie equilibrium is always set up in keeping 
with this law. J. 

The System i.soButyl Alcohol-Water. A. Micuels [Arcli. 
Neerland, 1922, [iii], 6, 127—14(1). -Tlic isobutyl alcohol was specian; 
purified, li. p. = 107 '47°, d, :--0-8197. The higlicr critica solution 
temperature found to l»e 132*8^ and the pressure 33w .) c - 

of mercuryj the crilical concentration being 37% alcohol. rj® 
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lisation of the mixture prevented the realisation of the lower critical 
temperature, dtjdp for the critical temperature was found to he 
less than O'Ol. The solubility of the alcohol in water was found to 
liave a minimum value at .'58° with a composition corre.spoiiding 
ivifh 7% alcohol. The influence of irapuritie.s on the temperature 
of separation into two layers was very marked ; 1% of ethyl alcohol 
lowered it by 30°, other impuritie.s raised the temperature. Measure- 
ments were also carried out of the vapour pressure of the system ; 
these are given in tables for l—x and p—x; the latter .shows a 
maximum but the composition corresponding with it could not be 
definitely fixed; it lies in the three-pha.se region. Further experi- 
ments are being carried out. W. T. 

Influence of the Time Factor on the Interpenetration of 
Solids by Chemical Reaction. H. Weiss and P. Henry 
[Compt. rend., 1922, 174, 1421 — 142.3; cf. this vol., ii, 207), — The 
time necessary for a given increase in the zone of interpenetration 
may be divided into two parts, namely, that required for the 
chemical reaction once the molecules of the two metals, in this 
case silver and antimony or copper and antimony, are in contact, 
.and the time necessary for the molecules to traverse the layer 
already formed. The experiments tend to show that the duration 
of the chemical reaclion is negligibh! a.s compared with the time 
required for the molecules to tiaversc the layer formed. The 
experimental points at ea(di tomper.aturo fall on two distinct curves 
which are closely connected with the intensity of the blows of the 
hammer used to establish contact between th.c two metals. 

W. G. 

The Rate of Evolution of Carbon Dioxide from Solution 
ia Presence of Colloids. Ai.ex.vxdeu 1'TnI)I.,\y and Owen 
Rhys Howell (T., 1921, 121, 1040— 10.32). 

The Influence of Solvents on the Velocity of Formation of 
Quaternary Ammonium Salts. James Alexander Hawkins 
(T., 1922, 121, 1170— 117C). 

The Velocity of Absorption of Carbon Dioxide by Alkaline 
Solutions. Paul Kiou {Compt. rend., 1922, 174, 1403 — 1406). — ■ 
A’clocity curves have been plotted for the absorpatioii of carbon 
dioxide by .solutions of potassium oarbonato under different con- 
ditions of concentration and temperature aiwl with nr withmit the 
presence of potassium hydrogen carbonate or pota.ssiiim chloride. 
Mith potassium carbonate alone the velocity of absorption at first 
increases with the eoncentmtion very rapidly to a maximum and 
then slowly diminishes. TIu' pre.sence of jwtassiuin liydrogcn 
carbonate cau.scs ,a very marked diminution in the velocity of 
absorption, but the effect of potas.sium chloride is less marked. 
In every ease, rise in tem]>eratm\' is aeetuni.ianied by an Inercasc 
m the velocity of absorjdioii. Other factors being eipial, the 
'doeity of absorption is practically pi'ojmrtional to tlie eoneon- 
tration of the carbon dioxide in the air mixture. W. G. 
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AccelBratioR of ttie Solubility of Metals in Acids hy 
Reducible Compounds. H. J. Prins (Proc. K. Akad. Wetemd 
Amsterdam, 1922, 23, 1449— 1454).— The velocity of solution ot a 
metal in an acid is enhanced by the presence of a reducible substance 
(cf. A., 1918, ii, 13). Nitrobenzene and benzaldehyde accelerate 
the rate of solution of iron, zinc, lead, tin, copper, nickel, aluminium, 
and silver in a large number of acids. In the presence of nitro. 
benzene, the rate of solution is increased up to 1000 times. The 
inerea.se in the attack on the metal is accompanied frequently by 
an increased p.volution of hydrogen. Benzaldehyde is selective in 
its action. Benzophenone retards the rate of solution of the metal 
and the rate of generation of hydrogen from zinc and an acid. 
Co-action has been realised in a sy.stem of four components— i 
metal, a salt of hydrochloric acid, a feeble acid (acetic acid), and 
nitrobciuiene. G. 

Landolt's Reaction. Astos Skbabal (Z. MeHrochem, 
1922, 28, 224— 244).— The Landolt reaction ■n-hi)’!! place in 

solutions of sulphurous acid and excess of iodic acid has been 
investigated. This reaction takes place according to the equatinns 
(1) ia'+3S03"=l'+3S0,,", (2) lOa'-i 0H--|-5I'=3l2+3Hj0, 

(3) 3r.3-f3S03"+3H.,0--6r+(>H’+3S04. Of the three partial 
reactions, 1 and 2 take place slowly with respect to 3 and determine 
the time of tiie reaction. Because the rapid reaction 3 follows the 
slow reaction 2 the sum of the equations of these reactions give 
equation 1 and consequently until (he change of colour occurs 
equation 1 represents the total reaction. If reaetjon 2 is made 
more rapid than 1 by adding iodide to the mixture, then the whole 
of the sulphite will be oxidi.sod according to 2 and 3 and reaction i 
alone will determine the time of the reaction. According to the 
measurements of Du.shmnn (A., 1921, ii, 315), the expression 
-rffI03’],W(-=A'3(I03'][l'.|-lH']2 represents this rcactioii. At the 
point of change, the whole of the sulphite has bcoji oxidisen, and 
therefore the initial concentration of this substance is a measure 
of the time required by reaction 2 to occur. If all the variable 
concentrations are chosen large with respect to the sulphite 
concentration, then reaction 2 takes place with coustant 
velocity and the time of the reaction must be proportional to 
] . [['f . This simple ixdationship has been expen- 

mentally verified. In this form, the Landolt reaction is particularly 
suited as a lecture experiment for demonstration of reaction velocity, 
The time law -4IO3 J/df- A.riO.-.'] ■ l«03"] . [H'j is deduced for 
both reactions 1 and 2 iiuiividually. The constants A; ana A, 
have been evaluated and tested over a wide range of coneentraton 
and .shown to be in keeping with l)u.shman’.s experimental results 
{loc. cit.). In C(mncxion with the foregoing experimental investi- 
gation, chemical kinetics am discii.ssod generally. It is shown tliat 
chemical reaction.s only follow a ilelinite time law over a hnu'™ 
range of eoncentration.s and velocilies. Tlicy are siibjec 0 
change of time law, .so the const. ant A'j of the iodato-iodide rcac 
becomes markedly smaller with increasing velocity, as is shown J 
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the present experiments and those of Dushman. The temperature 
(lUotientSj Qjq— holds only for a definite total reaction, 
jfi the case of the total reactions, I03'+6H‘+S1'=3I 'j_ 
SHjO and I03' + 6hIS04-j-8r=3l3'+CS04"+3H20. the value Q,^ 
is i -3 for the fii'st and 0-85 for the second. These two temperature 
quotients are connected through the time law of the total reaction 
nith the heat change of reaction H‘+S04" = HS04'. Both total 
reactions have their own heat changes, and the relationship between 
this and Qiq I'ulcs the adiabatic course of the reaction. J. p. ,S. 

Kinetics of Reactions in which Halogen Atoms pass from 
the Inner Sphere of Activity to the Outer. H. Freundlicu 
and B. Bartkls (Z. physikal. C'hem., 1922, 101, 177— 184).— The 
velocity of reaction of the following reactions has been determined 
quantitatively in some cases and semi-quantitatively in others at 
0= and 25°. (1) [Cr(NH3)3Br]"+H20.^[Cr(NH3)3H20]-+Br' ; 

(2) [0r(NH3)qir l-H20=[Cr(NH3)3H20]-+T; 

(3) CH2Br'[CH2]3‘CH2-NH2=CH2<C^jj2^^||2^NH2‘4-Br' ; and 
•(4) 

reity has been compared with the reaction.s previou.sly studied 
(.4., 1914, ii, 448). The whole of the reactions are shown to con- 
form with an equation of the first order. The velocity constants 
are dependent on the nature of the halogen and also on the nuclear 
atom ; they increase very .strongly, up to 100 times, in the order 
Cl<Br<I, and in the chlorine scries they increase 50 times in the 
order Co<Cr<C. As far as the temperature coefficients were 
determined, they were found to be largo; the con.stant A of the 
-Irrhciiius equation was about 10,000. This corresponds with the 
rule propounded by Halban, that apparent a.s well as true uni- 
molecular reactions arc characterised by their marUed dependence 
on temperature. j p 

Course of Simultaneous Reactions. Runoi.K Wegscueider 
(7j. Ekktrochem., 1922, 28, 99—100). -In connexion with the 
statement of Martin and Fuchs {iOiil., 1921, 27, 15.5) that in the 
chlorination of nretlianc the concentration of methane and its 
chlorinated product are dependent on the concentration of one of 
these .substances and quite independent of the time and the chlorine 
concentration, it is .shown that this i.s not a special case, but is 
generally true for simultaneous reactions, wliich with regard to 
cue of the reacting substances, //, are of the .same order («''■). 
tJ the reactioi^cquation for two sucli actions arc : .l,-j-«//— R 
mid j^+nH -- where A and R arc complex molecules which 
no not contain B, the equilibrium constants are A', =15,1 T l,ir//l'‘~ 
i l-j and A2=[B2]/[-42|[/i]-=I.^/B.. On subtracting the k'cond 
equation from the hrst, the equation = -b. + Bi is obtained 

pown represent a jxissible equation of reaction. If tlie 
eqiiililinum constant of thi.s is K, then A'-= A',/A'., = i!-j . I-'./f-,. b' ^ 

constant relationship between tho equilibrium 

taiits of the two reactions in the direction left to right and 
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n-io in tlie opposite direction. This shows that the concentrations 
of all molecular types of A and B at equilibrium are determined by 
equations which do not contain the absolute values of the velocities. 


Mode of Action of Platinum in Oxygen-Hyi^ogen Catalysis 
and the Application of Titanium Sulphuric Acid for tie 
Control of the Course of the Change. K. A. Hofmasn (Be, 
1922, 55, [ii], 126.5—1274 ; cf. A., 1920, ii, 240 ; this vol., ii, 276).- 
Sensible quantities of hydrogen peroxide are only produced in the 
surrounding add during the catalysis of dissolved molecular oxygen 
and activated hydrogen at platinum surface.s when the reducing 
power of the liydrogen-platinuin electrode is abnormally reduced, 
when the liquid surrounding the pole contains large amounts of 
dissolved oxygen, and when the pole is as free as possible from 
oxides of platinum. It is highly probable that hydrogen- 
oxygen catalysis proceeds normally in two stages (1) O24'_H=H20j 
and (2) H„0,,+2H=2H20. The velocity of the second action at 
an active platinum surface is, however, so great that hydrogen 
peroxide docs not escape into the surrounding liquid. A specific 
reducinv action towards a third substance of hydrogen peroxide 
which is liberated at the best only in minute traces is not to bo 
expected in any circumstances. Furtlicr, tho reduction potential 
of hydi'Ogeii peroxide is much less than the potential of hydrogen 
activated at a platinum surface. , , „ , , 

In preparative or other work in which reductions are to bo eifected 
with activated hydrogen, the author recommends the use of the 
acid titanium sulphate solution for indicating the conditions favour, 
able to maximum reduction or for controlling the course oi the 
change, since the activity of the system is readily shown by the 
formation of the characteristic violet-brown solutions of tervalsiit 
titanium sulphate. In addition, it is to bo expected that the 
reduced titanium wiU both accelerate and regulate the reduemg 
action since reduced titanium solutions have been sucTOSdiillv 
utilised on many previous occasions as reducing agents. 11. W. 


A Graphical Study of tho Stability Relations of Atom 
Nuclei. WiLLLXM D. H.vukins and S. L. 

Rev., 1922, 19, 1.3.5 — 156; cf. A., 1921, n, 44o, o82, 690). « 
follo’wing properties are considered graphically : P, the nuraw 
of positive electrons in the nucleus, which is taken to be numerica 
equal to the atomic weight; J/, the net positive charge, wliicbi) 
equal to the atomic number; A, the number of negative dec 
which is equal to {P—V) ; [(-V/f>)-0.5], the excess of the r -v 
negativeness A'/P over the minimum O-o; n the isotopic ni 
which is equal to (P-2M) and also to (A-.V)-., //Ms neve 
case of hydrogen and of the helium isotope 3, A /J_ \ 
less than 0-5, and M/P is never gi-eater than O-o. ior Mo ,o 
atoms compo.sing the earth's cru.st, both these ratios ^ 

n^O. As the atomic number increases, the relative ■ , 

necessary to stability increases above O-'i; that is, “ “'P 
are added, extra cementing electrons are required to ov 
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the increasing mutual repulsion of the positive units of the nucleus. 
An a-ray transformation docs not change n, but increases NjP, 
whilst a P-ray change decreases ti by two units and also decreases 
SjP] thus in each group of isotopes, those with larger values of 
,V/P exhibit greater fi-ray and less a-ray instability. Stability 
considerations require that the number of isotopes is on the whole 
smaller for the lighter atoms. Further, the number of isotopes 
is larger for even than for odd numbered elements, especially 
where M is greater than 29. For most atoms, M, n, and jP are 
either all even or all odd, but N is usually even. The curve for 
the frequency of. occurrence of atoms as a function of n shows 
periodic maxima four units apart, whilst as a function of M or N 
the periodic maxima are two units apart. It thus becomes possible 
to predict the existence of the more abundant isotope.s of elements 
of which the mean atomic weights are accurately known. 

A. A. E. 


Spectra of A-Rays and the Theory of Atomic Structure. 

D. Coster (Phil. Mag., 1922, [vi], 43, 1070— 1107).— The X-ray 
spectra of the heavier elements are arranged in a scheme which 
involves the oxistenco of one X-level, three /.-levels, five Jl/-levels, 
and seven A’-lcvcls in the electronic .structure of the atom. These 
levels arc associated with the prc.sence of various sub-groups err 
shells of electrons in the atom. The rules governing the trans- 
ference of electrons between the various levels are discussed, and 
further experimental work is adduced in support of these con- 
clusions. New measurements are made of the /-series of X-ray 
spectra of the elements from rubidium to barium. Fourteen lines 
are recorded and the wave-lengths offer strong arguments in support 
of Bohr's theory (this vol., ii, .303). Diagrams, based on these 
lines, are given of the various transitions which have been found 
to occur between any two levels. Niton, xenon, and krypton 
arc chosen as typical elements, 'the line.s which disappear with 
decreasing atomic number fall out at the places in the periodic 
tabic predicted by Bohr. Certain faint liiieis in the i-.scries wliich 
are connected with tlie J/-levcl.s cannot bo classified. These and 
other single lines suggest the c.xistcnee of new levol.s a.ssoeiatcd 
mth only one line. They are attributed, in part, to a more com- 
piiciitcd excitation of the otoui, duo to the removal of two electrons 
at the same time. F fl 


Structure of Atoms and Molecules in the Light of the 

Was.vstjekna (Z. plii/sihil. Cfiem., 
ti l’ll -17 ). — A theoretical paper in wliicli it is .shown 

mat the atomic volume is the volume of a sjihere constructed 
middle point of the nucleus of an atom and on the surface 
"■iiicli the out.sidc electron .system is situated. At a collision 
In ttl“ tlie minimum distance between the nuclei is equal 

liotli 1 '’'*“ 'hillside eleetroiis of 

tioiT 1 “ ‘''^'^Irolyto molecule can exist in two modiiica- 

chiroAri consists of uiieliargcd and the otlier of 

6 atoms or atomic groups. When a molecule is present in 
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the latter form, it may split into ions if it is prc.sent in a medium 
of sufficiently high dielectric constant. An equilibrium exists 
between the two modifications, which lies strongly on the one 
side for weak electrolytes and strongly on the other side for strong 
electrolytes. Amphoteric electrolytes may exist in three mods 
fications. Typical strong electrolytes consist almost entirely ol 
polarised molecules. The above makes po.ssible the calculation 
of the true ionic refractions, and thereby the Kossel hypothesis 
of the structure of the atom can be confirmed in some of its 
important points. From the results of the above-named calculations 
it follows that the outside sheath of the atoms of the alkali metals 
contains only a single electron, which in salt formation passes 
over to the acid radicle. In the case of the alkaline-earth metals, 
the outside sheath has two electrons, which in the .same way pass 
over to the acid radicle. The next sheath of electrons of both 
the alkali and alkaline-earth atoms is identical with the outside 
system of the elements in the preceding horizontal row', which 
in consequence of the increased attractive force was nearer the 
centre of the nucleus. The structure of the ions undergoes no 
great change during the formation of polarised molecules, and the 
electron orbit of flie ions can in most respects be regarded as 
unchanged. The above can bo extended, in all probability, to 
non-polarised molecules and electro-neutral atoms, except in cases 
where double and treble linkings or rings in the sense adopted by 
Baeyer arc present. J- S. 

Separation of Isotopes by Thermal and Pressure Difiusion. 
Robert S. Mullieen (J. Amer. diem. Soc., 1922, 44, 1033 -10.11).— 
The theory of the separation of isotoiws hy thermal diffusion and 
by centrifuging i.s discussed. Equations are developed giving the 
difference in atomic weight obtainable in any operation, similar 
to the equations for diffusion and evaporation processes obtained 
in a previou-s paper (this voh, ii, 295). For thermal diffusion, the 
difference in atomic weight between portions of an isotopic gas at 
temperatures Tj and respectively is A,.l/--/fxR log, 
approximately', the atomic weight being greater at the colder 
end ; B is the ordinary separation coefficient, jjreviously defined, 
and K is an approximate constant for each element, having a 
value which is probably about 0-25 and depending on the behaviour 
of the molecule during impact.s. 'The term KB may be nanicd 
the thermal separation coefficient. The method of thermal cliffusion 
is shown to be much less effective as a means of separating i-sotopes 
than ordinary diffusion or evaporation. A .somewhat more adran* 
tageous modification of the method is described under the name 
evaporative thermal diffusion. For the centrifuging of a gas the 
difference in atomic w'cight between the central and periphera 
regions is =P(v^-Vo-), where P, the centrifugal separation 
coefficient, is a characteristic constant for each element and » 
and r„ are the velocities at the peripheral and central regions ol 
the material under treatment. The values of P for several 
have been calculated and the following arc recorded for 2U • 
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lithium, 116x10-12; boron, 1-85x1(^12; neon, 7-38x10-12; 
magnesium, 8-97x10-12; chlorine, 14-5x10-12; nickel, 18-4x10-12- 

line, 53x10-12; bromine, 20-4 x 10^12, and mercury, 47 x 1012. For 
ordinary air, the coefficient would be 62x10-12. The value of P 
is unaffected by the state of combination of the element, even if 
tlie compound contains other isotopic elements. Thus the separ- 
ation is equally great for all compounds of a given element. This 
is in contrast to the situation with all the other diffusion methods, 
for which the degree of separation of a given element in one oper- 
ation is inversely proportional to the molecular weight of the 
compound. Further, the value of P for any element is independent 
of the atomic weight; whilst the ordinary separation coefficient B 
is inversely proportional to the latter. Hence, the theory is on 
this basis relatively increasingly more favourable to the centrifugal 
method as the atomic weight increases. P={M^—M^'^XiX^I2RT 
for a mixture of two isotopes and for a mixture of several isotopes 
it has the value P, unlike B, is inversely 

proportional to T, but depends on the atomic or molecular weight 
intervals (ifa— ifj) and the molecular fractions, x, in the same 
way as B. Although for the heavy elements the theory predicts, 
for a peripheral velocity of 10® cm. /.see., a separation many times 
that obtaiiiahlo in a single diffusion or evaporation, it is shown that 
compression and conden-sation of the gas or vapour into the peri- 
))heral region make such large separations impracticable if carried 
out ill the ordinary way. The ]>rcssurc ratio between the tw'o 
regions is given by tog, j-IRT . P, and so increases with 

atomic and molecular weight. A special method, named evapor- 
ative centrifuging, is propo.scd whereby gas condensed in the 
periphery of the centrifuge at high speed would be allowed to 
evaporate very slowly, the light fraction being drawn off very 
gradually at lower prcs.sure from the centre of the apparatus. 
The process would be in effect precisely analogous to an evaporation 
in which the separation coefficient was increased from B to Fi-2. 
This method, applicable at the ordinary temperature to hydrogen 
chloride, bromide, sclcnide, tellui-Hie, and silicide, might be expected, 
with peripheral velocities up to lu-*, to yield a separation ten or 
fifteen times as great in a single operation as would ordinary 
diniision or evaporation. The method may ho the most rapid 
method of separating the isotopes of some of the elements of 
medium atomic weight, but for the lighter or heavier elements 
the method is less promising. The theory of the separation of 
isotopes by centrifuging liquids is discussed, and it is shown that 
the degree of separation for a given apparatus is identical for 
■quids, gase.s, and intermediate states of matter. An attempt lias 
cen made to test the theory in tlic case of mercury, but negative 
results were obtained which arc attrihiitahio to a slight vibration 
in uentnfuge. This effect is likely to prove a limiting factor 
nil- uttenipt to use the method of liquid centrifuging. A state- 
of ? ™ ® ^ previous paper in connexion with the diffusion 
flip through a thin layer of another gas enclosed in 

e pores of a membrane {loc. cit.) is corrected. This method 

VOL, CXXII. II. JO 
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is now found to bo always less favourable than molecular diffusion 
instead of more favourable as previously stated. I bis is due to 
the effect of the incvca.sed mean free path of the heavier molecules 
which results from persistence of velocity. This factor was expressly 
neglected previously. Further, it is shown that mass motion, 
either positive or negative, should have practically no effect on 
the rate of separation, except indirectly as it may affect hack 
pressure. ' ‘ ‘ ■ 

The Hydrogen Molecule. Ill- Albkrt C. Crrhore (Pin 
Mag., 1922, M, 43, 102.-, -1038 ; cf A 1921 ii, 632 i tins vol, 

ii 438). — A theoretical investigation into the stability of the authors 
model of the hydrogen molecule. On this view, the forces bctiveen 
the electrons and nuclei cause slight deformations of the. shape of 
the electrons Two of the electrons in the molecule are flattened 
and two are expanded in the direction of the minor axes, and these 
processes may ho accompanied by energy changes which may he 
either positive or negative in sign. These energy changes, which 
are slight compared with the total energy of the electron, cirre. 
spend with the heat of di-ssociation or heat of reaction, 1 he 
change in mass which occurs on dis.sooiation i.s so small that it 
must escape experimental detection. W- b. 

The Abnormally Long Fr^ Paths of Electrons in .^gon. 
J S. Towxsexd and V. A. Bailev (Phil.^ Mag., 19—, [\i], 43, 

] [07 Iloy), — A continuation of an investigation into the mean 

fre'e path" of the electron in various gases (cf. this vol,, ii, ^,7) 
From experiment-s on mixtures of hydrogen and argon, it is e educed 
that the mean free path in ai-goii at 1 nmi. pre.s.s,ire is about b> ii„„., 
or fifty times the mean free [latli calculated f.-om the atomiyadms 
of argon. 

Some Linear Relationships in the Periodic System, lyi- 
helai Biltz (Z. Kkklrockcm., 1922, 28, 0o--,0).--A throretiual 
paper in which a number of linear rclation.sliips hetween the pii. 
perties of the elements are, dcsenlied. 1 ho relationships de.iCJibed 
Le in every ease between the inactive gases and t he other elements. 
In the case of atomic volume, it is shown that this quantity for a 
lal^L i proportional to the value for the inactive, gas wh.o 
precedes it in the perioilic sy.stem. The expression: at i . 
(halogen)=aXat. vol. (inactive gas) +b, where a and b 
and Lve in this case the values 0-801., and zero 
Taking the atomic volumes of the inactive gases as known, th 
corre.spa.iding values for the halogo.i are given with an iiioi o 
±0-2%. Similar straight line relatiomships are found o t 
atomic volumes of potas.sium, riihidium. and cicsiuni titan n . 
zirconium, and cerium; and silicon gcrinamuiii, ^'6/ " „ 

no other cases. In the same way, the boding P'^iAs of the liak 
are connected with those of the inactive f /h ' 
b.p. (halogen) =- 2-7.53 Xh.p. (inactive gas) -1-8. 
is the same as before. If hydrogen i.s included with the ^ 
the relationship b.p. (halogen)=2-70o X b. p. (inactive g »)+ 
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accurate to ±2-5%. In the case of the critical temperature, the 
expression (halogcn)=2-648 (inactive gas) f 18-1 is true abso- 
lutely both for the halogens or hydrogen. The atomic refraction 
of the halogens and hydrogen are connected with the similar value 
of the inactive gase.s by the expre.ssion (halogen) =1?^, (inactive 
gas)-)-0'41. In this case, the divergence between the calculated 
and experimental values nowhere excewls the experimental error. 
For the elements of the sulphur group (element)^l-71.I By, 
(inactive gas) + M5 is true to ±1-8%, whilst for hydrogen and the 
alkali metals By, (alkali mctal)= 1-1.3 By, (inactive gas) 4 O-ol with an 
error of yhl' 0 %. The atomic radii of the halogens, elements of 
the sulphur group, and the alkali metals are connected to within 
+10% with the corresponding values for the inactive gases by the 
expressions r (halogen) -^-O-TS r (inactive ga.s)+0-2C, r(§clcment) = 

0 Olo, r (inactive ga.s)+0-53, and r (alkali metal)-=M8 r (inactive 

gas)— 0-23. ITom a consideration of the foregoing, the author 
deduces periodic constants. J. F. 

The Determination of the State of Valency of Lower Com- 
pounds by means of Ammoniacal Silver Solutions. OscAE 

Olsson CoLLE.NBiiEO (Z. anorg. Chon., 1922, 121, 281 — 297). 

The author has inve.stigated this method of tletcrmining valency 
(introduced by Philipp and Sehwchel, Ber., 1807, 12, 2234) with 
respect to suitable condilions of experiment and accuracy of results. 
If the reaction takes place on the water-bath, the best results are 
obtained with concentrated ammonia and not too great an excess 
of .silver nitrate in a comparatively .small vohime. The results 
obtained are low, but suital)lc for valciuy dctcrmination.s, wholly 
unsuitable, bowever, for accurate, work, .such a.s determination of 
purity. If the reaction has to be carried out at a high temperature 
and Linder pressure, then a large <Lxecs.s of .silver .salt in enneentrated 
ammonia is necessary; the temperature should be kept as low as 
possible and not maintained longer than necessary. The best 
results were obtained by using silver chloride or sulphate, in the 
presence of cyanides ; .silver nitrate shoiihl not he msed. Ammonia 
generally contains reducing im]niri(ies (organic bases) and a blank 
experiment should be carried out. W. T. 

Observations on the Construction and Use of the Steele- 
Grant Microbalance. E. J. Il.xKTt NO {Phil. Mag.. 1922, [vi], 
43 lO.tfi 1064). — A description of the .Stccic-Grant microbalance 
used ill the study of the action of light on the silver lialoids (T., 
19i2, 121, 682). A balance willi a tiouble knife-edge and giving a 
sensitivity of 1 in 10® was sulliciently accurate for the proposed 
"OIK. ior this type tlio simple double triangle type of beam is 
recommended; a single knife-edge lialancf- eonstrueted in this 
manner gave a sensilivity of 1 in lo". Details are given of the 
pmdiiig of the knife-edges and the drawing of the siispen.sinn 

1 res. Damage to the fibre suspt-iision is avoided by the attaeli- 
uiein of a double hook to the enil of the quartz weights; this 
aiub'^'r removal of the objects from the balance. The 

or discusses the various sources of error in manipulation, 

18—2 
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affecting the sensitivity of the balance, and producing apparent 
changes in weight. W. E. G. 

Extraction of Small Quantities of Liquids by the Soxhlet 
Apparatus. Heinrich Handorf [Z. angew. Chem., 1922, 35, 257~, 
258 (D.B.-P., 807757 and 809512 )]. — A glass vessel is inserted in 
the Soxhlet apparatus. Tn cases where the liquid is to be extracted 
by a solvent lighter than itself, tliis vessel has above it a funnel, the 
stem of which extends to the bottom of the vessel and ends in a rose. 
The liquid to be extracted is placed in the vessel and is covered 
by a layer of the solvent. Condensed solvent drops into the funnel 
emerges in drops from the rose, and ri.ses through the liquid. In 
the case of a liquid being extracted by a solvent heavier than 
itself, a short funnel ending in a capillary rests on the top of the 
vessel, and a tube opening near the bottom of the vessel passes 
througli its wall at a suitable height. The condensed solvent falls 
through the liquid and passes tlirough the tube to the outside of 
the vessel. The apparatus is suited for the extraction of colloidal 
liquids. Quantitative extraction is attained. H. M, 

Rhythmic Deposition of Precipitated Vapours. Enocu 
Karrer {J. Amer. Ckcm. Soc.y 1922, 44, 951'-954). — When two 
nariHjw cylinders containing resircctively small quantities of aqueous 
solutions of ammonia and hydrochloric acid are placed under a 
large glass container and so placed that there is a lateral temperature 
gradient in the container, a serie.s of rings of ammonium chloride 
forms on the inside of the cylinder which contains the hydrochloric 
acid. The number of rings varies with the conditions from 1 per 
cm. to a very large number. These rings mark the edges of disks, 
so that the vapour space above the hydrochloric acid may bo 
regarded as divided into a number of compartments by disks of 
ammonium chloride. Within the cylinder each compartment 
marks the boundaries of a system of vertical and horizontal con- 
vection currents, the necessary elements for the formation of which 
are a lateral temperature gradient and a vertical density gradient, 
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Some Properties of Hydrogen Desorbed from Platinuiu 
and Palladium. Paul Anderson (T., 1922, 121, 1153 — 11I>1). 

The Radius of Hydrogen Atoms in Crystals. G. Aminoif 
{Geol. F6r. FSrh.y 1921, 43, 389— 396).— It is calculated that the 
radius of the hydrogen atom in magnesium hydroxide and man- 
ganese hydroxide, the elementary parallelepipeds of which are 
hexagonal, i.s, respectively, 1*1.5 and 1-01 A.U., whilst in ico the 
radius is 1T2 A.U. It is shown that the structure R"(OH }2 may 
be regarded as ice, HjOOHg, of which one Hg group has been 
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replaced by a bivalent metal ion, This exj)]ains why the 

group practically the same dimensions in these 

hydroxides. The relatively high value calculated for the radius 
of the hydrogen atom is considered to be in keeping with the 
relation of hydrogen to the alkali metals. Chemical Ab.straot,s. 


An Attempt to Separate the Isotopes of Chlorine. E. B 

LUDLAM {Proc. Camb. Phil. Soc., 1922, 21, 4,5 — .51). (Sir) J J 

Thomson has suggested (Proc. Roy. Soc., 1921, [A], 99, 87) a 
niethod of separation of isotopes based on tho number of impaiits 
per second of the rnoleeules of a gas on a liquid surface. The 
number of impacts will be in inverse ratio to the square root of the 
mass. If on striking tho surface the molecules are removed by 
solution or chemical action, the composition of the residual gas 
should steadily alter. Hydrochloric acid at a pressure of a few 
centimetres of mercury was passed over (a) a water surface, and 
(6) ammonia gas, and a small fraction allowed to remain uncom- 
bined. No change in the molecular weight was observed after 
either proce.ss. The failure to obtain a separation indicates that 
tho dcteriuiiiing factor in the recombination of ammonia with, 
hydrochloric acid is not mere collision. e. G. 


Fractional Difiusion of Iodine Vapour. E.mil Kohlweiler 
[Z. physikal. Chem., 1922, 101 , 21S— 234).— Iodine has been sub- 
jected to a careful fractional diffusion, and the combining weight 
of the original material as well as that of the various fractions 
has been determined by conversion of the ioilino into iodide and 
precipitation as silver iodide. Seventeen ficterminations with 
ordinary pure iodine gave a mean value of 120’93. the extreme 
values being 120-92-| 0-07.3% and 120-92-0-079%. Seven deter- 
iiunations with the first fraction of the diffusion gave tho value 
126-07 which differs by 0-67').;, from the accc])ted value for iodine, 
whilst fourteen determinations with the end fraction gave I‘^7-18 
with a diyorgenec of 0-21% from the usual value. These re.sult,s 
indicate that, in addition to tho i.sotope of combining weight 127 
indicated by Aston, there are at least two others, one lighter and 
the other heavier than A.ston’a isotope. It is shown thal; Aston’s 
results and the present results arc not noce.ssarily opposed to one 
another, for the sensitiveness of A.ston's measurement is of tho 
order o /„, whilst that of tlie present work is much sharper. 

J. E. S. 

F f J Oxygen Gas. E. JIoles and 

wn M ’ 19-“’ 20, 7-2—80; cf. A., 1921, ii, 

wav< ^‘■'swvoments were made on oxy-gen prepared in different 
foitv 6 dd in the former paper, Tho aritlimef leal mean of 

w-riidit If ‘ S'lve the value 1-1892 ! 0-00007 as the 

identicif O-'ivgen at (E and 700 mm. This value is 

deterniimii ' ^ i® ™daii of two hundred and thirteen previous 
calcuhted oH'dr workers. The corresponding « value 

calculated for latitude 45“ is 1-42897. G. W. R. 
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Researches on Sulphuryl Chloride. II. A New Chloriaat- 

iug Agent : Preparation of Polychloro-derivatives of Benzene 

Oswald Silberkad (T., 1922, 121, 1015 — 1022). 

The “Dynamic’" Allotropy of Tellurium. A. Damiens 
[Gompt. rend., 1922, 174, 1344— 1346).— Density determinations 
made on tellurium carefully purified by distillation in hydrogen 
and then in a vacuum, the material being subsequently crystallised 
either by vaporisation or by slow cooling of the molten material 
do not confirm the views of Cohen and Kroner {A., 1913, ii, 
as to the dynamic allotropy of tellurium. Tellurium obtained by 
vaporisation has d 6*310, and is not changed by long heatijig at 
various temperatures. Specimen.^ prt^pared in other ways show a 
slightly lower density, as, owing to the manner of preparation 
they are slightly porous. Amorphous tellnrium has d 5-85 — 5-87 ■ 
on heating, it is transformed into crystalline tellurium with develop! 
ment of heat and its density rises. W. G, 

The Reactivity of Ammonia. Edward Charles Cyril 
Baly and Herbert .Maxwell Ddn'can (T., 1922, 121, 1008— 
1014). 

Polymorphism of Arsenic. PournYRY Nicolaevitch 

Laschtschen'Ko (T., 1922, 121, 972—978). 

Flocculation of Colloidal Arsenic Sulphide. Influence of 
the Concentration of the Colloid, Shaking, and Temperature. 
A. Boutaric and M. Vuillaume {Gompt. rend., 1922, 174, 1351— 
1353), — The influouce of different factors varies with tlio nature 
of the electrolyte used to cause flocculation. With chlorides of 
potassium, barium, magnesium, or manganese, the velocity of 
flocculation iuercases with the concentration of the colloid, hut 
with aluminium or cadmium rhlorich.^s the velocity dimini.shes as 
the concentration increasc.s. In comparing once sliaking to mix 
the colloidal solution and the efeotrolytc, and continuous stirring, 
the opacity curveus fur the two conditions supcrpo.se one another, 
With potassium cldoride, flocculation <»f the continuously stirred 
solution only occurs after the opacity limit has been rcuclied, but 
with barium or aluminium chloridc.s flpcc\ilation occurs before the 
opacity limit is reached. The velocity of flocculation varies in- 
ver.sely as the temperature wlicre potassium, sodium, ammoniuiu, 
or lithium chloride is the electrolyte, directly as the temperature 
with barium, calcium, strontium, magnesium, or cadmium chloride, 
and is independent of the temperature with aluminium chloride, 

W. G. 

The Isotope Ratio of New Zealand Boron. Ale.nandek 
Doxald -Moa ro (T,, 1922, 121, 9SG -9S8). 

The Potassium Salt of Hexahydrodioxydiboron. R.ames 
Chandra Kay (T., 1922, 121, lOSS 1994). 

The System Potassium Sulphate-Aluminium Sulphate- 
Water at 25^. Hubert Thomas Stanley Britton (T., 10^2, 
121, 982—980). 
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Use of Rontgen Rays in Determining the Structure of the 
Crystals of Lithium and of some of its Compounds with 
Light Elements. I. J. M. Bijvoet and A. Karssen (Proc. 
j{ Alcad. Wetensch. Amsterdam, 1922, 23, 1365 — 1370). — The 
jjthium atoms in Uthiiim metal are arranged in a centred cubic 
lattice with a lattice parameter a=3-50xl0 * cm. The relative 
iiitcnsities of the lines are explained by either (i) a simple centred 
cubic lattice or (ii) a centred cubic lattice with electrons revolving 
in circlc.s normal to the trigonal axes. There i.s no evidence for 
the presence of a lattice of stationary valence electrons. The 
atomic diameter is 3-04 X 10'*, in agreement with the value given 
by Bragg (3 00 X 10'*). W. E. G. 

Crystal Structures of Alkali Haloids. Eugen Posxjak and 
B.iirH W. G. Wi’CKOFP {J. Washington Acad. Sci., 1922, 12, 
248 — 231 ). — Further A-ray determinations (this vol., ii, 214) are 
given for lithium chloride, bromide, and iodide, and for sodium, 
potassium, rubidium, and coesiiim fluorides. The X-ray constants 
for the whole aeries of twenty salts RX are tabulated. The struc- 
tures of ciBsiuin chloride, bromide, and iodide are of the body- 
centred type, whilst all the others aro of the rock-salt type of the 
simple cubic lattice. 'L. J. S. 

The Preparation of Ammonium Nitrate. (.Mr.i.E) Wurmseb 
{Uompl. rend., 1922, 174, 1460 — I40S).— Lc Chatclier has previously 
given a .siiuaro diagram showing the staUes of e<]uilibrium between 
the solution of the four salt.s ammonium cliloride, .sodium nitrate, 
sodium chloride, and ammonium nitrat(! and the solid salts at 16°. 
A .similar diagram showing the states of ccpiilibrium at 100’ is now 
given. The curves at 16“ and 100’ aro cs.scntially of the same 
shape, and from them it is po.ssiblc to determine tile bc.st experi- 
mental conditions for obtaining the maximum yield of ammonium 
nitrate from a solution of the four salts. W. G. 

The Properties of Ammonium Nitrate. II. Ammonium 
Nitrate and Water. Ika L. .Mir.i.iCA n, .Vt.kre]) FitANt is Joseph, 
and Thomas JIahtin Lowkv (T., 1922, 121, 959 — 903). 

The Properties of Ammonium Nitrate. III. Ammonium 
Nitrate and Sodium Nitrate. Keginai.d George Early and 
Thomas JIartis Lowry (T., 1922, 121, 9(>3— 909). 

The Transformation of Ammonium Carbamate. C. 
M.4TIGXON and .31. FREJAroi:E.s {Bull. Soc. chim., 1922, [iv], 31, 
304 — 112). — resume of work already published (.4., 1920, ii, 2.50; 
1021, ii, 33; this vol., ii, 272). ' W. G. 

structure of Ammonium Fluosilicate. Rii hap.d 
j1. Bozorth (./. Amer. Chem. Soc., 1922, 44, 1006 -1070). — The 
crystal structure of ainmoniiini fluosilieate ha.s been shown to be 
lEfj that of aminonium chloroplatinatc, ammoniuui ehlorostannato, 
and potassium cliloro.stannatc, namely, the strueture is that of 
Uorspar in which cacli fluorine atom is replaced by an ammonium 
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group, and each calcium atom by a fluosilicate group with the six 
fluorine atoma equidistant from the silicon atom in the directions 
of the axes of the crystals (ef. this vol., i, 441). ^ The length of the 
cube constituting the unit of structure containing four molecules 
was found to be 8-38 A.U. ; the corresponding lengths for the 
three complex salts mentioned above being respectively 9-84, 10 05, 
and 9-96 A.U. The shortest distance between the centres of the 
atoms of fluorine and silicon is 1*72 A.U., whilst the sum of the 
Bragg radii for these atoms is 1*84 A.U. The corresponding 
distances between the platinum or tin and the chlorine atoms in 
the other three salts are 2-3. 2-46. and 2-44 A.U., respectively. 

J. T. S. 

The Preparation of a Silver Amalgam of the Composition 
HggAg, by Precipitation from a Solution of Silver Nitrate 
in Pyridine. Robert Muller and Reinhold Honio (Z. anorg, 
Chem., 1922, 121, 344— 346).— Metallic needles were formed by 
keeping a drop of mercury in contact with a solution of silver 
nitrate and cuprous iodide in anhydrous pyridine. With silver 
nitrate solution alone, crystals of mercurous nitrate were deposited 
and a liquid amalgam was formed. Tho E.M.F. of the cell 
AglO-UYAgNOa in pWidinc|Hg is 0-038 volt, the silver being 
negative. For the formation of the metallic crystals, the addition 
of an approximately equal amount of cuprous iodide is necessary 
(1:1); the addition of a much smaller amount (1 : 10) causes the 
precipitation of finely divided black silver, too large amounts 
(5:1) change the drop of mercury into a granular powder. The 
concentration of the silver ion in pyridine is not increased by the 
addition of cuprous iodide, the concentration cell Ag|0-lAAg\0j 
in pyr. sat. with CujIjIO-lA’AgNOjIAg having an E.M.F. of 0-37 
volt, the silver in the mixed solution being negative. The form- 
ation of a blue precipitate of cupric iodide indicates that the silver 
salt is reduced to metallic silver, whilst the cuprous salt is oxidised 
to the cupric salt. The cuprous-cupric potential is -f 0-18 volt, 
being greater than that of mercury'. Cuprous iodide can be re- 
placed by cerous chloride, tho separation of crystals being, however, 
much slow-er. Ferrous bromide gave a negative result ; in watir, 
the ferrous ferric potential is +0-75 volt, but in pyridine it is 
evidently less than the mercury potential. The amalgam which 
crystallises in needles corresponds in composition with the formula 
HgjAgj. The potential of the cell HgjAgjIAgNO^.Cu^TxlAg equals 
0-37 — 0-38 volt, the silver being negative against the amalgaim 

Attempts at a Synthetic Manufacture of Mother-of-Pearl 
by Production of Chemical Tracery. Cr.kiiENT and Rivieeb 
(Compl. rend., 1922, 174, 1.353— 1366).— By precipitating calcium 
carbonate in the presence of colloidal protein material, such as 
gelatin in thin layers, a deposit has been obtained having a nacreous 
structure. The deposit becomes opaque on prolonged drying at 
50’, just as mother-of-pearl or pearl itself “ dies ” when dried to 
a long period. These experiments support tho accepted views a 
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to the physical and chemical composition of mother-of-pearl and 
fine pearl. W. G. 

Action of Various Analytical Reagents on Cteraical Glass- 
ware. W. E. S. Turner and T. E. Wilson (J. Soc. Glass Tech- 
nology, 1922, 6, 17 — 20). — ^The tests were made on three types 
(two English, one French) of chemical glassware ; in most cases 
the solution was kept in contact with the glass for three hours at 
100°. Nitric acid (d 1-2), and 2ff-ammonium sulphide solution 
had but little action on the glasses, but the latter were attacked 
to au appreciable extent by N (2- and iV/4-sodium phosphate solu- 
tions. The French glass was attacked to a greater extent than 
were the English glasses by the sodium phosphate solutions, whilst 
there was but little difference between the three types as regards 
their resistance to alkali hydroxide solutions, showing that the 
corrosive action of the alkali salt solutions was not due entirely to 
their alkalinity. W. P. S. 

Solubility of Crystallised Strontium Hydroxide. D. 
SiDERSKY (Bull. Assoc. Chim. Suer., 1921, 39, 167— 177).— Tables 
and graphs are given showing the .solubility of crystallised .strontium 
hydroxide in water at temperatures varying from 0° to 101'2‘’ 
(b. p. of the solution) ; at 0°, 100 grams of the solution contain 
0-90 gram of Sr(0H)2,8H20 ; at 15°, 1-46 grams, and at 101’2°, 
49'75 grams. Other tables give the solubility of the hydroxide 
in sucrose solutions at different concentrations and temperatures. 
.4t 15°, 100 grams of 10% sucrose solution di.ssolve .3-79 grams of 
Sr(0H)2,8It2O, whilst 100 grams of a 25% solution dissolve 7'31 
grams of the hydroxide. VV. P. S. 

The Reaction of Magnesium Salts with. Acid Potassium 
Pyrautimonate. iMilivo.i Obajdin (Rad. Accul. Sci. Zagreb, 
1922, 226, 220 — 233). — The preparation of magnesium dihydrogen 
orthantimonate by addition of a magnesiutn salt to a solution 
of dipotassium ditiydrogen pyrautimonate is described ; according 
to the concentration, it is obtained either as hexagonal or mono- 
clinic crystals or in the amorphous form. From a solution con- 
taining 1% of the pyrautimonate, both hexagonal and monoclinio 
crystals and a large quantity of the amorphous precipitate are 
deposited. From a solution containing 0-3.5% of the pyrautimonate, 
iiionoclinie crystals are alone deposited, whilst a .solution containing 
0-07% of the potassium pyrautimonate yields hexagonal crystals 
only. The composition of both licxagonal and inonoclinic crystals 
corresponds with the formula ilgfH^SbOjfj.lOHoO. The crystals 
heated at 170°. When heated further, they lose 
-UjO and change their colour successively from colourless to pink, 
orange-j ellow, yellowish-green, greyish-green, greyish-blue, and 
uoiet, a fact which is probably due to the formation of various 
lx> ymendc's. Finally, the crystals spontaneously incandesce and 
urn white. The composition correspond.s now with magnesium 
' imonate, Mg{Sb 03 ) 2 . The magne.siuin dihydrogen orthanti- 
insoluble in alcohol; the solubility in water at 
IS U'/Oio gram in 1000 grams of solution. S. S. M. 

18 * 
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Phosphorescent Zinc Sulphide. A. A. O untz {Compt. rend. 
1922, 174 , 1356 — 1358) —The wurtzit<j and sphalerite forms of 
zinc sulphide prepared by heating the precipitated sulphide arc 
both phosphorescent. They may be distinguished under the 
microscope by their crystalline structures, but show no difEeronce 
in density. Phosphorescence only develops in the i>rcsencc of a 
trace of a heavy metal. The phosphorescence of wiirtzite is more 
persistent than that of blende, but in both cases the decrease of 
luminous intensity is extremely rapid. Under the influence 61 
heat and shock, the two varieties are extremely thermoluminescent 
and triboluininescent. W. G. 

The Substance between the Crystallites of Metallic Suh- 
stances. G. Tam.m.\nn {Z. a)wnj. Chem., 1922, 121, 275—280),^ 
A piece of metal formed from a regulus consists of crystallite^^ 
surrounded by a film of im|)urities which form the residue when 
the metal is dissolved in a solvent. To study the strutdure of 
these thin layers of impurities it is necessary to employ a trans. 
parent solvent; the evolution of gas and convection currents 
should be avoided, as these destroy the structure. A sheet of 
cadmium wag dissolved in ammonium nitrate, and the film was 
found to have a net-like structure, in the meshes of which ^vere 
micro-crystals of the metal. When the cadmium was dissolved in 
hydrochloric acid, the not stvucduro was destroyed by the ev'olution 
of gas and the foreign substance was left as sus])cnded particles. 
The amount of impurity was very much decreased by distilling the 
cadmium in a vacuum. The author points out the desirability of 
methods to render these non-metallic impurities visible, to estimate 
them quantitatively, and to find their influence on the properties 
of the metal. 

MonocUnic Double Selenates of the Cadmium Group. 
A. E. H. Tutton {Froc. Roi/. ^’oc., 1922, [A], 101, 245— 264).-As 
in the manganese group (this vol., it, .505), only three salts, those of 
rubidium , cyesiuin, and ammouiuin, could be obtained in the cadminni 
group of hexahydrateti double .sdenates (cf. prce(“diiig abstract}. ^ The 
rubidium and coesium salts were only obtained with great diflicuity 
at a low temperature. Xo optical investigation was po.ssible of 
these two salts, and a few optical eletenuinations on the ammoniiiDi 
salt were only just possible, a.s the crystals rapidly hccouio opaque. 
The salts crystallise in the holohedral-ju'ismatic class of the mono- 
clinic system. 

Rubidium cadmium seleiiate, Kb.,(kl{Se04)256H2^^’ a.b.c— 
0-7402 : 1 : 0-5026; fi=105^ 7'. The c-ry.'^tal.s are metastablo down 
to 0^. Cce.siuro cadmium sclcnate, CV-/-.Vl{.Sc04).2,6H20, 
0-7319:1:0-5011; .3^106° 22'. 'i his “salt is less unstable than 

the rubidium salt. Ammonium eadmium selenale, 

0-7418 : I : (»'5026: 3=10fU 1' ; r/f 2-4.50. 

The results of tliirty-two years^ work on the double sulpUatn^ 

and selenates of the series are discussed, in the 

course of which seventy-five salts, comprising nineteen distinct 
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groujis, have been examined. In each group it is shown that 
there is a regular progression in the minutest details of the struc- 
tural and physical properties of the crystals as the atomic number 
of the alkali metal increases in passing from potassium (19) to 
rubidium (37) and csesiiiin (55). The ammonium salt is always 
]]ractically isostructural with the rubidium salt of the same group. 
These results are in agreement with the recently developed theories 
of atomic and crystalline structure of Langmuir and W. L. Bragg 

E. H. R. 

Tellurium Lead and Tellurium Antimony Alloys. Max 

Dreifuss (Z. Eleklrochem., 1922, 28, 100 — 101, 224). — When lead 
is added in small quantities of molten tellurium, a portion of the 
load forms a slag with the tellurium and a small amount of tellurium 
pa.sses into solution. Tellurium has a deoxidising action on lead, 
so that lead containing tellurium may he heated to redness without 
the free liquid surface losing its brightness. Alloys containing 
tellurium and lead may be pr(q)ared by mixing tellurium with 
molten antimony; here a continiiou.s scrie.s of rai.xed crystals is 
formed. To (Ive molten alloy small quantitie.s of antimony-lead 
alloy are added and eventually pure lead. A stiff, pasty mass is 
obtained which on heating at 700° becomes liquid and'does not 
nadily lose its bright surface. In the saiiu! way, small quantities 
of tin and copper alloy with the antimony tellurium alloy. The 
addition of 2% tellurium to lead-antimony alloys has no marked 
effect on the hardness. The addition of 5- '6% of tin to antimony- 
lead alloys produce much mori! rlesirable propertie.s than does 
telhirinm. J. F. S. 

The Structure of the Isomorphous Group, PblNOjjj, 
Ba(N0;,)2,Sr(NO3)2,Ca(NO3)j. L. ^•Eli.^Kn (Z. Phnsilc, 1922, 9, 
395—410). — The space lattice of tliis isomorphous group of com- 
pounds has been detei'iniued by the application of the powder 
method. Little difficulty was experienced with the nitrate.s of 
lead, barium, and strontium, but the deliquo.sccnt calcium salt 
gave le.ss satisfactory results. The po.sitions of the maxima of 
reflection show that the crystals are md built up entirely of face- 
centred lattiee.s. T’he metal atmns are arranged, however, in a 
face-centred lattice, for the inlen.sily of the maxima of thi.s lattice 
increases with increasing atomic weight of the metal. Three oxygen 
atoms and one nitrogen atom form a groujr at four corners of a 
cube. This groiq>, which possesses .a trigonal axis, is surrounded 
by four atoms of the. metal. 

The values for the atomic radii of nitrrrgen and oxygen atoius 
are appreciably higher than in those suhstances investigated by W. L, 
The atomic radii vary with the nature of the chemical 
<^inbmation and the geometrical arraugenieiit in space. The 
^')ethod jirovides a useful method for the determination of 
e ( enshy of solid sub.stancos. The pre.seiice of impurities scarce! v 
ects the lattice constants or the atomic radii, from which the 
eiisity may be calculated. Thus the density of the pure substance 
n ie accurately determined from impure material. The values 

IS*— 2 
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for the densities of the compounds in the isomorplious group of 
nitrates, calculated from the atomic radii, are in good agreement 
with the experimental results. W. E. G, 

ThaUic-Thallous Sulphate. I. A. Benratpe and H. 
Espenschied {Z. anorg. Chetn., 19'22, 121, 361— 3o2).— ^lany 
double salts of tlialhc and thallous sulphates arc claimed by different 
authors, but the present authors obtain only two corre- 

sponding in composition with Tl2S04,Tl2(S04)3 and l)T 12SO4,T12(S0^)3 ; 
all the other so-called double salts are to be regarded as mixtures 
of these The preparations and methods of analysis arc given. 
The double salt, TVS04,T4(S04)o, has a transition temperature of 
48° with a fairly large transition interval. The double salt interval 
for 5T1 oS 04,TI.,(S04)3 has its upper limit between 23° and 30^ 
Between this transition temperature and 48 the whole system 13 
in a transition state, so that at these temperatures mistuies of 
variable composition will be obtained. W. T. 

Determination of the Complex Formation in Aqueous 
Solutions of Copper Salts by Means of Permutite. A. Gtis. 
TiiER-ScHULZE {Z, Eleldrochem 1922, 28, 89 99). The complex 
formation in solutions of copper chloride, acetate, formate, sulphate, 
chlorate nitrate, and bromide has been investigated by shaking 
known concentrations of the salts with pure potassium permiifite. 
From measurements of the exchange of kations between tho 
permutite and the solution, conclusions may be drawn as to the 
presence of complexes in the solution. It is shown, by tins niethod, 
that tho simple complex kation CuU' is present in praetically all 
the copper salt solutions examined even at the greatest mlutions. 
The presence of the complex Cu.^R,' has been proved only m the 
case of copper chloride and bromiile, whilst it is probable that the 
other salts exhibit a higher complex formation, which, however, 
is not present in such great concentrations. The complexity of 
copper salt solutions increases at constant concentration with the 
strength nf the acid, and is greater with the salts of lialopn acids 
than with the salts of oxygen acids of equal strength. J. 1'. »■ 

Extraction and Purification of Scandium from Thorveitite 
from Madagascar. IhERitK Urbain and G. Urb.un (Comp- 
rend. 1922, 174, 1.310— 1313).— The finely ground mineral is fused 
with sodium hydroxide and the product extracted wit 
The insoluble re.sidue is dissolved in the least pos.sible quantity 
sulphuric acid, and the rare earth metals are precipitated as Huonttes 
by the addition of an excess of hydrofluoric aoid. T e , . 
are decomposed by sulphuric acid, and scandium hydrogen sulpta 
crystallises out on concentrating the solution. The _ , 

converted into nitrates by pas.sage through the jh 

the solution of nitrates is evaporated and heated on a ' , ^ 

for a long time to free it from excess of acid, lo the j 
.solution an excess of powdered potassium .sulphate is a d 
the solution is saturated with this salt, 
doable scandium i)ota.s.siura sulphate is collected and i 
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quickly as ijoasible with a saturated solution of potassium sulphate. 
Any scandium remaining in the mother-liquors is precipitated as 
hydroxide and put through the same pocess. The double sulphate 
may be dissolved in aqueous ammonium carbonate, and from the 
solution, on warming, scandium hydroxy-carbonate is precipitated. 
The residue of the scandium in the mother-liquors may be recovered 
by conversion into its acetylacetonate, which is soluble in chloroform 
and sublimes when heated in a vacuum at 200°. W. G. 

The Atomic Numbers of Neo-ytterbium, Lutecium, and 
Celtium. G. Urbain {Com.pt. rend., 1922, 174, 1349 — 13.51). — 
An historical paper in which the author points out that Danvillier’s 
work (this vol., ii, 463) complete.s the work of Moseley, him.sclf, 
and others, and definitely establishes ccltium as a chemical clement 
with the atomic number 72, and having an atomic weight between 
that of lutecium, 175, and that of tantalum, 181-5. W. G. 

The Measurements of the Densities of the Haloids of 
Alumininm with Mercury as Pyknometer Liquid. Wilhelm 
Biltz and Walter Wein (Z. anorg. Chem., 1922, 121, 257—265). — 
The author in previous communications (.A., 1921, ii, 437; 1922, ii, 
487) has discovered an abnormality in the linear relations in the 
atomic and molecular volumes of the haloids of aluminium. Former 
workers (Deville and Troost, Ann. Chim. Pkys., 1860, [iii], 58; 
279) u.sed “ oil of naphtha ” as the pyknometer liquid. Inaccuracies 
due to the solubility of the bromide and iodide of aluminium in 
this liquid led the author to replace it by mercury. Toluene was 
employed in the ease of the chloride, on which it has no action. 
Improved methods of preparation of llte lialoids are given, and 
den.sity determinations are described. Tiio densitic.s and molecular 
volumes were found to he; ahiminium fluoride (if 3’10), 27’1; 
aluminium chloride (rtf 2-44), 54'7; alnuiinium bromide {if 3-01), 
88-7; aluminium iodide {if 3-98), 102-5. These values, however, 
do not show the linear relationship exhibited by all other haloids. 
Other abnormalities are found in the physical constants of tlic 
haloids of aliiiniiiiiim, for c.xampic, the melting point of the bromide 
doe.s not lie between those of the iodide and chloride. These are 
ascribed to polynicri.satioii to double molecules, [.AlgFgl, [.AlX'le]. 
[AlgBrg], and [Al^Ig]. llicse double inolccnles corres]>ond with 
cryolite, [AlFjJNa^, the three univalent .sodium atones being replaced 
by one tcrvalent aluminium atom thus ; [.AlF^JAl, [AlCljJ.AI, 
[AlBr^jAl and [AlIgJAI. An A-ray examination is ncce.s.sary to 
test this explanation. ' W. T. 

Monoclinic Double Selenates of the Manganese Group. 

A. E, n, Tutton {Proe. Roy. Roc., 1922, [.4], 101, 22,5—24.5).— 
In the group of the .series llAI(Se 04 ) 2 , 6 H 20 , in uliicli JI is man- 
ganese, only three salts eonld bo obtaiiicHl, namely, those in which 
Jv IS rubidium, caasiuni, or ammoniiini. Potassium manganese 
selenate, like the corresponding sulphate, only exists in the tetra- 
iyclratcd form, even at 0°. The morphological relationships 
between the three salts are similar to those observed in every 
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other group of .the scries (cf. A., 1920, ii, 690). The salts al] 
crystallise in the holohedral-prismatic class of the monoclinic 
system. Rubidium manganous sclenate, Rb2Mn(Se04)^ (iH () 
a:6:c=0-7422:l : 0-5008; p=105° 9' ; rff 2-7(i3. Cssmtii ma„_' 
ganous selenate, Cs2Mn(Se04)2,6H20, «: 5 : c— 0*7319 : 1 : 0-4957 - 
3=106° 22'; df 3-()08. Ammonium manganous selenate* 

(NH4)2Mn(Se04)2,6H20, a:b: c=0-7427 : 1 : 0-4979 ; 3-^106° 
df 2-158. The ammoniiun salt, besides the cleavage parallel to 
{201} common to the scries, exhibits an even more periect one 
parallel to {010}. The optical constants of the crystals of all 
the salts were measured. E. H. R, 

Equilibria in the Systems Iron-Carbon-Oxygen and Iron- 
Hydrogen-Oxygen, and the Free Energies of the Oxides of 

Iron. E. D. Eastman {J. Amer. Ckem. Soc., 1022, 44, 075-, 
998).— A theoretical paper in which the data obtained by a number 
of authors in connexion with the two sy.stems named in the title 
have been correlated and criticised. A number of caleiilatimu 
have been made from the correlated data, an<l the following con. 
elusions drawn. Ferric oxide and fcrroso-ferric oxide at UOO’ 
and above form a continuous series of solid solutions, although 
there are indications that at temperatures much below 1000® they 
may not be soluble in each other in all proportions. Ferroso. 
ferric oxide and ferrous oxide up to 1100° at least definitely do not 
form a conlinuous series of solutions, altliough they do dissolve 
in each other to a limited extent. Ferrous oxide appears to be 
soluble in iron to the extent of 20 — 2.7 moi.% (6 — 8®o oxygen), 
although metallic iron is not appreciably soluble in the oxide*. 
Ferrous oxide is unstable with respect to ferroso-fcrric oxide and 
iron below about 565°, and ferro.so-ferric oxide shows an inversion 
point in the same region. When carbon monoxide reacts with 
pure iron in a closed tube above 5(K)°, carbon is not ordinarily 
deposited as a separate phase. At temperatures above 800®, a 
trivariant equilibrium with iron containing dis.solve(l carbon or 
carbide as the solid phase may be established, or one in which the 
solid phase contains dissolved oxygen UvS well as carbon, and the 
gas is richer in carbon dioxide than in the former case. It u 
po.ssible that Invariant equilibria coiTcspoiiding with tho.se, with a 
separate dissolved carbon or carbide phase, may also be established 
on rcpcatcfl treatment, but this <loes not appear to be proved. 
With a stream of carbon monoxide acting on iron in the vieinity 
of 650°, separate phases consisting of carlxni, ferrou.s oxide, and iron 
containing dissolved oxygen and carbon (or carbide) are probably 
formed. At higher temperatures, the oxide and separate carbon 
phases do not appear, and the amount of dis.solved carbon decreases. 
Carbon dioxide acting on iron in a clo.scd tube probably ])rocluce5 
again a trivariant system. At temperatures in the neiglibourhood 
of 600° and lower, carbon is pre.sent in tlie solicl phase, decreasing 
in amount as the temperature is increased. The individiial results, 
of the investigators of univariant and bivariant equilibria involving 
iron or ferrous oxide, ferrous oxide or ferroso-ferric oxide, carbon 
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monoxide, carbon dioxide, and carbon under conditions such that 
the presence of separate and definite solid phases in large amounts was 
assured, are in sufficient agreement to permit the use of equilibrium 
constiints and free energies based on them, The.se constants are 
tabulated for the range 600 — 1000°. Bivariant equilibria involving 
iron or ferrous oxide, ferrous oxide or ferroso-fcrric oxide, and 
hydrogen yield such different results that the data cannot be 
safely used. J. F. S. 

The Penetration of Tempering in Steel. Georges CiiARrY 
and Louis Grenet (Compt. re/nd., 1922, 174, 1273 — 1276). — A 
snuare bar of the steel to be examined is used for the purpose. 
It is heated in the furnace at the required temperature until its 
temperature is uniform. The upper part of the bar i.s then wrapped 
round with asbe.stos, and on to the base is directed a regulated 
stream of cold water. When the cooling i.s eomiiletc, the hardness 
is determined on one face at different di.stances from the base. 
The bar may then, if necessary, he subnntted to further thermal 
treatments and the other three faces used for determining the 
hardnes.s. The resiilt.s are in accord with tlio.se obtained on a 
fravment of metal cut out from a thick piece after its tempering. 
With a nickel-chromc .steel, the hardness was found to vary from 
387 at 3 uirii. from the base to 180 at 90 mm. With an auto- 
tempering steel, after tempering at 800°, the hardness was practically 
uniform along the whole length of the bar. 

The method may also be used for metals which are not homo- 
geneous, and permits of a study of the influence of cementation 
on thick plates. In this way, it wa.s forjiid that, in certain cases, 
the hardne-ss of the part situated hehiiid the cemented region is 
less than that obtained with a bar of the same composition, tempered 
under the same conditions, hut showiiiK no cemented region. 

W. G. 

Centrifugal Method for Preparing Colloidal Ferric Hydr- 
oxide, Aluminium Hydroxide, and Silicic Acid. Richaro 
Br.\dfielt) (i7. Amer, Chati. .S'oe,, 1922, 44, 965- -974). — Colloidal 
ferric hydroxide, aluminium hydroxide, and silicic acid may be 
prepared from the freshly formed preci|)itate's of these substanne.s 
by removing the excess of precipitating agent by a very thorough 
Hashing, wliieh is achieved liy means of a centrifuge with a rotation 
of 32, .500 per minute. This method ha.s many advantages over 
the older methods, chief of which are, (<i) the removal t>f the eleetro- 
lytes formed on precipitation i.s ntore complete; (It) the addition of 
a peptising agent and its consequent incomplete removal by either 
prolonged boiling or dialysis i.s innu'cessary : (r) .sols of a more 
Uiiiform degree of dispersion can he preqiared, .since particle.s of 
similar size and of similar dr'grces of hytlration are deposited in the 
same zone of the centrifuge howl ; (dj sols of any desired concen- 
tration from a semi-gel to the merest trace can he prepart'd by the 
addition ttf water to the more concentrated form, and all concen- 
trations are very stable. It is shown that aluminium hydroxide 
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precipitated by ammonium hydroxide in the presence of an excess 
of sulphate ions is not irreversible. J. F. 

The Reduction of Oxides by Hydrogen. E. Berger {Comu 
rend., 1922, 174, 1341—1343; cf. A., 1914, ii, 656; Sabatier and 
Espil, A., 1914, ii, 276).— From a study of the velocity curves for 
the reduction, by hydrogen, of specimens of nickel oxide prepared 
in different ways, the author finds that the discontinuity in the 
curves occurs at different stages in the reduction varying with the 
specimen. This discontinuity cannot, therefore, be explained on 
the basis of the formation of an intermediate oxide, and doubt ig 
therefore cast on the cxi.stence of sub-oxides of nickel. W. G. 

New Properties of th© Green Chromium Sulphate. A. 

Recoura {CompL rend., 1922, 174, 1460 — ^1463).— It ha.s been 
shown by Colson {A., 1907, ii, 177, 267, 474) that the green chromiun] 
sulphate, immediately after its solution in water, exists in a con- 
densed form, which is slowly depolymerised. In this condensed 
form, it is found to be capable of masking the sulphate ion in other 
sulphates to the extent of several hundred molecules for each 
molecule of the green sulphate present. The number of molecules 
which can bo thus masked depends on the length of time during 
which the green sulphate has been in solution, the acidity, and the 
concentration of the solution. W. G, 

X-Ray Examination of the Trioxides of Tungsten, Molyb- 
denum, and their Hydrates. H. C. Burger (Z. atwrg. Ckm., 
1922, 121, 240 — 242). — The highest oxide- of tungsten, WO 3 , can 
exist in various forms a.s larg<‘, l)right yellow crystals, or long, 
thin, dark blue, or green needles. All these modifications gave 
identical angles of rerieetioii uhicli wore, liowcver, different from 
that of the hydrate. This provc.s that the hydrate is a definite 
chemical compomul with its own cliaraeteristic crystal form. It 
corresponds in composition with that is, H 2 WO 4 ; this, 

on heating, loses water and gives the above trioxide. A definite 
chemical compound was also indicated in the case of the other 
hydrate, W 0 g, 2 H 20 ; that is, HjWOj tungstic acid. In the case 
of molybdenum, the existence of H 2 M 0 O 4 as a definite chemical 
compound was proved. Tliis i.s a much more convenient method 
for the solution of such problem.s than that of measuring the vapour 
pressure as a function of the composition. The phases in the mixtiiie 
can he found and the whole work carried out in a short time with a 
few mg. of the substance. W. T. 

The Valency of Tungsten and Molybdenum in their Com- 
plex Octacyanides. Oscar Olsson Coi.lexberg (Z. anorg. 
Chein., 1922, 121, 29S — 312).— The author reviews previous work 
on the subject and .shows the .source.s of error. He determined the 
valency by means of ammoniacal silver chloridr* and found that the 
central atoms were in each case quadrivalent in agrccniciit viti 
their formula?, [WfCXlglK^ and [Mo(CN) 4 jK 4 . These results 
confirmed by another method, using ferric sulphate and potassiina 
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permanganate, this method, due to Friedhcim and Hoffmann (A., 
1902, ii, 265), being modified and so rendered applicable in the 
presence of cyanides. W. T. 

The Chlorides of Bivalent Molybdenum, Tungsten, and 
Tantalum. I- Kurt Lindner [with Emma Haller, Herbert 
Helwig, Antonie Kohler, and Hellmuth Feit] (jSer., 1922, 
55 i458 — 1465). — Tlie formulae HMojClj.dH^O, HW3C1-,4-5H20, 

and Ta.Cl,4,7H20 have been asiTilied by Ro.senhcim and Kohn 
(4., 1910, ii, 300), Hill (A., 1917, ii, 36), and Chapin (A,, 1910, ii, 303), 
respectively, to the dichlorides of molybdenum, tungsten, and 
tantalum. The preparation of these chloride.s has been subjected 
to exhaustive investigation. It is .shown that they are uniformly 
constituted in accordance with the general formula, HXjClj.IH^O, 
in which the metal is bivalent. The methods used in their prepar- 
ation are the treatment of the metals with gaseous chlorine under 
suitable conditions of temperature and pressure and the reduction 
of the higher chlorides by gases or other reducing agents such as 
metals. 

,4t all temperatures up to 1200°, molybdenum is converted by 
chlorine into the pcntachloride. 'I’lie dichlorido is obtained con- 
veniently by passing carbonyl chloride over powdered molybdenum 
at 700 — S00°; a small quantity of the pcntachloride sublimes, 
after which the metal gradually becomes coated with a heavy 
yellow layer of molj'bdenum dichloride, which ultimately protects 
tlie metal from further action. The dichlorido is Ihen extracted 
with concentrated hydrochloric acid and the re.sitliial metal is again 
treated with carbonyl chloride. The compound, H5Io3Clj,4H20, 
separates almo.st ([uantitalively from the acid solutions in the 
form of long, yellow needles. .4t about 600°, molybdenum tri- 
chloride is the main product of the action of carbonyl chloride on 
molybdenum, whcrea.s below this temperature the pentaehloride 
i.s produced. Less favourable but uscftil results are obtained by 
the reduction of molybdenum ])entachloride with finely diiided 
aluminium in tlie presence of ignited ouart/ powder (to moderate 
the violence of the reaction). The product is subsequently ex- 
tracted with hydrochloric acid. The yield i.s considerably diminished 
hy the reduction of molybdenum pcntachloride to other stages and 
even to metallic aluminium and the consequent difficulty of w orking 
lip the residues. 

Tungsten dichloridc cannot be prepared from the metal and 
carbonyl chloride, wdiich, over a wide interval of temperature, give 
carbon and the “ red oxychloride,” WOCI4, in addition to small 
quantities of tungsten hexachloridc and probably of tungsten 
pcntachloride. The reduction of tungsten lioxachloride by sodium 
amalgam (Hill, loc. cil.) is uncontrollable, and even if successful 
only gives miiiiiiial quantities of the dichlorido; the results with 
an alloy of sodium anti potassium are even less promising. On the 
other hand, tung.slen hcxachloride is readily reduced to the dichloridc 
by ignition in a stream of nitrogen with powdered aluminium and 
quartz; the product is extracted with hydrochloric acid and the 



ABSTRACTS OF CHEMICAL PAFEKS. 


ii. 510 


reddish-yellow extract is concentrated and saturated with hydrogen 
chloride, thus causing the separation of the compound 
HWaCl^dH^O 

in slender, yellow needles, which are considerably less stable than 
the corresponding molybdenum compound and rapidly lose hydrogen 
chloride when exposed to air. 

Tantalum i.s converted into its pcntachlorido by carbonyl chloride. 
Tantalum pcntachloride is reduced hy powdered metals to the 
dichloridc and, since the reaction proceeds less violently than vitli 
the molybdenum and tungsten compounds, the addition of powdered 
quartz may be omitted. Aluminium, zinc, and lead are effieient. 
The residues arc extracted exhaustively with hydrochloric acid. 
The isolation of the compound HTajCl^.dHjO, a blaoki,sh-grecn, 
unusually stable, crvstalline powder, from the extracts is a matter 
of some ‘difficulty, since it only separates from very concentrated 
solutions anil its crystallisation is greatly impeded by the presence 
of dissolved aluminium chloride. It is preferable, therefore, to use 
zinc which can be removed as sulphide after addition of sodium 
acetate to llie solution or lead, the dissolved traces of which can 
be precipitated directly with liydrogcu sulidiido. Jlolten tantalum 
pcntachloride cannot 'be reduced elect roly tically between carbon 
poles since the substance is an insulator (cf. Biltz and Voigt, this 
vol., ii, 302). Electrolysis takes place after addition of alkali 
chlorides, and the dichloride is formed to some extent; the method 
has no preparative value. H. \\. 

Electrolytic Removal of Alkali from Salts. A. Lotter. 
MOSER {Kolloid Z., 1922, 30, 340— 34S),— The author shows that 
by the electroly.sis of normal sodium tungstate it is possible to 
prepare paratungstates and other complex tungstates by the 
removal of sodium hydroxide. In the case of sodium paratung- 
state, the preparation is carried out as follows. A solution of 
normal sodium tungstate (Xa,\V 04 , 2 H 20 ), 51 grams in 200 c.c, 
of water, is placed in a 250 c.c. (lorous pot which stands in a beaker 
containing exactly 750 c.c. of A / 10 -sodiuiii hydroxide. An anode 
consisting of a coil of platinum wire is jilaccd in the porous cell, 
and the electrolysis carried out with a current of 2 amperes until the, 
sodium hydroxide has increased in eoncentration by the calciiliitcd 
amount. When this state is reached, the anode solution is allmicd 
to crystallise; sodium jiaratung.state separates in large, vitreote 
crystals. In the same way, sodium ditniigstatc and metatuiigstatc 
were also prepared (cf. Kroger, this vol., ii, 212). J.r.t. 


The Hydrates of Uranium Tetroxide and Uranium Triomde. 
Gustav E. Hutrig and Edith vox Sciirokder [ Z . nnorg . Cnm ., 
1922, 121, 243 -253). — Details arc given of the preparation oi 
the bright yellow, hygroscopic hydrate of uranium tctro-Xide, whici 
corresponds with the formula U()i.3H.p. ','‘^‘'' 1 .”',”' 

vacuum, hut the tetroxide, UO 4 , eoiikl not he iilitamed, the final pr 
duct being the trioxidc, UO,. The compound loses oxygen beio . 
all the w'ater is expelled, and the authors consider the eMstenco 
the tetroxide a.s very doubtful. The changes in composition lure 
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+ Hip<l in a Hiittig tensi-eudioraetcr (A., 1921, ii, 195), and the 
Lllnwins hydrates were indicated : U()4,4*5H2(>=U03,H202,3-5H20 ; 
T 3H,0=U03,0-5H,0„2-5H20=H3U,0,.r,H,() ; U()3.5,2H20= 
o’5H202,1-5H20=H2U20(„3H20[ ^ ; peruranic acid peritahydr- 
ic^ UO ,0'5H20=H2U207, pyrouranio acid. It i,s assumed that 
these are derivatives” of the trioxide and that hydrogen peroxide is 
contained in the first, second, and third compounds. 

Tn the case of uranium trioxidc, indication was given of the follow- 
ine hydrates: U03,2H20=H2U04,H20, L03,H20^H2li04, uranic 
add. W. T. 


The Triboluminescence of Uranium Salts and Three New 

Organic Uranium Compounds. J. A. Siemsse.n {Chem. Ztg., 
192^ 46, 450 ; cf. A., 1919, ii, 346). — A sipecimen of uranium nitrate 
which had been kept in a stoppered i)ottle for forty-one years 
f;]lo^\ed M-eak triboluminescenee compared with other preparations, 
and its luminosity was very slight. A specimen of sodium uranate 
which was not tribolumineseent was converted into uranium nitrate 
which showed fairly strong triboluminescence. A preliminary 
announcement is made of the discovery of tluee salts, obtained by 
the action of pyrazolone derivatives on uranium comi)oiinds, which 
possess powerful bactericidal pro2>crties. No further chemical 
particulars are given. E. H. R. 

The Behaviour of the Stannic Acids towards Hydrochloric 
Acid. Okoroe Ernest Collins and John Kekfoot Wood 
(T,, 1922, 121, 1122—1133). 


The Anodic Corrosion of Bismuth. Bismuth Compounds. 

E. B. R. PiUDEAi’x and H. W. Hewis {./. Hoc. Chem. Im., 1922, 
]07 — 171t). — A s a po.ssibly advantageous alternative to attack 
by nitric acid, the anodic c<uTosiou of bi.smnth in an anolyte of 
sodium nitrate was invc.stigat<‘d. T\i{‘ bismuth anodes were cast 
on copper wire, the cathode was a .■^Irip of nickel and in order to 
prevfMit reduction of the nitrate to ammonia it was placed in a 
catliolyte of dilute alkali in a porous pot. 

Ill the fu’.^t .series of experinieut.s, 10*^^ sodium nitrate solutions 
were used, with a ciirr<*iit density of 12*5 amperes per sq. dcin. 
and an average of 4*0 volt.s. Tlu* current elhciency calculated 
from the anodic lo.ss was 100”o' ‘^’‘d 1*70 kilowatt-hours were con- 
sumed per kilo, of bismuth dis.solved. The ]>roduct was an oxy- 
nitratc containing on tlie average about 30^'o of bismuth oxide, and 
came down partly as a white deposit and partly as a crust on the 
anode. The amount of bismuth in the solution was negligible. 
In the second series of experiments, saturated solutions of sodium 
nitrate were used as the anolyte, and in this case the bismuth oxy- 
nitrate came down entirely as a loose precipitate, and one-half to 
three-quarters of tlie total hi.smuth remained in .solution, from 
which it may be obtained as oxynitrate by dilution, or u.sed directly 
for other bismuth preparations. The fully hydrated white bismuth 
hydroxide, Bi(0H)3, can be i)ropared from this anodic solution by 
allowing it to run into an equal volume of A 2-sodium liydroxide 
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diluted about five times. The white precipitate is washeil by 
decantation. An examination of xeroform (bismuth tribroao. 
phenoxido) prepared by the usual method of adding bismuth 
nitrate to a solution of tribromophenol in sodium hydroxidp^ 
showed that it contained an appreciable quantity of oxynitrate^ 
and the alcoholic extract contained nitrobromophenols in additio,! 
to much tribromophenol. On ignition, moreover, it gave a lemon, 
yellow residue containing bromine, and it does not therefore yield 
pure bismuth oxide, as usually stated. Commercial xeroform 
appears therefore to be very impure, although doubtless quite 
suitable for the purpose intended. A purer prepara.tion rvap 
obtained by using the anodic solution of bismuth nitrate in sodium 
nitrate. It forms a bulky, pink precipitate, which, although it has 
a definite bismuth content (15-46%), does not appear to correspond 
exactly with any of the simpler compounds which might be expected, 
for example, (C 5 H 2 llr 30 ) 3 Bi requires 17-36%. It is possibly a, 
hydrate, and tiie matter is being further investigated. G. F. M. 


Double Haloids of Bismuth and Thallium. G. Canxeri 
and G. Terixa (Gazzetia, 1922, 52, i, 241—246; cf. this vol., 
ii, 378; Ephraim and Barteezko, A., 1909, ii, 236). — Bismuth 
thallmt^ bromide, 2 TlBr,BiBr 3 , prepared by dissolving bismuth 
carbonate in nitric acid and adding potassium bromide, crj^stallises 
in lustrous, lemon-yellow, hexagonal lamellte, and in neutral aqueous 
solution undergoes rapid hydrolysis to thallous bromide, bismuth 
oxybromide, and bromine. Bismuth thallous iodide, 2TIT,BiI., 
prepared by adding potassium iodide to an acid solution con- 
taining thallium and bisraiitli, forms red, regular hexagonal plates, 
exhibits physical and chemical properties similar to those of the 
preceding compound, and is soluble in about 20,000 parts of water. 

The formation of this insoluble double iodide may be used as a 
means of detecting and estimating bismuth after otlier metals 
forming insoluble iodides have been remoxed. A solution con- 
taining 0-029 gram of bismuth per litre yields a voluminous red 
precipitate with a thallous salt and potassium iodide, whereas 
mth hydrogen sulphide only a faint brown coloration i.s obtained. 
For the estimation, the solution of the bismutli salt is acidified 
xvith hydrochloric acid and then treated with a known xolume, in 
excess, of standard jiotassium iotlide solution. Standard thallous 
sulphate solution is next run in from a burette until precipitation 
of the red double iodide ceases and that of yclloxv thallous lodme 
i.s evident. The precipitate is collected on a Gooch crucible ana 
washed thoroughly with absolute alcohol, the residual excess o 
potassium iodide in the solution being e.stimated by maaiis o 
potassium iodate. If a represents the amount in grains of loame 
added as iodide to the solution, h that combining with the thalliura, 
and c that remaining in excess, calculated on the basis tliat 3 a mns 
of iodine corre.six>nd with 1 atom of l^ismuth, the weight of t le a 
in grams is given by ; 208[a — (5+c)]/380-76. j Unucpr 

Addition to a solution of K 3 Bi(GN.S )3 (cf. \anmo and Hau at 
A., 1902, i, 14) of a proportion of thallium acetate correspon h 
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-ith one equivalent of the potassium results in the formation of 
'V orange-yellow precipitate, of the composition K 2 TlBi(CNS)g, 
hilst with double this proportion of thallium acetate, the com- 
')OUiid KTl 2 Bi(CNS)g, is obtained as a paler yellow precipitate. 
^1 attempts to prepare the trisubstituted salt, Tl 3 Bi( 0 NS)g, have 
proved unsuccessful, the molecule undergoing demolition with 
formation of thallous thiocyanate. T. H. P. 

The Reduction of Tantalum Pentachloride, Otto Ruff 
and Pkttz Thomas {Rcr., 1922, 55, [B], 1466 — 1473). — Tantalum 
nentachloride is reduced by metallic aluminium in the presence 
of aluminium chloride at 300° to a mixture of various chlorides of 
tantalum. A larger excess of aluminium remains unchanged even 
when as is occasionally the case, metallic tantalum is formed. 
The temperature is limited by the resistance of the tubes. The 
dark green product of the reaction evolves aluminium chloride 
and tantalum pentachloride when heated, tlie latter being given 
off in such a manner that the composition of the residue can be 
regulated by the clioicc of temperature and pressure. A mixture 
corresponding approximately with tantalum tetrachloride is 
obtained at 250°/2 — 3 mm. ; at 350 — 400° the residue has the 
composition of a trichloride which is itself decomposed at about 
500°, leaving a mixture of di- and tri-chloridcs. 

The mixtures of chlorides are moderately stable towards air. 
Treatment with water causes the formation of intensely green 
solutions of the trichloride, whilst the pentacliloride is hydro* 
lysed to hydrochloric and tantalic acids and the dichloride remains 
undissolved as a blackish-green rc.siduc. The green solutions 
become oxidised slowly on exx)osuro to air, the action being checked 
by the i)resence of acids. The di- and tri-chloridcs arc soluble in 
cold, sullioienlly dilute sodium hydroxide solutions without evoln- 
tioii of hydrogen or alteration in the valency of the element. The 
alkaline solutions arc oxidised with unusual readiness by air and 
evolve hydrogen when they arc warmed ; a brown tantalous oxide 
is thereby produced as an intermediate step in the formation of 
tantalic acid. The production of this substance is also observed 
during rapid oxidations (with hydrogen peroxide or nitric acid) 
in acid solution. When oxidation is effected by’^ hydrogen peroxide 
in alkaline solution, a brown solution of a pertantalate is obtained 
wliich evolves oxygen and becomes colourless when boiled. 

The behaviour of aqueous solutions of titanium trichloride towards 
common reagents is de.scribed in detail. H. W. 

Gold Sulphides. A. Gutbier and E. Durrwachter {Z, anorg. 
CUm., 1922, 121, 266 — 274).— \ ’’arious sulpliides of gold are 
de.scribed in the literature. The authors could not obtain the 
f^ulphidcs with the formula? AugJS and A rapid stream of 

hydrogen sulphide passed at the ordinary temperature into a 
2% solution of chloroauric acid, [AuCl,]H, in xV-hydrochloric 
acid gave a black precipitate of auric sulphide, AUglSg, mixed with 
small amounts of metallic gold. "ITie illative amounts of sulphide 
and metal depend on temperature, coneeiilraliou of the chloro- 
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auric acid, and the rate of passing in the hydrogen sulphido. 
low temperatures — 2*^, with a low concentration of the chloro 
acid and a very rapid stream of gas, the pure sulphide was obtained 
The low concentration of the tetrachloro-acid is necessary, because 
it reacts with the sulphide formed. Auric sulphide reacts more 
rapidly with auric chloride than "with the tetrachloro-auric acid 
and pure auric sulphide is not o])tained as above if the gas is bubbled 
into a solution of auric chloride. W. T. 

Some Complex Chlorides containing Gold. III. A New 
Csesinm Auric Chloride. Horace L. Wells [Amer. J, Sicl 
1922, [v], 3, 414- 416). — Thi.s salt, CS5AU3CI14, was obtained from 
a concentrated solution of coesiinn chloride containing compara- 
tively little auric chloride. Tt is best prepared in the presence of 
concentrated hydrochloric acid, because it is quickly decomposed 
by water, with the formation of a yellow precipitate of the usiia) 
double salt, CsAuCI.,. T1 k> new complex salt was obtained as 
very minute deep red crystals. W. T, 

Rtibidium (Caesium) Silver Gold Bromides. Eloen- 
ScscHXiG {Monalsh., 1021, 42, 399 — 404). — Triple bromides of 
ruljidium (or oa-sium), silver, and gold have been prepared corre- 
sponding with the triple, chlorides dcscril>ed by Bayer (A,, 1920, 
ii, 088) and disousstKl by Kinich (/6/d., 689). Hie silver and gold 
are vicarious constituents, and their ])roportions in the compounds 
de])ond on their concentrations in the solutions from which crystal- 
lisation takes place. The compounds oorr(‘spond uitli the formula 
Rb3.Agj.Au(i_j-/3)Brg and Cs^Ag^.Aiqs .r/3)Bry. Tn tlie rubidium com- 
pound, the atomic proportion of silver varied from 0*77 to b59, 
and in the ca>siuin compound from 0'89 to T14. The rubidium 
salt forms almost black needles, <le(*p violet in thin sections, whilst 
the ca\sium salt is similar to Bayer’s triple chloride. The salts 
can only bo prepared in strong hydrobromic acid solution; they 
are decompo.sed b}* water. .-\u analogous potassium salt could 
not Ijc obtained, but microscopical tests showed that an anunoiiitiiu 
compound is formed, and also compounds with organic bases 
such as guanidine, caffeine, pyridine, hexamethylenetetramine, 
and methyl- and ethyl-amine instead of rubidium or cjesium. 
The compounds are adapted to tlie mieroeheinieal identification 
of gold, .silver, and rubi<iium or cresinin in ab.sencc of disturbing 
elements. Microchemical test.s indicate that aluminium, chroiuiiini, 
zinc, nickel, cobalt, uranium, mercury, and inangane.se can replace 
silver in the triple chlorides and that ferric iron, calcium, strontium, 
and barium car replace the alkali metal. E. H. R. 

Determination of the Werner Structure of Inorganic 
Compounds by means of X-Rays. Paul Soherrer and P. 
Stoll [Z. anorg. CVi^w., 1922, 121, 319— 320).— The space lattices 
of the folknsing complex salts were determined : [PdBrglRhj, 
[Xi(NH3)g]Cl2, and [Ptf'lgjK.,. The .si.x co-ordinated groups were 
placed at the six corners of a regular octahedron with the central 
atom at the ccnitre. The salts resernhled calcium fluoride witli 
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till! co-ordinated complex taking the place of the atom calcium. 
The platinum and chlorine were l-6x 10~* cm. apart and the edge 
of the octahedron mea,siir(;d 9-7 X 10 “ cm. W. T. 

Chloroiridiates of Complex Metal Bases. A. Benrath, 
W Bccheb, and H. Ecksteik (Z. anorg. Chem., 1922, 121, 347 — 

.Jorgensen prepared a large number of salts of the ammines 

of cobalt and chromium by combining the complex bases rvith 
different acid radicles. The complex acid.s of the noble metals 
formed beautifully coloured, crystalline salts. The present authors 
employed the complex hexachloroiridiate a.s the aind radicle. 
Tlie salts formed with cobalt as the central atom of the complex 
base were found to crystallise only with diflHeulty and to be more 
unstable than the corresponding platinum compounds. In the 
hexaminine salts the most stable were tho.so in which all the acid 
radicles were replaced by the complex iridium radicle ; the others 
»cro very unstable. The hexammine and pontammine salts as 
«ell as the aquo-.saUs with four or live moleculc.s of ammonia 
are insolul)lc, stable, y(4luw to brown in colour, decomposed only 
by long boiling with an alkali hydro.xide, micro-crystalline and 
decomposed when heated alone at 159’’. The tetrammine salts 
.are more soluhlc, can he 2 rrccipitated -with alcohol, arc crystalline 
and golden-yellow to hronze-red in colour. They decompose in 
hot water, and when heated alone at 105 — 120'’. Tlie preparation 
and iiropertics of the following are described : Hexamrainecobaltio 
he.vachloroiridiat(‘, (CofXH.l^jljlIiT'ljlj. Hcxamminecobaltic nitrate 
hc.xaehloroiridiatc, rC')(NHj),.lXO,| li'Clsl- Basic hexaminine- 
cobaltic hexachloroiridiate, |Co(NH 3 )jlOH[Tr('l|.,]. Chloropentam- 
minecohaltic lic.xaehloroiridiate, [ColNHAjClH IrCld. Aquopont- 
amminecobaltic hexachloroiridiate, [ColXHjljUjOljflrClelj. trans- 
Dinitrotetramminecobaltic hoxachloroiridiato. triliydrate, 
[Co(Xll3)4(NO,),HrCle],3H,0. 
cisDiiiitrotetramniinccohaltic hexachloroiridiate, 
[Co(XH,),(XO..) 3 l|lrt\l. 

cwDichloroletramminecolialtic hexachloroiridiate, 
[Co(XH3),Cl3l3lIrCl6]. 

.Vquonitrotetramminecobaltic hexaehloroiri<liate, 
[Co(XH3)j(}r..O)X0.3][IrCle]. 

rile salts with chromium in the basic complex resemble the 
corresponding cohalt compounds. They arc dirty yellow in colour. 
The hexammine and jrentaminine .salts separated a.s very fine 
Kuspciisions, the tetrammine .salts crystallised much more readily. 
The following salts arc de.scrihed : Hexammincchromic hexa- 
chloroiridiato, [CrlXH.JjyirC'lj],. He.xainininechromic nitrate 
hexachloroiridiate, [Cr(X’H 3 ) 6 ]X 03 [li'('lcl. Basic hexammincchromic 
hexachloroiridiate, [Cr(XH 3 )| 5 ]()H[IrCl 6 ], Hcxauimineeliromic sul- 
pliate hexachloroiridiate, ICrfXHjJjl.jfSOiljl Irt’lgl Cliloropentam- 
minecliromic Incxachloroiridiate, [Cr(XH 3 ) 5 (Tl[Jrt'l 5 ]. Hydro.xoaquo- 
tctraminincchroinic hexachloroiridiate, [Cr(XH 3 ) 4 (II,,d)OH][IrCl 0 l. 
Oithiocyanatotetrainmineehromic hexaehloroirldiate, 
lCr(NH 3 ) 4 (CXS),],[IK'l 6 j. 
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Bichloroaquotriamminechrornic hexachioroiridiate, 
[Cr(NH3)3H20CU]2[Ii-Cl6]3H20. 

The nitrate iron could not be separated from the chloroiri^ate ion 
by means of nitron as the complex ion also forms an insoluble 
product, thus resembling the chloro-acids of the other noble metals. 
The compound, (C2QHjgN4).>[lrCl6lH2, separates as a dark red, 
crystalline precipitate. Rullmnium can be partly separated froti 
the other noble metals by fractional crystallisation of the nitron-^ 
compounds, that of ruthcninin being more soluble than the others. 


Mineralogical Chemistry. 


Calcium Uranium Autunites. F. Henrich {Ber., 1922, 55, 
[£], 1212—12151 cf. A., 1918, ii, 90).— The detailed analysis is 
recorded of a ealeiuni uranium autunite from Steinbruch Fuchsban, 
near Lcopoldsdorf, in the Fiohtclgebirgc, the analysis (T) of which 
agrees closely with the formula CaO, (1103)2, P^OsjlOHjO. ratio 

of radium to uranium is 2*8 X 10"^, or 87% of the equilibrium value 
between the two elements. This appears to be the highest value 
yet recorded for a calcium uranium autunite.^ A Portuguese 
calcium uranium autunite from the Rcira Alta Province (analysts IT) 
had a ratio of radium to uranium which is only 38% of the 
theoretical value and \va.s appreciably poorer in radium than the 
Bavarian specimen. 


I. 

II. 


UOs. 

CaO. 


Insol. 

Ignition. 

Total. 

50-71 

r>-92 

14-30 

1 .70 

IS-ll 

UO-6 

60-72 

(5-04 

14-55 

0-53 

18-27 

99-03 


H. W. 


Ceruleofibrite, a New Mineral. Kdw. F. Holoen {Amer. 
Mm., 1922, 7, 80 — 83).— As radiating tufts of bright-blue fibre? 
and as blackish-blue, tibrou-s masses, this wa.s found on specimens 
of cuprite from Bisbcc, Arizona. Uhe noodles are orthorhombic 
{a :b : c=0-78 : I : 049) with angles near to tliose of brochaiitite, 
d 3-54, H. 3. The optical characters are stated. The mineral 
is readily soluble in cold dilute hyilrochloric acid. Analysi.s gi\es 
the formula CuCi,,-iCu3A32U8,0Cu(<)H)2. representing a very basic 
chloroarsenate. 


CuO. 

73-S 


Cl As>0 H,0. Xasol. Total less 0 for Cl. 

7-5 -.■S" If-T 0-3 OSI-l 

L. J. b- 


Chemical Investigation of Japanese Minerals containi^ 
Rarer Elements. IV. Samarskite and an Unnamed 
Mineral from Ishikawa, Iwaki Province. YuJi 
Kenjib6 Kimuka (J. Ohem. Hoc. Japan, 1922, 43, 301^—3 
cf. this vol., ii, 220).— Samamkite. d u-uO, liardncss o— 0, from 
Ishikawa-machi, iwaki Province, gave on analysis : 



MINEEALOaiCAIi CHEMISTRY. 


ii. 517 


iigo. 

0-25 


CaO. MdO. FeO. Al^O*. 
1.25 0*8i 9-64 0-61 


Rare 

esuths. UOt. SaO«. 
17-34 16-87 0-73 


TiO,. 

0*10 


fiiO,. Cb.Oj. Ta,Oj. HjO. Total. 
0-S7 4M1 10-00 0-85 99-96 


From which is deduced the formula 2[M2(Cb,Ta),0,],R2(Cb,Ta)208, 
where M=Fe, Ca, Mg, Mn, UO, and R rare earth metals. 

On spectroscopic examination, lines of lead, barium, strontium, 
tungsten, yttrium, erbium, dysprodiiim, gadrinium, samarium, 
scandium, and terbium were observed. 

Imperfect black crystals, with resinous lustre of an unnamed 
mineral [d 6-2 — 6-4,, hardness 5 — 6, .streak, blackish-brown) from 
the same locality gave on analysis : 


Rare 

Vrro CaO MuO. FoO. AUO,. earths. UO,. SnO*. SiO,. TiO„ Cb,0,. Ta^O,. H.O. Total, 
rot* 0-86 0-40 11-78 0-87 8-40 21-88 1-20 0-3<f 0-21 30-80 15-(XJ 0-89 89-60 

On spectroscopic examination, lines of lead, barium, strontium, 
zinc, copper, bismuth, beryllium, yttrium, erbium, gadrinium, 
dysprodium, samarium, lanthanum, and scandium were observed. 


Composition of Thortveitito from Madagascar. Ch. 
BocL.tNGF.R and G. Urbain {Compt. rend., 1922, 174, 1442 — 1443 ; 
cf. A., 1920, ii, 627 ; this vol., ii, 306). — The mean of five analyses is : 

SiO,. ScjOj. ZrOj. AljOg. FejO,. GI, Mn, Sn, Sb, Pb. Total. 

44-1 42-4 8-4 3-3 2-0 traces 100-2 

The figures for scandia include about 0-.)% of yttrium earths 
(yttrium, neoytterhium, and hiteciiim). The mineral is only 
slightly attacked by hydrofluoric acid or by fused bisulphates. 
Two or three fusions with sodium carbonate are necessary for its 
decomposition. L. J. S. 

Velardenite from California. E.abl V, Shannon {Froe. 
V.S. Nat. Mus., 1922, 60, Art, 22, 1 — 1). — A dull olive-green, 
eoarsely-granular mineral with greasy to resinous lustre, from 
Tulare. Co., California, is colourless under the microscope. It is 
optically uniaxial and negative, w=T657, e=l-653. Analysis I 
corresponds with 14CaO,2MgO,o.AU03,9SiO., which is interpreted 
as a mixture of five parts of velardenite (2CaO,Al203,Si02) with 
two of dkermanitc (5IgO,2CaO,2Si03). 

SiO,. Al.O,. Fr-iO,. FcO. CaO. MgO. 11,0. Total. 

I. 27-88 25^52 l-5» 0-43 40-8B 4-18 0-34 lOO-SO 

II. 32-86 5-!)5 24-15 — 33-51 2-50 — 100-86 

Mixed -ivith it are grains of a yellowish-green garnet which 
(with some spinel) gave anaWsis II, indicating andradite. 

L. J. S. 

White Chlorites. Earl V. Shannon and Edgar T. Wherry 
{■I. na.^hington Acad. iSci., 1922, 12, 239 — 241). — Colerainite (A,, 
1918, ii, 32')) and sheridanite (A., 1912, ii, 1181) are classed as 
white chlorites. Analysis I is of a white clilorite from Brinton’s 
quarry, Chester Co., Pennsylvania, II from Nottingham, Chester 
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Co and III of a greenish-grey schistose rock from Miles City, 
Montana. I and III agree with the shcridanite formula 
3Mg0,AU03,‘2Si02,3H20, 

but II gives the ratios 9Mgd,Al2O3,0SiO.2,71l2O. ^ III agrees also 
with shcridanite in its optical constants, whilst II is dilfcreiit. 


SiOj. AljOj. FcjOj. FeO. MnO. 

I. 2810 2li-2U 11)6 nit trace 

II 36-70 10-38 1-22 trace trace 

111. 27-78 24-30 1-43 0-33 nil 


OaO. MgO. HjO-. HjO-l-. Total 

ti-aco 30-36 0-.76 14-00 lOO-sj 

0-86 36-44 1-nii 13-80 100-46 

trace 32-71 0-06 13-01 99.64 

h. J. 1^. 


Crocidolite from Eastern Pennsylvania. Ena ar T. W herhv 
and Earl V. Shannon (J. Washitiffluii Aaid. Sc?., 1922, 12, 242- 

244J Blue pleuchroic atnphibolcs C' glaiicampluboles ) occur at 

many localities in eastern Pennsylvania. Analysis of iiiatcTial 
from Oley Lino shows it to be a semiinagncsian crocidolito with the 
formula H20,Na20,Mg0,l'c0,Fe.>03,6Si02. 


SiO,. 

51-62 


Ti jOj. 
2-27 



. HjO 4-. Total, 
2-57 lOO'irj 


Titanium is regarded as replacing ahimiiiiuin and iron, rather 
than silicon, and to it the deep blue is a.sc-ribcd. The low content 
of alkalis is accounted for by the reiilacemcnt of sodium hy 
hydrogen. L. J. S. 


Analytieal Chemistry. 


A New Method of Colorimetry. Paul Uosne {Bull. Sac. 
hid. Mulhome, 1932, 88, 73-77).— A beam of light (froiii a Xermt 
laraii or other aiiitalile source) is directed upwards tliroiigh a 
column of a solution of kninvii streiiglb of the coloured substaiirc 
under investigation and the height of the coliiiiiii necessary fort c 
complete absorption of the transmitted light, as observed thrmigli 
a .spectro.5eope, i.s determined, t^iiiee under these conditions t ic 
colouring power of a substance is directly proportional to the 
height of tlie column and to the strength of the solution, the iiiethod 
allows various colouring matters to be compared when dissohi-d 
in water, alcohol, or other suitable solvents, A. J. n. 

Colorimetry. Paul Ei.eurv {Hull. Soc. Chim. Biol., )922, 
4, 223 232). — A discussion of the conditions under which colori- 

metric methods yickl the most accurate results. 

Colorimetry. (Mlle) Y. (Iaiuikau {Bull Soc 
1922 4, 233- 234).~Tbe accuracy of the coloniuctno imlhod^ 
indicated by the concordant rc.sults obtained during a laigc nuni 
of estituations of .sugar by the picric acid method. 
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Improved Form oJ Gas-analysis Apparatus. E. W. Blair 
and T. SHERLOCK Wheeler (J. Soc. Cham. Ind., 1922, 41, 187-— 
18 St).” — A modification of the usual Bone-Wheeler apparatus is 
described, in which compressed air and reduced pressure are 
eniployed to alter the mercury levels; this saves much of the 
labour involved in raising and lowering the mercury reservoirs. 
The pressure of the air supply is about two atmospheres. In other 
respects, the method of working the ajiparatus is not altered. 

W. P. S. 

The Absorption Meter, an Apparatus for Gas Analysis. 

L. Moser (2. mwrg. Chem., 1922, 121, 313 — 318). — The author 
describc.s a simplification of the apparatus he employed for the 
graidmetrio estimation of liydrogen pIio.sphide (A., 1922, ii, 393). 
T)ie apparatus ha.s been tested and gives good results in the 
estimation of sulphur dioxide, cyanogen, hydrogen cyanide, silicon 
fliiorido, the hydrides of arsenic and antimony, ozone, and chlorine. 
It is unsuitable for carbon dio-xido or any gases vhieh requires an 
absorption liipiid aflfected by the air (baryta water). W. T. 

Apparatus for Determining Hydrogen-ion Concentration. 
Application to the Detection of Mineral Acids in Vinegar. 
AxnRfi Klin’O, a. L.vs.sieur, and (Mme) L.a.s.sif.ur (Ann. 
Chim. annlyt., 1922,4, 1.35 — 137). — A simple ajqiaratiis i.s described 
for determining hydrogen-ion concentration elect romctrieally. It 
is shown that tlie hydrogen-ion concentration of vinegars con- 
taining from 5— 7"'„ of acetic .acid varies from p„ 2-.i4 to''2-83 and 
that the addition of 0-2-1% of sulpluirio acid causes tlii.s value to 
become 1-48 to 2-02. p. S. 

The Clark Hydrogen-electrode Vessel and Soil Measure- 
ments. Ba.mel .1. Heai.y and Perry E. Kanaker (Soil Sci 
1922, 13, 323 -328),— ,Sati.-;faotor y measurement.s of tlie hvdrogen- 
ion concentration of frcsli and air-dried .soils can iie made 'with the 
Clark hydrogen-electrode vessel. Air drying increases the values 
obtained over those of fresh samplo.s. ^ ' A. G. P. 

The Estimation of Chlorine in Organic Material. Stefan 
vo.x Bogdanjiy (2. plu/.iiol. Chem., 1922, 120, 30 — 11; cf. A., 
191.1, ii, 420).- llie author sliows tliat if liis metliod is carried out 
according to his instruction.s, liigli results are not olitained as is 
asserted by Gutmann and Seliesiiigcr (A., 1914, ii, 379). S. S. Z. 

Application of Amalgams in Volumetric Analyses. HI. 
Estimation of Iodic, Bromic, and Chloric Acids. Slet.aro 
I tiKucin (.I.^Chem. Soc. JnjHtn, 1922, 43, 173— 177).— Iodic acid 
reacts at 00“ uitli tervaicnt titanium obtained bv reduction of 
ntiuiic acid .as dc.seribcd previouslv (A., I<i21, ii, ,590), the excess of 
lervalent titanium being then titrated with iron alum. Tlie 

icaclion proceeds as folloAvs : 0TT"+(>H'-..= I' J-liTi"“ + 3H,0. 

romic and cliioric acids can he estimatcil l>y similar procedure. 

K. K. 
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Sodium Peroxide. Jaroseav Milbauer {Chem. Listy^ 16^ 
86).— The estimation of the active oxygen of sodium peroxide l,y 
means of acid potassium permanganate solution is examined. The 
author finds that the best results are obtained by the addition 
of boric acid to the solution, as this fixes the hydrogen pcrosiiilj 
liberated by the acid. This method is very exact and rapid, and 
does not require the use of ice. 

The effects produced by the presence of various metallic salts, 
and of spongy platinum and palladium are also investigated, ij 
is found that if the salt is added to the water before the sodium 
peroxide, the results for the estimation of oxygen will be lowj 
if the salt is added after the solution of the sodium peroxide in 
water, the results are high. This explains the failure of the use 
of permanganate solution alone, as the manganous sulphate formed 
acts as a catalyst, which must be ncutraUsed by an anti-catalyst 
(in this case boric acid). 

The iodomctric method of Kingzett (T., 1880, 37, 792) is also 
examined and found .satisfactory. 

The influence of catalysts on the method whereby the peroxide 
is analysed by estimation of the oxygen liberated by its decom- 
position in acid -or alkaline solution is also studied. From the 
results obtained for this, the author formulates, as a method tor 
the estimation of the active oxygen of sodium peroxide, its decom. 
position in alkaline solution, in the presence of cupric sulphate, 
and the measurement of the gaseous oxygen so liberated. Tlie 
advantage of this mcthorl over that of Arohbutt (A., 1S95, ii, 185) 
is that the decompo.sition is complete in two minutes, and that 
the evolved oxygen is free from carbon dioxide, 

By means of these new methods of estimation the author shovs 
that the action of the atmosphere on sodium peroxide i.s principally 
due to the presence of moisture. R- T. 

Estimation of Sulphur Dioxide. G. Basil Barii.ui {Cim. 
yews, 1922, 124. 279 — 28t). — Titration with jicrmanganate solution 
under definite conditions is recoraraended for the estiniatioii of 
sulphur dioxide. Dilute sulphuric acid solution is treated vith a 
definite volume of standard permanganate solution, and tte 
mixture then divided into two criual portions; the sulphur dioxiiie 
solution under examinatioir is added to one portion and the per- 
manganate solution is added until the coloration is again c(iual 
in intensity to that of the other portion, which has been reserved 
for comparison- To ensure the colorations being of the same 
tint, the acid solution should be reduced and oxidised once or tmee 
(with sulphite and permanganate .solutions, respectively) before 
it is used for the actual estimation. 1- ' 

Examination of Foods for the Presence of Sulphites. 
A. Chastox Chapman {AnalyM, 1922, 47, 2(>4--20 .j).— W hen loocij 
containing onions or mustard are aciditiod with phospnoric a 
and distilled in a current of carbon dioxide, the distillate on oxi a 
■with bromine will yield a distinct quantity of suljpburic aci , 
the oxidation is made with hydrogen peroxide in place of brom 
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n foods will not yield any sulphuric acid unless they actually 
3 „ntain sulphites. W, P. S. 

Factors Influenciug- the Estimation ol Sulphates in Soil. 

(j T Hirst and J. E. Greaves (Soil Sci., 1922, 13, 231 — 249). — 

\ oomparison was made between the gravimetric method of 
estimating sulphates as barium sulphate and the volumetric 
chromate method. By the latter method an average of 97% 
of the sulphate in soil extracts could be recovered. Sodium and 
tassium chlorides had little effect on the results obtained; but 
in the presence of iron and aluminium salts the volumetric method 
tended to give low results. The presence of nitrates caused high 
figures by the gravimetric method and low ones by the volumetric 
method. A 1 : 5 water extract of the soils used, was found to be 
sufficient to remove all sulphates after forty minutes’ shaking. 
Soils particularly rich in gyp.sum needed shaking with water for a 
longer period. Extracts should be clarified by a Pasteur-Chamber- 
land filter. 

Very small quantities of sulphates can be detected more easily 
hy the chromate than by the gravimetric method. A. G. P. 

The Analysis of Polytliionates. Albiu Kurtekacker and 
Albert Feitsch (Z. anorg. Chem., 1922, 121, 335 — 343). — The 
authors have already found that tetrathionates react quanti- 
tatively with a cyanide to form thiosulphates {A., 1921, ii, 502). 
Tritliionates were found by Raschig (A., 1920, ii, 756) to react 
quantitatively with cyanides in hot alkaline solutions to form 
sulphites. The latter reaction is incomplete in neutral solutions, 
whereas tetrathionates in alkaline solutions give sulphites as well 
as thiosulphates. This reaction i.s tlierefore uiLsuitable for the 
wtimation of a mixture of these two polythionates. The estimation 
jf a mixture of polythionates by means of a sul 2 Jhite as recom- 
neiided by Raschig was found to be unsatisfactory. The method 
if Eieseufeld and Feld (this vol., ii, 45) was tested. In the absence 
cf other polythionates, the trithionate reacts quantitatively with 
;opper sulphate, but the estimation is not applicable to mixtures. 
A tetrathionate boiled for half an hour with ctqrper sulphate gave 
a precipitate of copper sulphide and sulqdiur in jsroportioiis corre* 
sponding with the decomposition of tlie tetrathionate as follows : 
®406"=S30 j"-|-S. The authors found, contrary to the results 
of Kiesenfeld and Feld, that tetrathionates were quite stable ; a 
solution showed no decomposition after keeping for fourteen days, 
the instability reported being due to impurities. W. T. 

Pregl's Microanalysis. Friedrich Holtz (Ber., 1922, 55, 
[F|. 1496— 1497).— The use of a bomb furnace in the e-stimation of 
halogen and sulphur is avoided by placing the tubes in brass tubes 
vvliich art! closed at one end and stoppered at the other and are 
heated in the vapour of boiling diphenylmethyiamine, b. p. 29o'^. 

The eslimatioii of nitrogen in difticultiy-combustible substances 
in silica tubes ■which are filled in the following order : 
asbestos plug, oxidised copper wire (7 cm.), reduced copper wire 
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(11 cm.), asbestos plug, copper oxide powder mixed with the 
substance and a little potassium chlorate (4 cm.), oxidised coppf^j. 
wire (5 cm.). The tvibe is supported at either end on gutters lin(.(j 
with asbestos in such a manner that the portion of the tube con. 
taining the reduced copper is left expo.scd to the direct heat of thp 
burner. This portion of the tube is doubly protected on its 
side. After displacement of the air by carbon dioxide, the reduced 
copper is raised to a white heat and after a second passage of carbon 
dioxide the heating of the remainder of the tube is effected very 
gradually in the direction towards the reduced copper. In this 
manner, the decomposition of the oxides of nitrogen is effeett'd 
with certainty. 

Substances may be- conveniently dried in a hollow copper cube 
the walls of which are 1 cm. thick and 6*5 cm. long internally. 

H.W. 

A " Micro-Kjeldahl " Method of Estimating Nitrogen. 
Arthur R. Ltng and William John Price [J . Soc. Chem. Ind., 
1922, 41, 149 — 161t). — A weighed portion of the substance con- 
taining TO — 0-1 mg. of nitrogen is boiled until colourless ^vith 
8 c.c. of concentrated sulphuric aeid, 1 gram of dry potasshun 
sulphate, 0-02 gram of anhydrous copper sulphate, and 2 drops 
of 2-5% platinic chloride .solution. After cooling and diluting 
with 15 c.c. of water, the licpiid is distilled from a 300 c.c. flask 
with sufficient 40“'o sodium hydroxide solution to render it alkaline, 
and the ammoniacal distillate is collected in 50 c.c. of water in a 
graduated 250 e.e. flask. All the ammonia will have been expelled 
when ICO c.c. of liquid has distilled. The distillate is then 
“ nesslerLsed,'’ made up to 250 c.c., and the tint compared with 
a .standard ammonium sulphate solution containing 1 mg. of nitrogen 
per c.c. The comparison will give the apparent nitrogen content 
which [iiust be corrected by a factor (ol)tainc*fl from a cur\e given 
in the original paper) in order to arrive at the actual nitrogen 
content. Idiis is due to the fact that intensity of colour and 
ammonia concentration are not directly proportional. G. F. M. 

Kjeldahlisation of Mononitrophenols, Mononitrobenzoic 
Acids, and Mononitrocinnamic Acids. R. M. ^Faruosches 
and Erwin Vogel {Ber., 1922, 55, [/i], 13S0 -1389).— A con- 
tinuation of previous work (A., 192<), ii, 59)? in wliich it was shown 
that the Kjeldalil-Gunning mctho<l gives accurate results only 
for the ortho-ileri vatives uJien applied to the mononitrophenuts 
and mononitrobenzoic acids. 

The Kjeldalili.salion of mononitro-phenols and -benzoic acids by 
sulphuric acid without adflitiou of potassium sulphate give.s correct 
values for the ortho-, and low values for the meta- and para-coni- 
pounds; it is "’cmarkable that the latter are considerably higher 
than tho.se given by the Kjeldahl-Giinning method. 

8tepwi.se Kjeldahlisation according to Kjeldahl-Cunning shows 
that in the ea.so of o-nitrophenol and o-nitrobenzoic acid, the major 
part of tlie nitrogen value i.s attained during the stage of the 
discoloration which occurs at the commencement of the heating 
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ind the theoretical nitrogen value is almost attained at the period 
of most violent action. With jj-nitrobenzoic acid, on the other 
hand, practically no nitrogen value is attained at the stage of 
initial darkening and the nitrogen is almost entirely present in 
such a form that the calculated nitrogen value is observed after 
addition of phenol ; at the period of most violent action, the 
“converted” nitrogen increases somewhat, whereas that “con- 
vertible ” by subsequent addition of phenol declines, ultimately 
becoiTiing reduced to zero when the solution is colourless. 

In the case of p-nitrobenzoic acid, the replacement of potassium 
sulphate in the Kjeldahl proce.ss by copper oxide or mercuric oxide 
leads to analytical results which are in harmony with the calculated 
values. The activity of copper oxide is not affected by the presence 
of potassium sulphate, whereas that of mercuric oxide is greatly 
depressed. The activity of sodium sulphate is inferior to that of 
potassium sulphate and apijroximately equal to that of lithium 
sulphate. 

A further series of experiments is described in which the 
Kjeldahlisation of p- and »i-nitrobenzoic acid and of p-nitrophenol 
is effected by the presence of potassium sulphate ; the volatile 
produot.s arc collected and heated with concentrated sulphuric 
acid, phenol, and copper oxide. p-Nitrobenzoio acid and p-nitro- 
phenol arc found to behave in an entirely <ljfferent manner; the 
former yields a volatile iiitrogenon.s compound in which the nitrogen 
can bo converted into ammonia sulphuric acid, phenol, and 
copper oxide, whereas the latter undergoes a far more complex 
decomi)o.sttion with the formation of products which do not yield 
ammonia under the described conditions. 

Ill striking contrast to the introbenzoic acids, the throe nitro- 
cinnamic aciils yield almost the whole of their nitrogen as ammonia 
when heated with sulphuric acid and pota.ssium sulphate. vSatis- 
factory results arc also obtained with sulpliuric acid alone or 
mixed with coiipcr oxide. H. W. 

A Micro-method for the Estimation of Ammonia in Blood 
and in Organic Fluids. K. L. Gad-Andre.sen {J, Biol. Chem.y 
1022, 51, 307 — 372). — One c.e. of blood is used for the estimation. 
After addition of borate, it is eva|)orateKi to dryness by licating 
at in a current of <Iry air. T'he ammonia thus removed is 
absorbed in sulphuric acid, decomposed by hypobromitc, and the 
nitrogen measured in Kroglvs microrespirometer as in the author's 
urea metliod (A., 1920, ii, 040). 'J'he method is also applicable to 
secretions, but not to tissues. K. S. 

New Insoluble Organic Nitrates. Jose Giral Pereira 
{Anal. FIs. Quim., 1922, 20, 84 — 92). — in a study of organic com- 
pounds giving precipitate-s or turbiditie.s with nitrates, the following 
compounds are raentioiK-d as new precipitants : p-dianisylphenetyl- 
guanidiiie hydrochloride (acoine), 

OEt'C6H4-N:C(NH-CeH^*OMe)2,HCl : 
dicyanodianiidc, NHX.-(NH 2 )'NH’CO*NH.,, jiroduced by tlie hydro- 
lysis of dicyanodiamidine, NH;C(NH 2 )'NH'CN ; the hydrochloride 
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of hydrocupreine ethyl ether (optoquine), hydrastine hydrochloridp 
The common features in the constitution of nitrate precipitauts is 
discussed. G. W. K, 

So-called Di-9 : lO-monohydroxyphenantlirylainme su^. 
gested as a Reagent for Nitric Acid and Phenanthroxa2uie 

B. Foresti {GazzeUa^ 1922, 52, i, 278 — 285). — The author has 
investigated Bamberger and Crob’s phenanthroxazine (A., I 90 j 
i, 280) and finds tliat the melting point 350 — 355® given by these 
authors is that of a mixture of the compound with its decom- 
position products. The value obtained for the melting point depends 
on the initial temperature of the heating bath. With a hath at 
422® (noil-corrected), fusion occurs after the lapse of six seconds 
from the time of immersion, and since this is the length of time 
required for the tube and substance to assume the temperature of 
the bath, the melting point is taken as 422®. 

It is found, further, that the substance obtained by Schmidt 
and Lumpp (A., 1010, i, 312; ii, 450) by the action of aq^ueous 
ammonia on dihydroxyphenanthrene, and described by these 
authors as di-9(10)-monohydroxyplienanthrylamine, consists of a 
mixture of phenanthroxazine with impure phenanthrazinc and that 
the characteristic behaviour of the substance towards nitrates is 
due to the presence of tlie phenanthroxazine. In testing for 
nitrate, use is made of a solution of 0-01 gram of phenanthroxa/ine 
in 100 c.c. of concentrated sulphuric acid, and as dilution of this 
blue solution with water may give rise to a violet coloration similar 
to that obtained with nitrates, the substance to be tested must not 
be in aqueous solution. The dry re.sidue left in a porcelain dish 
by a drop of the liquid to bo examined is treated with a drop of 
the reagent; in presence of a nitrate, a reddish-violet coloration 
is formed, but if the amount of nitrate is very small, only a violet 
ring appears after some time. In this way 1 x lO'*'^ gram of nitric 
acid is detectable. This reaction is not disturbed by moderately 
high proportions of chlorate or cliromatc, and although slightly 
less sensitive than that of brucine with nitric acid, is not given by 
nitrous acid. The coloration i.s not destroyed by sulphur dioxide, 
but is changed to pale yellow by stannous cliloride. T. H. P. 

Estimation of the Nitro-group in Aromatic Organic Com- 
pounds. II. T. Call.\n and J. A. Russell Hendekso.n {</. 
*S'oc. Chern. Ind., 1922, 41, 157 — 161t). — The low results obtained 
with certain compounds by the Knecht-Hibbert reduction method 
with tj^nous chloride for the estimation of nitro-groups is due in 
the case of readily chlorinated substances such as o-nitroaniiiole, 
a-nitronaphthalene, etc., to chlorination by the titanous chloride 
and the reducing action of the thereby liberated hydrogen, whereby 
a lesser amount of titanous salt is oxidised than would otherwise 
be the case. Thi.s source of error can be entirely obviated by using 
titanous sulphate solutions instead of the chloride, or may be 
very largely avoided even by using sulphuric acid instead of hydro- 
chloric acid to acidify the titanous chloride solution. In general, 
the greater the excess of hydrochloric acid used the greater uill bo 
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the error due to chlorination. Another source of error, due to the 
volatility in steam ot the simpler nitro-compounds, may be obviated 
by Siilphoiiating, but much more simply by reducing under a 
trround-in reflux condenser about 9 inche-s long. By adopting 
these modifications and precaution-s, it i.s shown that, contrary to 
statements by English (A., 1920, ii, 770), nearly all typc.s of nitro- 
compounds can be accurately estimated, including mononitro- 
liydrocarbons, chloronitro-compounds, and other negatively substi- 
tuted nitrohydrocarbons. Rcerystalliscd p-nitroaniline is recom- 
mended as tile ultimate standard for the titanou.s solutions. 

G. F. M. 

Separation of Phosphoric Acid in Qualitative Analysis. 

I). B-CLAEEI'T (Z. anorg. Chan., 1922, 121, 2.74 — 256). — The jire- 
cipitates of the ammonium sulphide group (Groups 111 and IV^ 
taken together) are dissolved in hydrochloric acid (solution is thus 
free from cobalt and nickel) and the solution neutralised with 
ammonia. A large e.\ee.s.s of lead nitrate is added and then sodium 
acetate until the sohifion i.s neutral to methyl-orange. The phos- 
phoric acid is precipitated as lead phosphate, mixed with lead 
chloride and phosphates of ferric iron, chromium, and aluminium. 
The large excess of lead-ion, however, ensures that some ferric, 
chromium, and aluminium-ions remain in .solution. The exce.ss of 
lead is then removed by hydrochloric acid. The author claims that 
tlii.s method j)osse.s.se.s advantages in speed and completeness of 
separation over the older methods. W. T. 

Effect of Adsorption by Stannic Sulphide on the Estimation 
of Phosphates. Si'etar6 Kiklciii (J . Chem. .S'oe. Japan, 1922, 
43, 329- -333). — When pho.sphate is determined l)y the usual 
method, it is found after the tin in .solution is removed as .sulphide, 
tliat there is a delieieney of pho.s])hate. This is due to adsorption 
of the phosphate by stannic sid))hido; stannous sulphide, on the 
contrary, does not adsorb phosphate ; therefore the quadrivalent 
till in the .solution i.s reduced to the .slannoii.s state by zinc in tlie 
lircscnco of carbon dioxide and reinmed a.s sulphide. E.stimation 
of the phosphate in the filtrate tlien gives correct value.s. K. K. 

The Citric Solubility of Mineral Phosphates. J. F. Tocher 
[J. Agric. Sci,, 1922, 12, 12.7 — 143). — The proportion of phos 2 ihoric 
acid extractable by citric acid from ba.sie. slags and mineral phos- 
phates is closely dcjicndciit on the conditions of c.vj)criment. The 
three variables being tlic amount of citric acid used, the amount 
of mineral phosphatu used, and the volume of liquid used, the 
author has investigated flic influence on the amount of phos[ihoric 
acid extracted of varying one of lhe.se factors whilst keeping the 
other factors iit a constant ratio. AVith constaTit weights of luiiieral 
phosphate and citric acid, Ihe aino\int of pliosjilioric acid dissolved 
increases with the volume. With eoii.stant weight of mineral 
Ijhosphate and constant volume, the amount of j)hosphoric acid 
(hssolvcd increases with increase of the amount of citric acid used. 
With constant weight of citric acid and constant volume, the 

VOL. exXTi. ii. jq 
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amount of phosphoric acid extracted decreases with increase in 
the amount of mineral phosphate used. The quantitative relation, 
ships are connected with considerations of mass action and it ij 
shown that the solubility curves obtained can be m^o to fit an 
empirical formula. It is held that citric solubility is influenced by 
so many factors that it is an untrustworthy test of the agricultural 
value of mineral phosphates and slags. The only standard test* 
to be accepted are total phosphate content, fineness of grinding, 
and freedom from injurious substances. G. W. R, 

Invisible “ Mirrors " of Arsenic, Antimony, and Bismuth. 

Hermann Scheucher {Monalsk., 1921, 42, 411 — 420). — Beften- 
dorff’s test for arsenic, consisting in reducing an oxide of arsenic 
with stannous chloride and hydrochloric acid, when arsenic is 
thrown down as a voluminous, brown precipitate, has been de- 
veloped into an extremely sensitive microehcmical test. The 
reactants are introduced into a capillary tube which is then scaled 
to a point at one cncl and heated for a short time in a bath of boiling 
amyl alcohol (130°). The tube is then ceiitrifuged and the ar-seme 
appears as a brown precipitate in the point of the capillary. In 
this way, O Oly of arsenic (y=0-001 mg.) can be detected at a 
dilution of 1 in 250,000. By contrast, the magnesium ammoniiira 
arsenate test is uncertain with OTy of arsenic. The tost is not 
interfered with by antimony, tin, lead, copper, or cadmium. The 
JIarsh test, using I,ockemann’s method (.4., 1905, ii, 353), is sensi- 
tive to O-ly, whil.st with less arsenic the mirror becomes scarcely 
visible, and invisible with 0-04y. If, however, the glass capillary 
containing the mirror, or suppo.scd mirror, is treated with bromine 
vapour to oxidise the arsenic, and the Bettendorff test is then 
applied as above, as little as O Oly of arsenic can ire detected. 

The Marsh test applied to antimony is sensitive to 0-2y, but the 
presence of antimony in invisible mirrors can be demonstrated by 
the luminescence test described by Panelh (A., 1919, ii, 68). Bis- 
muth can be detected in a similar Avay when the hydride is prepared 
by Paneth’s metliod. The mirror is <li.ssolvcd in a drop of nitric 
acid, which is then transferred to a piece of ignited caloiiiin carbonate 
held in a platinum loop and the (lame tc^t applied. For antimony, 
the limit of sensitiveness is O-OOly. An invisil)le mirror can also 
be “ developed ” with a solution of ferrous sulphate in acetic acid 
containing silver nitrate. After a short time, silver is deposited in 
the place where the mirror should be. The reaction i.s extra- 
ordinarily sensitive, but, unfortunately, a glass tube which hao 
merely been ignited with only a current of air passing through may- 
give the reaction, althougb a quartz tube will not do so. 

E. H. K. 

Colorimetric Estimation of Arsenic by means of Quinme 
Molybdate, i). CuorrcirAK (Ann. Vkim. aiiali/t., 1922, 4, 138— 
142), — A sohition containing a trace of arsenic is oxidised with 
nitric acid, evaporated to dryness, and the residue treated wit i 
9-5 c.c. of 17-5% nitric acid, 4-5 c.c. of water, and 20 c.o. of 1™"* 
®'‘’V'ibdato reagent; tho turbidity produced is compared with tha 
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given by a known amount of arsenic under similar conditions. As 
little as 0-00002 mg. of arsenic gives a visible turbiility. The 
reagent is prepared by ^ssolving 0-5 gram of quinine hydrochloride 
ill 10 c.c. of water, adding .5 c.c. of arsenic acid solution (containing 
0-01 mg. of arsenic per c.c.), 10 c.c. of 17-5% nitric acid, and 1 c.c 
of sodium molybdate solution (3-5 grams of sodium carbonate and 
9.5 grams of molybdic acid per 100 c.c.); after a few minutes, the 
mixture is diluted with water to 120 c.c., and filtered through a 
filter-paper moistened previou.sly with nitric acid and wa.shcd. 
If heavy metals are present in the solution under examination, the 
arsenic must be separated by distillation with hydrochloric acid, 
potassium bromide, and hydrazine sulphate, the distillate oxidised 
with nitric acid, evaporated to dryness, and the dry residue used 
for the estimation. YV g 

Inadequacy of the "A.R.” test for Alkalis in Calcium 
Carbonate. VV. Singleton and H. Williams {Anali/st 1922 
47, 252— 254).— Only about .50% of the total extractable sodium 
carbonate is washed out on boiling 5 grams of calcium carbonate 
with 50 0 . 0 . of water for ten minutes. 'I’hc alkali,? present in 5 grams 
of '■ A.R.” calcium carbonate were therefore determined by the 
Lawrence Smith method (this Journal, 1871, 442) and the amount 
of sodium carbonate obtained was more than ten times that given 
by tile A.R. method. Ihe result wa.s checked by decomposing 
5 grams of the calcium carbonate with hydrochloric acid and pre- 
cipitating the calcium twice with ammonium carbonate aixl ammon- 
ium oxalate. Substantially the same result was obtained It 
therefore appears that only about 10% of the alkali carbonates 
present in the calcium carbonate are removed by one extraction 
with water. H. C R 

A Comparison of the Calcium Content of some Virgin 
and Cultivated Soils of Kentucky by an Improved Method 
for the Estimation of this Element. O. M. .Shedd (Kentuckii 
Agr. Exp. Sta. Bull., 230 (October 1921).— In estimating the 
total calcium in the soils, 1 gram of soil (passing through a 
lOO-mesh sieve) is fused with 5 grams of a mixture of sodium 
and potassium carbonates (10:13) for ten minutes. The fused 
mass 13 dissolved in hydrochloric acid, evaporated to dTjuiess, 
and the silica dehydrated. The residue is extracted with dilute 
hydrochloric acid and the silica filtered off. Filtrate and washings 
should not exceed 100 c.c. The solution is made jinst alkaline to 
litmus wath strong ammonia and then just acid witli hydrochloric 
solution, which is not always perfectly clear at this 
IS heated to boiling and the calcium precipitated by aikbng 
h / Srarns of solid ammonium oxalate. Further addition of 
5 ' rochlnno acid may now be necessary to maintain the solution 
nl.'innli’ ‘‘'’'i''*- t"'** to fbree minuti-s’ boiling, the solution is 

1 the steam-bath for a few hours and allowed to remain 

precipitate is filtei-ed, washed t-aice with water, 
in convert it into oxide or carbonate. This is redissolved 

acm and manganese precipitated by the addition of bromine 

19—2 
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and excess of ammonia. After heating until only a little ammonia 
remains, the solution is made faintly acid with oxalic acid ami 
filtered. The calcium is then prticipitated from the nitrate as 
before and finally weighed as oxide. A. G. I*. 

Flame Reactions of Thallium. Jacob Paptsh {Proc. Indiana 
Aatd. Sci., 1918, IGfr— 169).— Tliallous chloride dissociates in a 
Bunsen flame to the free metal which colours the flame and may 
be precipitated on a cold surface as a brown mirror. In a hydrogen 
flame in air, tliallous chloride iwoduces five zones of lummcsconce. 
Metallic thallium will condense from the iimermo.st cone on a cold 
surface hut not from the outer cone where the luminescence is 
nrobably due to oxidation of the thalliiini. 

' CiiEMic.^L Abstracts. 


Tervalent Titanium. II. Estimation of Copper and Iron 
in the Presence of each other. William M. Thorntox, jun. 
U Amnr. Cham. Soc., 1922, 44, 998—1001 ; c£. A., 1921 , ii, 279).- 
A method is do.scribcd for the estimation of iron and copper in the 
prcfseuco of one another by means of a .standard solution of titanium 
trisulphate. The method is as follo\NS. The mixture of cujpric 
and ferric sulphates is dissolved in less than 100 c.c. of water, 
acidified witli 10 c.c. of 1 : 1-sulphiiric acid, and cooled to 15 . .1 
ouaiititv of 10% ammonium thiocyanate solution from 2-0 to 
,5 c c , depending on the amount of copper anticipated, is added 
and the solution titrated with a standard solution of titanium 
trisulphate until the, pink colour just vanishes. The titre gives tlic 
sum of the copper and iron present. Tlie, whole is then uoaterl to 
incipient ebullition, to coagulate the cuprous tliiocyanate, cooled, 
and filtered. Tlie precipitate is thoroughly waslied with cold 
water and the filtrate and washings arc cooled to 15°. The solution 
has by this time probalilv become pink again, due to oxidation by 
air If so the colour is bleached by the careful additioii of titanium 
tri.sulphate, and sufficient silver nitrate {2-r)-5 c.c. of 25% solution) 
is added to precipitate the whole of the thiocyanate. Ihc fmous 
iron is tlu-n titrated with a standard solution of potas,sium per- 
manganate, The method is shown to bo accurate and trust, 
worthy but the precaution of previously testing tlie titanium solu- 
tion for iron mii-st be taken, and if such is found the permaugaimtc 
value corrected for this amount. • • • 


Quantitative Analysis of Aluminium AUoys especially of 
Duralumin. E. Mexdes da Costa-Vet (Chem. II ccl'bfaff, 1J-, 

19 249 251). — The alloy of aluminium introduced for airships d\ 

the Diirencr Metallwerke contains Cu ;j-5 -4-5%, 

Jig 0-5% The methods of Colht and Began (A., 1JI8. h B') 
and ofWithey (A„ 1910, ii, _ 538) for analysis ‘'"j; “‘'p' ® 
unsatisfactory, since in tlic first the. magnesium is almost cm 
Tiletely carried down in the ammonia precipitation of ^ 

ganese, and aluminium, whilst m tho second it 
precipitate the magnesium from the tartaric acid so. 
means of pyrophosifliate. 
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It was found that magnesium can be.st be estimated after removal 
of copper by means of hydrogen sulphide, and of iron, aluminium, 
and part of the manganese by means of ammonium chloride and 
ammonia, the latter separation being performed twice, by precipi- 
tation with phosphate. 8omo of the manganese remains from the 
ammonia precipitation, and i.s weighed with the magne.sium as 
pyropho.sjihate ; this is estimated by redis.solving the preeijiitate 
and titrating with permanganate. 

The ammonia precipitation must bo carefully carried out, and 
the liquid filtered iniiiiediatcly to avoid separation of magnesium 
at this stage. g I p. 

The Quantitative Estimation and Separation of Aluminium. 

Gerhart Jandeb and Eewiv Wj!-\dehor.st (Z. angew. Che.m., 
1922, 35, 244 — 247). — Precipitation of large amounts of aluminium 
hydroxide from solutions containing other metals such as magne.sium 
and manganese leads to such high rcsult.s that the direct estimation 
of aluminium in alloys consisting chiofiy of aluminium i.s not 
possible by tlie ustial methods. In sucli eases, the authors recom- 
mend iicatiug tile alloy in a current of woil-dried hydrogen chloride 
at 20(r, wliereby all the aluminium sublimes as chloride together 
ivith small amounts of silicon, magnesium, and manganese chlorides, 
whilst iron, eopi>er, and zinc remain in the boat. The .siibUmatc is 
dissolved in dilute nitric acid and the solution ex^aporated repeatedly 
xx-ith further quantities of the same acid until all chlorine is expelled. 
The silica that .separates is removed by iiltratitxn and the solution 
is evaporated to dryness. The residue is ignited, gently at first, 
then strongly, and xx'eighcd as aluminium o.\idc containing some 
manganese and magnesium o.xidcs, xvhich are determined separately, 
the former colorimctrically and the lattxT as iiyrophosphato, and 
dediitted, [Cf. J. Soc. Chem. Ind., 1922, July.] A. R. P. 

A Proposed Estimation of Chromium and Nickel in Steel. 

Fritz iSimiox (Chem. ZJg., 1922, 46, 504). — The .sample i.s dissolx’ed 
in aqua regia, the solution neiitralisexl and poured into an excess 
of a solution of sodium hydroxifU*. containing liydrogen or sodium 
peroxide. After boiling to expel oxygen, the precipitate is collected 
on a Nutsehc filter, well wa.slicd, then returned to the beaker and 
igcstcd xvith ammonia and ammonium carbonate to extract the 
nickel. The chromate in the filtrate is estimated bv any suitable 
method. [Of. J. Hoc. Chem. Iml., 1922, July.] ‘ A. R. P. 

Amalgams in Volumetric Analyses. TV. 
rj o®® Cadmixma Amalgam. Xaotsuna Kano (J. 
ino?' 19-2. 43, 333— 340).— In earlier papers (A., 

tio ’• fhc volumetric estimation of molybdenum, 

’ reduction by means of liquid zinc amalgam 

piHr extend the method, the zinc is now reidaeod by 

preparation of the amalgam and the 
In op^'ration are practically the same as in the former case, 
e cases of molybdenum and iron, the cadmium amalgam acts 
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as well as the zinc amalgam, but in the cases of vanadium and 
titanium, the reduction is not complete. With uranium, it 
necessary to carry out the mluction in an atmosphere of carbon 
dioxide. K. K. 

The Estimation c£ Uranium in Presence of Phosphoric 
Acid. A. ScHOEP and W. Steinkuhler [Bull. Soc. chim. Belg. 
1922, 31, 156 — 159). — The analysis of dewindtite (this vol., 
305) and of stasite (this vol., ii, 386), phosphates of uranium, and 
lead, necessitated more satisfactory methods than those hitherto 
used. The following procedure lias given trustworthy results for 
both phosphate and riranhim in a series of control experiments. 
Sihea and elements which arc precipitated by hydrogen sulphide 
in acid solution arc first eliminated, the uranium is oxidised by 
means of nitric acid, and the phosphoric acid then precipitated 
with molybdate solution. Addition of ammonia transforms the 
uranium into ammonium nranatc; from this the metal i.s pre- 
cipitated as uranium sulphide on the addition of ammonium sulphide, 
the precipitate being washed until the washings arc free from 
molybdenum. No solution and reprccipitation is necessary. 

H. J. E. 

lodometric Studies. II. Bohdan Kohler {Chem. Listy, 
16, 87 — 91 ; cf. A., 1921, ii, 410). — The best results in the iodometric! 
titration of tin are obtained by dissolving the tin in CiV-hydrochloric 
acid, adding to this a known amount of iedine dissolved in potassium 
thiocyanate, and determining the excess of iodine with a standardised 
sodium thiosulphate solution. 

Contrary to the observation of Zulkowski and Brulins {J. pr. 
Chem., 1859, 103, 351), the velocity of the reaction Cr^O/'-p 
14H'-l-6r — >■ 2Cr*"'l-7H20-l-6I is fpiite considerable. 

The titration of tin by means of potassium dichronmte solution 
gives exact results if atmospheric oxygen is excluded from the 
solutions. Since it is, in practice, difficult to have air-free solutions 
of potassium diehromate, a correction of -j-0-068 mg. of tin per c.c. 
of aqueous aerated potas.sium dichromate solution is advocated. 
This correction is based on th(5 assumption that the solubility of 
oxygen in decinormal potassium dieliromatc solution is little 
different to that in pure water. B. T. 

Reduction of Vanadic Acid Solutions with Mercury. Le 

Roy W. McCay and William T. Anderson, jun. {J. Amer. Chem . 
Soc., 1922, 44, 1018 — 1021 ; cf. this vol., ii, 217}.— When vanadic 
acid in the presence of sulphuric or hydrochloric acid is vigorously 
shaken with mercury the vanadium is reduced to the quadrivalent 
state according to the equation 2HVO3-b2Hg+3H2SO4=^2V0S04T 
Hg„S04+4Hjj0. If the solution before shaking is mixed with a 
httle more sodium chloride than is equivalent to the mercurous 
sulphate formed, the whole of the mercury is precipitated as mer- 
curous chloride and a pure blue solution left which may be quanti- 
tatively titrated with potassium permanganate when the reaction, 
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fopresentcd by the equation 10V'OSO4+2KMn04 +121120= 
10HVO3+K2SOi+2MnSO4+7H^O4 takes place. A method of 
estimating vanadic acid by means of the above reactions is described. 
The solution of vanadic acid containing sulphuric acid and the 
requisite amount of sodium chloride (0-3 gram for each 50 c.c. 
(if iV/lO-permanganate required) is diluted to 100 c.c., placed in a 
stoppered bottle, and vigorously shaken with 20 c.c. of mercury 
for live minutes. The liquid above the grey mercury mixture is 
decanted into a small beaker and poured through a suction filter. 
The residue in the bottle is washed four time.s by decantation, 
20 c.c. of water being used for each washing, and the washings are 
severally decanted into the beaker and then through the filter. 
The total filtrate is diluted to 250 c.c., heated at 80 — 90°, and 
titrated with permanganate to the faintest pink. The whole 
prooea.9 may be completed in thirty minutes ; it gives results wliich 
are identical with those obtained by the sulphur dioxide method, 
and since uranic acid and arsenic acid are not reduced by mercury, 
the method may be employed in the presence of these acids. 

J. F. S. 

Detection of Antimony in Analysis. Th. Sabamtschka 
and H. Schmidt (Ber. deul. Pluirm. Ges., 1922, 32, 132 — 135). — 
To obviate the necessity of u.sing platinum foil, antimony may 
be detected in the solution of the sulphides of antimony and tin 
in conoontrated hydrochloric acid as ordinarily obtained in the 
course of analysis, by diluting a portion of this solution with an 
equal volume of water, adding a piece of arsenic-free zinc to the 
cooled liquid in a test-tube, and allowing the ksuing gases to 
impinge on a piece of filter-paper freshly moistened with a 10% 
solution of silver nitrate. In presemee of antimony the paper 
will become quite black on the under side within two minute.?, 
or immediately if considerable quantitie-s are present. A slight 
brown coloration is to be disregarded, and it is important that the 
silver solution is riot too concentratecl, otherwise small amounts of 
hydrogen autimonide may cause only a brownish-yellow coloration 
instead of black, as is always obtained with dilute silver solutions. 

G. F. M. 

Detection of Benzene in Light Petroleum. F. Schwarz 
(Lhem. Zlg,, 1922, 46, 401). — It 5 c.c. of pure light petroleum are 
added to 2 c.c. of a mixture consisting of ecpiai volumes of aniline 
and 95% alcohol, the aniline separate.? as a layer; should as little 
as 5% of benzene be present in the light petroleum, the aniline 
di)e.s not separate from the mixture and a clear solution is obtained, 
if desii-ed, the light petroleum may be fractionated previously, 
and the test applied to the fraction having b. p. 80° to 110°. 

W. P. S. 

■ Detection and Estimation of Acidity and Alkalinity 
m Cotton Fabrics. Hubert Fbask Coward and Gladys 
iU-«r WiOLEY (Trans. Text. Inst., 1922, 13, 121— 126).— The 
es ing of cotton fabrics for traces of strong acids, such as might 
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give rise to “ tendering,” w complicated on the one hand by the 
fact that cotton exhibits a preferential attraction for the baisi^ 
constituent of neutral salts and thus produces an acid reaction in 
their aqueous solutions, and, on the other, by the fact that cotton 
retains absorbed mineral acids so tenaciously that they can only 
be completely removed by repeated extractions with boiling water. 
It is now shown that the first factor is of far less moment in the 
titration of acid in the presence of the fabric than the second factor 
would be in a titration of the extract. Acidimetry of bleached 
cloth, correct to 0-01% of hydrochloric or sulphuric acid, and alkali- 
metry, correct to (>'02% of soda, calculated as sodium hydroxide, 
can be carried out by titrations with ()*02A-solutions, at the boil, 
in the presence of the fabric, using phcnolphthalcin as indicator, 
A fabric wliich contains up to 0-1 % of sulphuric acid might, however, 
retain up to 0-05% after two extractions with boiling water. 

The use of organic indicators, and a mixture of potiassiuin iodide, 
iodatc, and starcl), for “ spot ” tests on the fabric is also described, 
and the sensitivity limits arc indicated. Methyl-red is responsive 
to about 0‘00o% of strong acid or alkali. Difficulties arising from 
the presence of weak acids, soap, finishing ” compositions, and 
dyes are briefly discus.scd, but methods for testing raw cotton 
fabrics have still to bo investigated. J. C. W. 

Estimation of Volatile Fatty Acids. G. Wiegner and 
J. Mao.\s.\nik {Miff. Oeb. fjchcnsmitl. Hf/g., 1919, 10, 150 — 174: 
from Bicd. Zentr., 1922, 51, I-IO — 14.")).- — In the distillation of 
aqueous solutions of volatile fatty acids the following relalion.ihip 
is established, (Iog>i-log y 2 )/(log.t-i-log.r 2 )=constaut, where 
are the amounts of aci<l in terms of c.c. of standard alkali required 
for neutralisation of the residue at the beginning and end of a 
distillation interval and .Tj, .To, the corresponding amount.s of walcr, 
Values of the constant are given for the volatile fatty acids. The 
formula is applied to the e.stimatiou of volatile acids in silage. 
An example is given in which an aqueous extract containing acetic 
and butyric acids is made up to a known volume and distilled to 
half volume, the operation being repeated three times. From the 
litre of the distillates the acid value of each succe.ssive re.sidue is 
obtained, whence by calculation tlic amounts of ac(‘tic5 and but^Tic 
acids respectivedy in the original extract are o])tained. The method 
may be applied to the estimation of volatile acids in wine.<. 
Analytical figures arc given for the amounts of acetic, butyric, 
and lactic acids in different kinds of .silage. C. W. R. 

Analysis of Acetic Anhydride. A. Heci.aire {PrrJ. Essod. 
Oil Bee., 1922, 13, 148 — 149). — Ten grams of acetic anhydride arc 
weighed out into a 2.50 c.c. fla^sk, diluted with 75 c.c. of water 
free from carbon dioxide, and heated on a water-bath for fifteen 
minutes under a reflux condenser. The product is diluted to 500 c.c. 
\vith a further quantity of carbon dioxide-frc^c water, and oO c.c. 
are titrated with A 7 ' 2 -potassium hydroxide solution free fi'ow 
carbonate. The percentage of acetic anhydride present is then 
(e.c. A72KOKused xl7-144)-570-45. The necessity for using 
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^vatet' and alkali free from carbon dioxide is emphasised. The 
latter is readily obtained by mixing 1000 o.e. of ordinary pota,s,sium 
hydroxide solution with ,50 c.c. of milk of lime, and after keeping 
oru! or more day.s the clear liquid i.s .syphoned off and standardi.scd. 

G. F. M. 

Detection and Estimation of Free Sulphuric Acid and 
Sulphoacetates in Cellulose Acetates. M. IOntat .and E. 
VuLQura (An7i. Chim. analyt., 1922, 4, 131— 135).— To estimate 
free sulplmrio acid, 10 grams of the ccllnlosc acetate are digested 
for thirty minutes with 200 c.c. of water at 15°, the mixture is 
then filtered, and the filtrate is titrated with standardised barium 
hydroxide solution, tho end-point being determined electrometrically. 
Tliorc is a sharp break in the titration curve when all the free 
isulphuvio acid has been neutralised. Xonc of the samples examined 
by the authors contained free s\ilphuric acid, and it is suggested 
that this acid is not prestmt in normal cellulose acetates, tho 
(piaiititias found by other observers being actually due to tlic 
presence of alkali or alkalinc-carth sulphates, acetic acid giving 
the acid reaction. OIIuIosf> acetate prepared by methods involving 
the use of stdpliuric acid as catalyst invariably contains sulpho- 
iicctic acid comhine<l with the cellulose ester. The sulphoacetate 
i.^ estimated by lieating 10 grams of the colhilose acetate with 
50 c.c. of water in an aut(X‘lavc at J25^ for five hours ; the sulphuric 
aokl resulting from this hydrolysis is then titrated electrometrically. 
The amount of sulphuric acid present as sulphoacetate in well- 
prepared cellulose acetate is always less than 0-03®o- W. P. S. 

Determination of the Iodine Value of Aliphatic and 
Aromatic Unsaturated Compounds. D. Holdj:, P. Werner, 

IdaT.^cke, and C. Wir.KK {Chem. Cmschau, 1922, 29, 185—188).— 
The determination of tho iodine value is a valuable criterion of the 
purity of higher imsaturated fatty acids and their derivatives when 
other methods, sueli as molceular weiglit and melting point deter- 
liiinations, fail, and has been ii.sed by Holde and Wilke in the 
tiisoof ei'ucie acid (this vol., i, 317). For this inirpose, tln^ Hanus 
K'.^gcnt (10 grains of io<line iiioiiobromidc in 500 e.e. of glacial 
acetic acid) is preferred, as it gives results in close agreement with 
thfwo obtained witli Hiibr.s reagent, and i.s more ea.sily prepared, 
more stable, and more rapid in action, fifteen minutes being sufticient, 
Mith about 50‘)o exce.s.s of the reagent, for tlic completion of the 
reaction. Accurate results are also obtained with aromatic un- 
Mturated compounds, for example, safnde, under .dmilar conditions. 

known, anomalous results are given by the 
It el- nailer reagent, and by Wij.s's reagent for clioiestcrol and 
pjutosterol, tile former giving abnormallv low, and the latter 
normally high ro.siiUs. With the original lliibl solution, liowever, 
although slightly high results (73- -77 compared with 
I iliconTical) were obtained with cholesterol, but witli pdiyto- 
j CIO \aiucs varying from 41 to 76 were obtained, according to 
reaction and the excess of Hubl solution 
‘I'eietl. AVith bulii alcohols. Wijs's solution gave values of 
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about 135, that is, approximately double the theoretical. \ 
similar difference in the results obtained with the Hiibl-WaUer aud 
with Wijs's reagents has been observed with mineral lubricating 
oils and with naphthenic acids, which may indicate the presence 
of cholesterol derivatives in these products. G. F. M. 

Estimation of the Various Acids of Wine. Th. von Pellek. 
BERG {Z. Unters. Nakr. Gemtssm.^ 1922, 43, 217“255). — The author 
has developed a scheme of analysis by means of which the separate 
proportions of weak organic acids (tannic acids) and of tartaric, 
malic, succinic, and lactic acids may be estimated. [Cf. J. 
Chem. Ind., 1922, 514a.] T. H. P. ’ 

A Colorimetric Method for the Estimation of Homogeutisic 
Acid in Urine. A. P. Briggs (J. Biol. C/iem., 1922, 51, 453— 
454).— The method depends on the reduction of phosphomolybdic 
acid by homogcntisic acid (cf. Bell and Boisy, A., 1920, ii, 709). 
The diluted urine is treated first with a solution containing 5% oi 
ammonium molybdate iu 5A-sulphuric acid, and then with a 1% 
solution of potassium dihydrogen phosphate. The colour pro. 
duced is compared with a quinol standard, experiments having 
shown that 1 mg. of quinol is equivalent to 0*79 mg. of homo- 
gentisic acid. Albumin and sulphides interfere with the reaction, 
but these may be removed, if present, by means of trichloroacetic 
acid and silver sulphate. K. S. 

Estimation of the Iodine-Bromine Number without using 
Potassium Iodide. L. W. Winkler {Z. UnUrs. Nahr. Geiiussm., 
1922, 43, 201 — 204). — The use of potassium iodide in this estira* 
ation can be avoided by treating the oil or fat with excess of 
bromine, adding a solution of arseiiious oxide, and titrating the 
excess of the latter with potassium bromate solution. A blank 
estimation is carried out, using the same quantities of the reagents 
as for the actual estimation and allowing them to react for the 
same length of time. The result.s are almost identical with those 
obtained from using potassium iodide solution according to the 
original method {ibid., 1916, 32, 358). H. C. R. 

Use of Semi-microchemical and Microchemical Methods 
in Place of Macrochemical Methods in the Analysis of Foods. 

H. Luiirio [Pharm. Zenir. h., 1922, 63, 218 — 221, 227 — 232).-- 
The Reichert-Meissl, Polcnske, saponification, and iodine number-^ 
of fats and oils may be estimated on quantities of substance varyijig 
from 0-02 to 0-2 gram. The procedure employed is similar to that 
used in the methods in their usual form and is described in detail; 
in the case of the Reichert-Meissl number, the distillation requires 
about five minutc.s, 10 c.c. of distillate arc collected (when 01 
gram of fat is taken), and the result obtained must be multiplied 
by 0*9 to obtain the true Reichert-Meissl number. W. P- S- 

The Constants of Indian Beeswax. 0. D. Roberts and 
H. T. Isup {Analyst, 1922, 47, 246— 251).— Tables are given ot 
the constants of twenty-three sample.s of honeycomb and 
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(lollocted under the supervision of District Officers in Bengal, 
Eastern Bengal, and Assam. The low acid values obtained arc 
remarkable, being in many cases lower than 6, the figure hitherto 
accepted a.s the lowest representing unadulterated Indian beeswax. 
Both Weinwurm’s test and Salamon and Seaber’s test are shown 
to he untrustworthy. H. C. R. 

The Estimation of Aldehydes and Ketones by means of 
Hydroxylamine. A. H. Bennett and P. K. Donovan {Analyst, 
1922, 47, 146). — The method originally proposed for the estim- 
ation of citral in lemon oil (A., 1909, ii, 192) can be applied to 
other aldehydes and ketones. With formaldehyde, acetone, and 
benzaldehyde, very clo.se results are obtained. Carvone requires 
rather more carefully standardised conditions. The analyses of 
citroncllal and citral arc slightly lc.s3 accurate. No satisfactory 
re.siilts could he obtained for camphor. The hydroxylamine 
hydrochloride used for thi.s process should be recrystallised from 
water, and not from alcohol. A. G. P. 

The System Camphor-Alcohol-Water in Relation to the 
Titration of Camphor-spirit. K. Soherinoa (Pharm. Week- 
btai, 1922, 59, 389 — 395). — The proportions of camphor, alcohol, 
and water which can remain in equilibrium in a single-phase 
system at various tomjxjraturos have been determined, and the 
results expressed graphically on the ordinary equilateral triangle 
presentation. Known solutions of alcohol and camphor were 
treated with water until a permanent separation occurred, and 
the increase in weight was then determined. 

It is shown that many mixtures can be prepared to satisfy the 
requirements laid down in the Pharmacopccia, and that in analysing 
the preparation as recommended by titration witli water the 
temjMraturo must bo kept between 20“ and 25“, and also that 
the amount of camphor which can be added and held in solution 
at 15“ should he specified. S, I. L. 

The Detection of Vernin. If. .Steudel and R. Freisf, {Z. 

Cliein., 1922, 120, 126 — 129). — Vernin when boiled with 
acetic anhydride containing a small particle of sodium acetate 
and then cooled yneld.s lustrous, p.ale ro.se needles, which after twice 
rocrystallising from absolute alcohol give co]ourle.ss prismatic 
needles of Iriacetylvornin, m. p. 226“, [x]',; +2'300“. S. S. Z. 

The " Cotton Wool Plug ” Test for Indole. S. N. Gore 
{Indian J. JM. Research, 1921, 8, 50.5— 507).— The under-surface 
ot the plug is evenly moislencd, first with a few drops of a sol\ition 

m i)-dimetliylaiuiiuibenzaldchydo in 95 e.c. ot ab.5olute 
ehjl alcohol and 20 e.c. pf hydrochloric acid, and then with a 
inn ^ solution of t grain of potassium persulphate in 

rl t of (hstilled water. The tube containing the plug, pushed 
hbout an inch above the surface of the broth culture, is 
{■f.™ ojjright in a gently boiling water-bath and heated for about 
en minutes. Indole, when present to so small an extent as 
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0 0005 mg. per c.c. of the hroth culture, volatilises and develops 
on the plug a rose colour which is viewed through the tube. 

Chemical Abstracts 

The Detection and Estimation of Monoamino-acids, p 

Engeland {Z. 'physiol. Chem.., 1922, 120, 130 — 140). — The author 
estimated prolinc by means of his betaine method in glutin and 
clastin. The former protein showed a content of 10*9% and the 
latter of 4*3% of prolinc. The same method was applied in the 
case of ascitic fluid. Six and a half litres of fluid yielded 0-06 grain 
of the chloroaurate of the betaine of leucine and 0*025 gram, of the 
chloroaurate of the betaine of lysine by this method. S. S. Z, 

Colorimetric Estimation of the Amino-acid Nitrogen ip 
Normal Urine. Otto Eolix {J. litol. Chem., 1922, 51, 393 ., 
394).— Ammonia is removed by shaking with permutite and the 
estimation is then carried out as for blood (of. this vol., ii, 540) 

E.8.' 

The Manipulations Preparatory to the Estimation ol 
Amino-acids in Blood. Fernand Petitjean {Bull. 80c. Ch'm. 
Biol., 1022, 4, 108 — 114). — For the preparation of blood for the 
estimation of its amino-acid content by Van iSlyke's method, the 
author recommends, from the numerous methods which have 
been proposed, decorni>osilion of urea by means of the soja beau, 
folIoAved by precipitation of proteins by the addition of trichloro- 
acetic acid. Details of the technupic used are given in the original. 

K. 8, 

Estimation of Urea from the Carbon Dioxide Produced by 
Urease. Zolt.an Asz6di {Biochem. Z., 1922, 128, 391—395; 
cf. A., 1920, ii, 519). — An improvement in Partos’s apparatus is 
described and examples given of its use. H. K. 

A Micro-urease Method for the Estimation of Urea in 
Blood, Secretions, and Tissues. K. L. Gad-Andresen {J. 
Biol. Chem., 1922, 51, 373 — 370).- The urea is first decomposed 
by means of urease and the ammonia thou estimated by the method 
described for ammonia (this vol., ii, .523). A cun'ection is made 
for the ammonia originally present. E. S. 

The Estimation of Guanidine. A, IT. Dodd {J. Soc. Ckm. 
hid., 1922, 41, 14.)— 147t). — ^'i'hc pre.sencc of guanylcarbaiiude, 
which is likely when guani<line has been j)rcpared from dicyanodi- 
aruide and dilute acids, interferes with the estimation of guanKiiiie 
a.s picratc, as thi.s subslaiice also gives an insoluble ])icrate wtli 
picric acid or ammonium picratc. It is found, however, that 
guanylcarbamidc picratc is much more soluble in sodium hydroxide 
solution than the guanidine compound^ and by choosing suitable 
concentrations it is possible to preeijntate the latter whilst the 
former is retained in solution. The guanidine solution, of less than 
1% strength, is added to 50 c.c. of the precipitant consisting of a 
solution of 20 grams of picric acid in 100 c.c. of iV/l-sodium hydr- 
oxide solution. The precipitation is carried out in hot solutions 
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(90'), and tlie mixture kept for at least six hours before filtering 
through a Gooch crucible. The correction which would have to 
be applied to the weight of picrate obtained on account of its slight 
solubility in water can only be determined for each individual case, 
but empirically it was found that under the conditions above 
mentioned washing the precipitate with only 50 c.c. of water left 
ju.st about sufficient sodium picrate behind to compensate for the 
solubility of guanidine picrate. It wa.s found incidentally that 
precipitation of guanylcarbamide by neutral sodium picrate was a 
distinct improvement on the u.se of picric acid. G. F. M. 

The Method of Estimating AUylthiocarbimide in Mustard 
Flour. E. Luce and A. Douoet (J. Pharm. Ckim., 1922, 25, 458 — 
4(i4). — In e.stimating allyllbiocarbimidc by Dieterich’s mcthocl, u.sing 
arainoniacal silver nitrate, exact results may be obtained either 
volumetrically or gravimtdrieally, providing certain precautions 
arc observed. In the ca.se of mustard flour, tlic reaetioii is com- 
plete after si.x hours’ contact even in the cold. Ris(! in temperature 
Lid (‘.xtension of the time of maceration are both followed by a 
secondary reaction which destroys some of the es.sencc formed at 
first, and hence a low figure is obtained. During the first hour of 
maceration, this .secondary reaction is nogligihle whatever tlie tem- 
perature may he. Hence to olitain .accurate results the duration 
of the maceration should be reduced to one hour and the essence 
left in contact with the ammoniaeal silver nitrate in tlie cold for 
six licura or at 80—85° for one hour, using a lla.sk witli a reflux 
condenser. W. G. 

Characteristics of Identity of a Water Distilled from the 
Cherry Laurel Henri Pecker {J. Pharm. Chim., 1922, [vii], 25. 
424 -429). — The distillate from the cherry laurel as officially 
pivparcd and containing 1 gram of hydrocyanic acid per litre 
should also contain a marked amount of henzaUlehydc, usuallv 
above 3 grams per litre, l.uidcr such conditions, the amount cif 
free hydrocyanic acid docs not exceed 0'25 gram jier litre. The 
distilkite .should give an ahno.st iiumcdiatc precipitate, in the cold, 
with Dciihit's phenylhydrazino reagent, and with a .solution of 
ammonium molydid.ate in sulphuric acid should give a deep blue 
colour. \V. G. 

Poteutiometric Titrations of and by means of Potassium 
Ferrocyanide. I. The Titration of Potassium Ferrocyauide 
by means of Potassium Permanganate. I. JI. Koi.tiioi'f 
Ihec. tmv. chim., 1922, 41, 343—3.52; of. Kollcy and Bohn, A., 
1920, ii, 134). — In the potent ioinctrie titration of ferrocyanide.? 
by means of potassium permanganate, tiic former solution .should 
contain sufficient acid to previnit the precipitation of ])otassium 
nianganosc feiTocyanidc, K^Jlul’cCy,;. The aeid may lie citlier 
bydroeliloric or suljihurie, file eliaogt- of potential denoting the 
end-point being smaller with the former, lint constant potential is 
more rapidly attained than with sutphniic acid. The author's 
experiments fail to confirm the objection tliat an error is intro- 
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duced owing to the liberation of chlorine by the action of hydro, 
chloric acid on the permanganate. The method is accurate viti, 
ferrooyanidc solutions of very small, concentration. It Ks advan- 
tageous to add a definite quantity of potassium ferricyanidc bcfort* 
titration, as, by this means, atmospheric oxidation of the forro- 
cyanide is avoided. The necessary stirring is effected hy passing 
a current of carbon dioxide through the mixture. Details of 
experimental results with ferrocyanide solutions of different con- 
centrations and in the presence of different amounts of both acids 
are given. H. J.K. 

The Estimation of Uric Acid in Tissue Extracts. H. 
Steudel and K. Suzuki {Z. physiol. Cherti.y 1922, 119 , 166— 

171 )^ The fresh spleen from cattle contains substances other 

than uric acid which reduce phosphotiingstic acid to blue com- 
pounds. It is therefore pointed out lliat in order to obtain trust- 
worthy results with Folin’s method for the estimation of uric acid 
in tissues it is necessary to isolate the uric acid quantitatively 
previously to estimating it colorimetrically. &. S. Z. 

Methods for the Estimation of the Alkaloids. Paul Herzig 
[Arch Pharm , 1922, 259 , 249— 308).— A comprehensive ami 
critical survey of all the known methods, gravimetric, volumetric, 
colorimetric, refractonietric, and polarimetric, for the estimation 
of alkaloids. Direct weighing, although possessing many obvious 
advantages, has the great disadvantage that it is difficult without 
loss to isolate the alkaloid in a sufficiently pure condition. 01 
all the methocl .5 suggested for weighing as insoluble salts or double 
salts only precipitation by picric acid, phospbo- or sihco-tungstic 
acid or picrolonic acid (dinitrophcnyhuethylpyra/.oloiie) have aiiy 
practical value, and of these only the latter is considered really 
u.<ieful for practical purposes, and even here comparative cstira. 
atioiis made on mix vomica seeds and extracts showed dial the 
results obtained wore always low. Of the volumetric 

methods titration with standard acid is the most generally cm- 
nloved, iodometric estimations are not to be recommended, bu 
lodometric estimation with iodide-iodate of the excess of acid 
uiineutralised by the alkaloid gives good results except in the case 
of feebly basic aUcaloids the sulphates of which arc much dissociated, 
for example, narcotine, pilocarpine, and punne derivatives, ando 
particularly u.seful if much colouring matter is 
metric precipitation methods using Jlcycr s reagent, phe ih ■ 
molybdic acid, potassium ferrooyanidc. or pionc acid aie regard 
as inexact except in special cases such as ferrocyamd 
estimation of strychnine in pre.sence of brucine, and picn 
the cinchona alkaloids. Quantitative eolonmetric and op « 
method,s all demand the isolation of the alka oid 
condition, and they are often cuiiibcr.some as well, and cou^q • 
are very little used. . ■ a its 

The Titration of the Cinchona Alkaloids and their a ■ 
N. SCIIOORL (Uec. trav. chim., 1922, 41, 228^23o; ; |„e 

blad, 1922, 59 , 369 —374). — ^Tho neutralisation curves of q 
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and hj’drochlorio acid have been determined, using methyl-orange, 
mothyl-rcd, neutral-red and phcnolphthalein as indicators, both 
ill aqueous solution and in 50% alcohol. The addition of alcohol 
to the aqueous solution diminishes the dissociation constant of 
quinine, thus rendering the base less alkaline and increasing the 
hydrolysis of the salts; but as the dissociation constant of the 
indicators is diminished at the same time, the experimental results 
obtained in alcoholic solution may appear to contradict this state- 
ment. Methyl-orange and methyl-yellow are un.suitable owing 
to indefinite end-points. Titration of quinine as a monacid base 
can be carried out very accurately with the u,sc of methyl-red. 
The monohydrochloride is alkaUne to methyl-red and acid to 
neutral-red; this property may he made u.se of, not only for 
quinine, but also in the case of the other cinchona alkaloids. 
Cinchonine gives similar results. Experimental detaihs of the 
titrations arc given. H j j; 

[Detection of] Quiuotoxine in Quinine Salts. Domenico 
Ganassini (Boll. Chim. Farm., 1922, 61, 193— 199).— The presence 
of quinotoxine in a salt of quinine may bo detected as follows : 
The salt i.s dis,solved in water, if nece.ssary uith addition of sulphuric 
acid, and the solution rendered alkaline by nteans of sodium 
hydroxide and extracted tvith ether or chloroform. After separ- 
ation of the solution and evaporation of the solvent, part of the 
residue is carefully evaporated to dryne.ss with a few drops of 
concentrated nitric acid. If quinoto.xino i,s present, the residue 
thus obtained is deep yellow and i.s turned intense brow niRh-yellow 
by ammonia solution. The remainder of the residue from the 
solvent is dissolved iii a little warm water acidified with acetic 
acid and the solution filtered if nece.ssary. One ])oi’tion is shaken 
vith a little sodium nitrite, the nitrou.s acid liberated converting 
Ihe quinotoxine into its nitroso- and uitroso-oximiuo-dcrivatives, 
which form a yellow precipitate; on quinine, nitrous acid has no 
action. Anotlier portion is shaken with a drop of plicnylhydrazine, 
the quinotoxine plicnylhydrazone formed being gradually deposited 
as a precipitate which ultimately become.s deep orange-yellow ; 
here also quinine remain.s unaffected. Broniophcnylliydrazinc 
gives a deep red coloration with quinotoxine. Solutions of quinine 
salts which turn yellow when sterilised probably contain quinotoxine 
and should not bo employed for medicinal purposes. T. II. P. 

Colorimetric Methods for the Separate Estimation of 
lyrosme, Tryptophan, and Cystine in Proteins. Otto Foun 

and Joseph M. Looney (./, Biol. Chem., 1922, 51, 421 434).— 

Urtain defects in the method of Folin and Denis (A., 1912, ii, 1012) 
or he estimation of tyrosine are remedied, and an extension is 
matle to include the separate estimation of Iryptoplian and cystine. 

estimated, the i>rot<-in is liydroly.kd by 
In th* ° ^emm liydroxide to ayoid loss duo to liiiiiiiu formation. 
oxi.U j"* decomposed by boiling alkali liydr- 

trvntfmf'*'^ ^ used.- For the ostimatioii of lyrosiiie'aud 

n Than, the hydrolysate, which must contain between 3-6% and 
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7*5% of sulphuric acid, is filtered from barium sulphate, and trypto. ^ 
phan is precipitated from an aliquot part of the filtrate by the 
.addition of Hopkins and Cole’s mercuric sulphate reagent. After 
separation by centrifuging, tyrosine is estimated colorimetrically i,| 
the supernatant liquid by means of Folin and Denis’s phenol 
reagent in tlie presence of sodium carbonate and sodium cyanide. . 
The estimation of tryptophan is made similarly in the solution 
obtained by dissolving the mercuric sulphate precipitate in sodium 
cyanide. In the case of cystine, sodium carbonate is added to the 
hydrolysate and the cystine is reduced by means of sodium sulphite. 
The colour produced on addition of the uric acid reagent is then 
compared M'ith a standard. Results of the application of the 
method to a number of proteins are given. E. S. 

A System of Blood Analysis. Suppl. III. A New Colori- 
metric Method for the Estimation of the Amino-acid Nitrogen 
in Blood. Otto Foltn [with Hsien Wu] {J- Biol. Che.m., 1922, 
51,377—391; cf. A., 1919, ii, 308; A., 1920, ii, 337).— The method 
described i.s applicable to the tungstic acid filtrate and depends on 
the red coloration which is produced when amino-acids react with 
( 5 -naphtha([uiTnmcsulphonic acid in alkaline solution. Five or 10 c.c. 
of the filtrate are used. One per cent, sodium carbonate and a 
0-5% solution of the .sodium salt of the sulphonic acid are aclckcl 
under specified condition.s and the mixture is left for thirty hours 
in the dark. The colour i.s then intensified by the addition of an 
acetic acid-.sodium acetate solution, after which the surplus (piinone 
is decolorised by incan.s of a 4% solution of sodium thiu-sulphiito, 
A glj^inc solution is used as a standard. In the cases of histidnc 
and tryptophan only one nitrogen atom reacts. Froline, trypto- 
phan, arginine, and, to a Ic.sscr extent, alanine give unsatiijfactory 
results. Ammonia also gives tlie coloration with the reagent, hut 
thi.s may bo neglected in blood analysis. The blue, colour whirh 
indole gives with fi-naphtha<piinonesuIphoiuc acid is not produced 
under the conditions of alkalinity u.'^ed in the e^itimation. E. S. 

Use of the Conventional Carbon Factor in Estimating Soil 
Organic Matter. J. W. Read and R. H. Riooell {Soil Sd., 
1922, 13, 1 — G).— In soil analysis it is usually assumed that o8% 
of carbon represents 100% of organic substance, this ratio being 
based on the results obtained by various observers. Estimations 
of the carbon content of thirty-seven surface soils from difierent 
parts of the thiited States showed that the percentage varied fiuni 
30-20 to 56-27, the average being 49*26, which is about 9% bolo« 
the accepted value. The authors consuler that the trustworthiness 
of any carbon factor is doubtful ; if one is employed, more aecuiR e 
results will be obtained if it is based on .50 to 52^|o of carbou. ^ 
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• Optical Properties of certain Substances important in 
Microchemistry. Littoi Raitert (AUi R. Accad. Lined, 1922, 
[t], 31, i,112— 116).— The following refractive indices have been 
measured: sodium uranylacetate, 1-5082 (A.=535), 1-6044 (589) 
1-5003 (671); sodium siUcofluoride, 1-3112 (677), 1-3125 (589)’ 
1-3132 (535), 1-3146 (458) ; potassium silicofluoride, I -339 ; potakiuni 
platinichloride, 1-8103 (677), 1-8209 (606), 1-8353 (535), 1-856 (458). 

T. H. P. 

Aspects of the Neon Spectrum. Laurence 8t. C. Broug- 
halu [Phil Ma^., 1922, [vi], -44, 204—214; ef. this vol., ii, 213).— 
An attempt to explain the spectmm of neon by the application of 
the principles of Bohr and by the employment of the Langmuir 
h^othesis of the cubic atom. After making certain assumptions 
-s-ith regard to the axes of revolution of the outer electrons and 
taking the value 2c=l-30xl0;'' cm. for the radius of the neon 
atom (VV. L. Bragg, A., 1920, ii, 537), it is sho-wn that the radius 
of the orbit of the two inner electrons in the normal atom is 
r=-6-19xl0 “ cm. This 6guro does not apply to the atom in the 
gaaeou.-i state. From these two values of c and r the wave-lengths 
of the spectral lines have been calculated. The discussion of the 
ionised atom is very complex, the general mathematical treatment 
being impossible -without further experimental evidence. Ionisa- 
tion may occur by an electron penetrating the nucleus of the neon 
atom. The result of the alteration in the charge on the nucleus 
is to increase the number of lines ui the part of the spectrum of 
greater wave-length. W E G 


The Structure of the Line A =6708 A. of the Isotopee 
of Lithium. J. C. McLennan and D. S. Ainslie {Proc. Roy. 

^42 — 348). — When strong arcs are maintained 
m the vapour of metallic lithium the wave-length A=6708 A. 
consisted of a close quartet with separations of 0-128 A., 0-173 A.i 
and 0-165 A. It is possible that these lines are two doublets of 
hi and Li The doublet of Li^ should be about sixteen times as 
mtense a.s that of the Li« form. If a and c of the four components 
IS ascribed to Li* and the components b and d to Li^, then the 
rcaive intensities would fit the relative amounts of isotopes 
present Un this basis, the doublet separation of Li« would be 

hal A. calculated on the 

oasa ot the law known to hold for the other alkali elements. The 
tope separation on this view would be 0-128 A. to 0-165 A If 
seuTratinn ^ doublets, the average isotope 

least tP "”n^i ^ A^^6103-77 A. consisted of at 

difficult "eU-dehned components and A=4602-37 A., although 
resolve, had as a niininnura two components 

von.cxxn.u. fo®' 
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The Absorption Spectrum of Sulphur for X-Rays, 
Axel Lisdh (Compt. rend., 1922, 175, 25 27). A study of tie 
absorption spectra of sulphur in ite different combinations shows 
that as in the case of chlorine (A., 1921, ii, 344), the limits oi 
absorption K for sulphur are, displaced towards the shorter wave- 
lengths for the higher valencies. The differences between bivalent 
and quadrivalent and sexavalent sulphur respectively correspoiiils 
with 7 and 11 volts. The absorption spectra of the thiosulphates 
offer a special interest in that they show two different limits of 
absorption, one corresponding with bivalent sulphur and the 
other with sexavalent sulphur. W. 0. 

The Precise Measure of the Layers of Energy of the 
Barium Atom and the Appearance of the t-Spectrum of 
Ionisation. A. IXvi vili.iek (Compt. re:.(l , 1922, 174, IjP! 
15461 — Using the method previously described (A., 19^1. ih 4tl, 
475 •’ this vol,, ii, 403), the author has stuiUcd tlie high frequency 
spectrum of barium. Tlie ptiotograplis show two white rays, 
L and ij, the positions of wliich coincide with those of the limits 
of^bsorption. Tliese two ray.s are immediately followed by two 
weak black lines of slightly greater wave.length. I'roiu these 
ravs the eiicrf^v of the layei's of low frequency lias been measured, 
and for the layer 1' the’ value found is 7-0±()'3 volts, although 
the ionisation potential of barium vafiour has been found to be 
5-2 volts. The doublet y- bas been found for barium, y, being 
mTich more intense than y-, and each of these rays h^s a satellite 
of greater wine-lengtli. Further, a number of weak rays have 
been found which are salellitcs of the principal rays, and certain 
lines of ionisation have been noted and measured, llie wave. 
lcn<rths of the f.-ravs for barium arc tabulated and their inten. 
sities given, and amongst these arc oertam new lines which cannot 
at present be attributed with certainty to barium. M ■ b- 

A New Absorption Phenomenon Observed in the Domain 
of X-Rays. — >1. r>E 11rooi.ie and A. Dauvillieu (Comjil. reml, 
pj-j-i 174 1546 — 1.54b),— 'I'lie existence of absorption rays m the 
nerg'hbouriiood of the limits of high frequency has previous y 
be,m recorded (A., 1929, ii, 655 ; 1921, u, 4 l)). A study 

the L emission spectrum of barium, without the interposi 
of any screen, has shown such rays to be mucli more appaira 
and without any absorption band being visible „ 

This phenomenon is attributed to the state of 'th,* 

in which tlie barium atoms occupying the focus of the antwat^ 
are found. 

Spectral Study of the Triholuminescenca of Sucres^ 

Henei LoxgchamLx (Compt. rend. 1022. 174 
The spectrum of tribolummescence of sucrose shows ^ ' 

the constituents of the second positive band spectrum o t g ^ 
and no others. The trilKilumincsccnce of sugar is thus auv 
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diaohargc in the air between two solid particles which have just 
been suddenly separated and are electrically charged. A tri- 
boluminescent effect may be obtained in a tube in which sugar 
has been finely powdered by shaking, the tube being evacuated by 
sudden compression or expansion of the residual air.° W. G 

The Fluorescence of Mercury Vapour Excited by Rontgen 

Rays. J. Stbph. van der Linoen {Z. Physik, 1022, 10, 38 40) 

—The fluorescence spectrum of mercury vapour at low densitiosi 
obtained with soft Rontgen rays, consists of two structureless 
bands and five emission lines. The bands reach from 4350 to 5500 
and from 3100 to 3600 A., and have their maxima at 4350 and at 
3300 A. The emission lines are 3140 A., 3660 A., 4050 A., 4350 A 
and 5500 A. The spectrum excited by Rontgen rays is in no 
way similar to that excited by ultra-violet light between I860 
and 2550 A., with the possible exception of bands in the visible 
spectrum. In no case was any trace found of the lines 2536 and 
2346 A. discovered by Stcubing (Physikal. Z., 1909, 10, 797). 

w.’e. G. 


The Characteristic Rontgen Radiation from Carbon and 
Boron. J. Hoi.ts.mark (Phymkal. Z., 1922, 23, 252— -^oo) — 
Measurements arc made of the K radiation for boron and carbon 
and these are compared with the previous value.s of Richardson 
and Biizzom (this vol., ii, 14), Hughes (this vol., ii, 184) and 
Kurth [Phtj-ncal Rev., 1921, 18, 461). The wave-lengths of the 
K radiation of carbon and boron arc A=42*9 and A=-83-6 
respectively. The boron point is not in line with the A. emission 
points for other eleuient.s. Theoretical reasons are advanced to 
account for tins deviation. \V E G 

Action of Penetrating Radium Rays. 
^ J Action on Oxalic Acid, Potassium Tetroxalate, 
Potassiiun Chlorate. Anton Kaii an {Moimtsh., 1922. 43 
^ A' -solution of oxalic acid was exposed for 

-IJb liours to the action of the rays from about 100 of radium 
a considerable loss of acidity octunred and a suialliT' lo^s of reducimr 
power when titrated with permanganate. The radiated .solution 
contamed also formic acid and an aldehyde. The quantitative 
‘Showed that the greater jiart of the oxalic acid 
nn 'iu ivs decoraiJoses according to the equation C„H.,0, = 
tbn . i ^ *iydrogcn peroxide is formed according to 

its TfT and this causes the apparent 

be smaller tl “*1 l'™nanganatc titration, to 

worrnn n ^timated by acidity. From previous 

of raHinm of hydrogen peroxide under the intluenee 

lioshinn f ^ ‘‘ ''"nflnded that tiie liecom- 

formlS-t T conditioned by hydrogen peroxide 

at the same w P''c«cnce of uranium nitrate, o.xalic acid disappeared 
me rate under the influence of radium rays as in its absence, 

20—2 
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but no formic acid was found in the radiated solution. Experi. 
ments showed that the decomposition of formic acid by the rai- 
was not accelerated by uranium nitrate, and it must be concluded 
that no formic acid is produced from the oxalic acid when the 
uranium salt is present. On the other hand, more hydrogen 
peroxide is formed, as shown by the permanganate titre of the 
radiated solution. The ratio of number of molecules affected bv 
the rays, m, to number of ion pairs, n, is in each case 0*3, whotia? 
calculated en oxalic acid or hydrogen peroxide. 

•j Under the influence of rays from a quartz mercury lamp, in 
absence of uranium salt decomposition of the oxalic acid occurred 
without formation of formic acid, whilst in presence of uraiiium 
salt much formic acid appeared and the permanganate titre fell 
more rapidly than the acidity. 

When potassium tetroxalatc solution was exposed to radium 
rays, less formic acid and Jiioi’e hydrogen peroxide was produced 
than when oxalic acid was used. The lower hydrogen-ion eon. 
centration might have led to more rapid decomposition of the 
formic acid. The rays from the quartz mercury lamp resulted 
in hydrogen peroxide formation but no formic acid ; in presence 
however, of uranium nitrate 1 mol. of formic acid was found for 
eacli mol. of oxalic acid disappearing. 

Potassium chlorate in to O-OlA-solution undergoes verv 

slight reduction to chloride by prolonged action of radium rays 
at 8 — 14''. After sixty-four hours' exposure at 45 — 50® to the 
rays of a quartz mercury lamp there was only slight reduction, 
about equal to that produced by 1000 hours’ exposure to radium 
rays. E. IT R, 

The Binding of Electrons by Atoms. J. W. Niciiolso.s 
{Phil. Mag., 1922, [vi], 44, 19-3 — 203). — A matlicmatical paper in 
which it is shown that the hyperbolic orbits of Epstein which 
have been used extensively in the interpretation of certain groups 
of JC-ray^s rest on a mathematical error. A determinate and finite 
value of W cannot be obtained for an electron moving about any 
atomic nucleus, if the patli involved lakes tlie elerrtroii to infiriitv. 

W. E. G.‘ 

New DiSerential Method for the Measurement of tlie 
Conductivity of Electrolytes, L. K<)L[-.Aand L. MAZZA(G’aize//a, 
1922, 52, i,421 — 428). — The apparatus used in this method coiisi^t^ 
of an induction coil, I, a resistance box, P, a Udephone, T, ard 
three coils, P^, and *8, wound on an iron core. P^ and have 
equal resistances and coefiicienls of self-induction, and the three 
coils together form a differential transformer with two primary 
circuits and one secondary. 

The electrolytic resistance, X, to be measured is connected, m 
series with the induction circuit, P^. to the terminals of the induc- 
tion coil ; the resistance box is similarly connected, in series with 
P 2 , to the same tcrininais so that the current at any moment flows 
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through P] and Pi in opposite directions. is connected directly 
to the telephone. 

Consideration of the two circuits XPJ and HP^I shows that 
p. and produce at any instant two opposite magnetic fluxes, 
fI and F^, the resultant flux being F^—F^. When F^—F^^^O, 
the E.M.F. induced in iS is zero and the telephone is silent ; this 
condition is evidently satisfied when X and R are equal. The 
arrangement of Pj, P„, and iS on a cylindrical iron core gires poor 
results, hut if the core consists of two L-shaped pieces juxtaposed 
to form a rectangle and P, and P., be w'ound together on one long 
side and S, composed of three separate coils capable of being grouped 
variously, be wound on the opposite long .side of the core, excellent 
results are obtained. The .sensitiveness of the method may be 
greatly increased by the use of the audion. T. H. P. 

The Electromotive Properties of Magnesium and the 
Potentiometric and Thermal Analysis of the System 
Magnesium — Mercury. R. Ph. Beck [Rec. irav. cUm., 1922, 
41, 353— 399).— The normal potential of magnesium lia.s not been 
ascertained with certainty, and a.s .“onio magnesium amalgams in 
contact with solutions appear to yield as great a potential difference 
as the metal itself, the author has extended the work of Cambi 
and Speroni (A,, 1915, ii, 453) on the thermal analy.sis of magnesium 
amalgams in an endeavour to ccmplefe the fusion diagram, to in- 
vestigate the potential differences due to amalgam as compared 
with those due to the pure metal, and to a.scertain whether the 
values obtained for the potential are in accord with the dilution law. 
The figures given by Cambi and Speroni (loc. cit.) for amalgams 
containing from 70 to 84 atomic % of meimiry are confirmed; 
no mea.surenienfs were made for higher percentages. The follow- 
ing compounds were found in the system : MgHg^. transition 
temperature 170°, at which it is coexistent with SlgHg ; MgHg 
m.p.e25°; Mg3Hg2,m.p.562°; Mg,Hg, m. p. 580°; and the thermal 
(iuigram is given and discussed in detail. The existence of MgjuHg, 
stated by Kremaiin and Muller, is disproved; it is suggested that 
their mixtures were not sufficiently heated to attain equilibrium. 
The vapour pressures of two amalgams were measured, but little 
value is claimed for the results owing to experimental dilficulties ; 
similar measurements made by Kremann and Muller are criticised 
for the same reason. 

Detei minations of the potential differences between amalgams 
varying from 0 — 60 atomic % of mercury in a solution of anhydrous 
magnesium chloride of 0-I982A’-concentration in ethyl alcohol 
against a calomel electrode were made. The results obtained show 
considerable fluctuations with change of composition of the amalgam, 
n no conclusion is drawn that these correspond with neiv phases. 

seems, however, that no mixture or compound of the two oon- 
tituents IS more negative than magnesium it.sclf. The author 
P in B out that the usual method of preparing amalgams for such 
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experiments does not exclude the possibility of working with a 
metastable substance and that measurements made against aqueous 
solutions may give too low a value but never too high. Further, if 
the potential difference undergoes the normal change on dilution, 
this would tend to confirm the accuracy of the figure obtained. 
But in the case of magnesium, the potential becomes less positive 
with increasing dilution. In order to compare the potential of 
magnesium and of magnesium amalgams in contact with neutral 
acid and alkaline solutions, several series of experiments were 
carried out in which the mea.surement was made in open vessels, 
using a normal calomel electrode. The conclusions drawn are that 
the potential of magne-sium may be measured in acid solution and 
that the figures obtained differ but little from those for magnesium 
amalgams, that in neutral solution atmospheric oxygen may cause 
the metal to be somewhat pa.ssive, and that in alkaline solution 
there is a considerable tendency towards passivity. In the case of 
magnesium in contact with solutions of magnesium sulphate of 
various concentrations, the results appear to contradict the 
hypothesis put forward by Kistiakowsky (A., 1910, ii, 2,58), that 
magnesium pas.sing into solution from an electrode is primarily 
transformed into the hydroxide. In acid solutioms of different 
concentrations, the potential becomes more negative with increasing 
dilution; the figure finally reached i.s E„= — l'S54. Experiments 
on cathode polarisation of magnesium showed that measurements 
of potential made after interruption of the polarisation are never 
more negative than the highest values obtained for the metal and 
from its amalgam with no current passing. Thus this last figure 
should be considered as very close to the equilibrium potential which 
the author suggests is most probably JS,i = l ’856 — 1'876 volts. 

H. J. E. 

Absorption of Hydrogen by Elements in the Electric 
Discharge Tube. f. H. Newman {Phil. Mmj., 1922, [vi], 44, 

21,5 226). — .4 further study of the behaviour of hydrogen in the 

presence of various elements in a discharge tube (cf. A., 1921,11, 295). 
Evidence is obtained that the “ clean up of hydrogen in a dis- 
charge tube is partly due to chemical changes. On the admission 
of hydrogen, activated by an electric discharge, to the clean surface 
of a sodium-potassium alloy a white, crystalline compound was 
produced which was probably composed of the hydrides of the two 
metals. The white layer slowly changed to a dark grey deposit. 
Similarly, the activated gas gave hydrogen aulphide with sulphur. 
These effects were not due to the ions of the discharge tube, as these 
were eliminated by charged platinum strips before the gas reached 
either the alloy or the sulphur. Measurements were made of t e 
rates of di.sappearancc of hydrogen in the presence of ®o'dium- 
potassium alloy, and of sulphur and other elements. A considera e 
proportion of this absorbed hydrogen was recovered when the u e 
was heated at 300°. Nitrogen, on the other hand, cannot be ag 
liberated, even when the tube is heated to the softening point. 
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modifications of hydrogen and nitrogen which are absorbed in the 
discharge tube are probably triatomic. 

The absorption ia not entirely due to chemical action, for the 
law of constant proportions does not appear to be followed. 

W. E. G. 

Rapid Electrolysis without Rotating Electrodes. Graham 
Edgar and R. B. PuEnuM {J. Amer. Chem. Hoc., 1922, 44, 1267 — 
1270). —Rapid electrolysis may be carried out without the use of 
rotating electrodes if the solution is stirred by means of a current 
of air. A piece of apparatus is described for such analyses. The 
cathode ia a platinum gauze cylinder in thci centre of which is a 
spiral platinum electrode. The electrodes are contained in a 
glass tube 31 mm. diam. to which are scaled three glass “ air lifts.” 
connected in a single tube at the bottom and entering symmetrically 
about half-way up the wide tube, the seals being made tangentially. 
When air is forced into the apparatu.s half filled with liquid, both 
vertical and rotational stirring is effected. E.xperiments are 
described which show that the results obtained with thi.5 apparatus 
are equally a.s good as those obtained with rotating electrode.s. 

J. E. S. 

An Electrochemical Study of the Reversible Reduction 
of Organic Compounds. J. B. Conant, H. M. Kahn, L. F. 
Fieser, and S. S. Kurtz, jun. (J. Amer. Chem. Hoc., 1922, 44, 
1382— 1396).— The authors have developed the general equation 
:r - + 0-0295 log ([A] /[AH,], - 0-0295 log if , if, + 0-059 

log [H q + 0-0205 log lifilKj Lll+]/[H-i-]2) + 1 ; (in which A 
represents the o.xidi.sed and AH, the. reduced form) to express the 
oxidation-reduction potentials of compounds of the type of 
qubione in both acid and alkaline solutions. Thu potentials of 
six antliraqiiinonesulphonic acids have been measured by a titra- 
tion method, using titanous chloride and .sodium hyposulphite, 
and the results obtained over a w ide nange- of hydrogen-ion concen- 
tration have been found to he in accord with the above equation. 
The validity of the method is shown by determinations of the 
potentials of mi,xturc.s of the reduced and o.xidised compounds. 

IV. G. 

Thermo-regulator. E. B. Starkey and N. E. Gordon 
{A. hid. Evg. Chem., 1922, 14, 541). — A thermo-regulator is described 
which is capable! of giving a steady temperature to O-OS'. The 
regulator con.sists of a U-tube, connected through ,a short x'ertical 
capillary with a toluene container. The U-tube and capillary are 

ed with inereury, the two ends of which are connected with 
lures which form one of the leads of the heating lamp. Expansion 
ot the toluene causes the mercury to be pu.shcd aw ay from one w ire 
an so break the circuit, whilst contraction remakes the circuit. 

orrosion of the mercury is jirevented by filling the space above 
tne mercury with an inert gas. J. pp S. 
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Entropy of the Elements and the Periodic System. ^ 

Herz {Z. Elektrochem., 1922. 28 , 258 — 259). — A theoretical paper 
in which the author shows that the entropy of the elements varies 
regularly in keeping with the arrangement of the elements in the 
periodic system. Using the entropy values calculated by Lewis 
and Gibson (A., 1918, ii, 29), it is shown that in any group of the 
periodic system the value of the entropy increases with increasmg 
atomic weight in the case of the metallic elements, the elements 
of the fourth group and the inactive gases, whilst the electro- 
negative elements of the oxygen and halogen groups have decreas- 
ing entropies with increasing atomic weights. J. F. S. 

Proposal for the Fixing of a Unit of Measurement in 
Thermochemistry. W. Swientoslawski {Roezniki Chcmji^ 1921^ 
1,479 — 487; cf. A., 1921, ii, 679).— The following proposals were 
put forward at the International Chemical Conference at Brussels in 

1921. The heat of combustion of 1 gram of benzoic acid, in cal at 
15®, should be taken as the unit, rather than that of cane-sugar, 
which is hygroscopic, or of naphthalene, which is liable to sublime. 
By using one substance only for the standard, many constant 
calorimetrical corrections would not be needed, and a simpler 
formula could be used. Certain discrepancies in the values for tie 
heat of combustion of benzoic acid, as obtained by various workers, 
are pointed out, and also in the ratios for the heats of combustion 
of benzoic acid, cane-sugar, and naphthalene. It is proposed that 
the heat of combustion of benzoic acid at constant volume be 
taken provisionally as 6321 cal., with the proviso that the determin- 
ation of this valtic be repeated as soon as possible, with the greatest 
possible accuracy, ii.sing the method of adiabatic measurements. 

R. T. 

Temperatures of Combustion. J. Bronn {Z. atujtv). Chem., 

1922, 35 , 328). — The temperature of combustion of a gas is calcu- 
lated from the heat of combustion and the specific heat of the 
products of combustion. An accepted figure for the combustion 
of hydrogen in pure oxygen is 6670®,which would presume the specific 
heat of steam to be 0'485. It is shown that the specific heat at 
4000® may be taken at 0*85, from which the temperature of com- 
bustion may be calculated to be 3900®. The temperatures for 
carbon monoxide (5000®), methane (4400®), and acetylene (6200°) 
are given. The temperaturcrf of combustion of gases are greatly in- 
fluenced by their velocities of flame propagation, except in so far 
as flameless combustion affects the result. The velocities of flame 
propagation of ethylene, acetylene, and benzene differ. H. M. 

Thermochemical Researches on Oximes. I. Ketoximes 
not Exhibiting Stereoisomerism. Alicja Dobabulska 
{Roezniki Chemji, 1921, 1, 424— 447).— The heats of certain reactic.i^ 
of some ketoximes are measured. From the results so obtained, ana 
from those obtained previously (W. Swientoslawskf, A., 1919, '. 
336), various generalisations are made. The ketoximes used were 
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acetoxime, phenylmethylketoxime, and diphenylketoxime. The 
chief reactions studied are the formation of the hydrochloride of 
the oxime, its solution in 10% sodium hydroxide solution, and the 
formation of the sodium salt of the oxime. The results obtained, 
together with those calculated from these, are given in the following 
table, where Jhci >s the heat of formation of the hydrochloride, 
in ethereal solution. For aqueous solution this is expressed by 
The heat of the solution of the hydrochloride in 10% sodium 
hydroxide solution is in water, iS'iif.,. The heat of solution of 
the oxime in dilute sodium hydroxide solution is q, in water, S, in 
ether. S'. The degree of hydrolysis of sodium salts of these oximes 
is given as v%. Results are expressed in calories per millimole. 

Sim Slid S !>% Qim .S’ .Shci S' 

.toctoximo . lO'b.l i'13 5-70 39-6 17-16 —1-28 .-1-95 —2-89 

rhenylmethyl- 

ketoxirne . 8-17 0-51 6-34 40-3 16-52 -2-98 —3-52 

Diphcnyl- 

ketoxime . 7-71 — 5-80 — 12-51 - 4-00 —6-99 

In the case of phenylmethylketoxime, the hydrochloride, pre- 
pared at different temjicratures, and from different media, gave 
the same Qnci. thus showing that no stereoisomeric modification 
of this oxime is produced under the conditions in question. 

It is concluded that the heat of form.ation of the hydrochlorides 
of the ketoximes differs little from that of the aldoximes, and 
diminishes as the acidity of the ketoxime increases. The heat of 
solution of these hydrochlorides diminishes with increasing acidity 
of the ketoxime, owing to a parallel increase in the negative heat of 
the solution, and decomposition of the former in water. Finally, 
the negative heat of .solution of ketoximes in water appears to be 
greater than that of aldoximes. R, x. 

Fycnometry, R. Sa.4r (CAem. Zlg., 1922, 46, 433— 435).— Tables 
and formula are given for calculating specific gravities from one 
temperature to another. W. P. S. 

■flu Experimental Comparison of the Viscous Pro- 
perties of (a) Carbon Dioxide and Nitrous Oxide ; (b) 
Nitrogen and Carbon Monoxide. C. J. S.mith (Proc. Physical 
^c., 1922 , 34, loo — 164 ).- — The viscous properties of these gases 
have been compared directly by observing the time required by a 
incrcury pellet to force a certain volume of the different gases 
through a capillary tube. Mea.surcments were carried out at different 
temperature-s, absolute viscosities were obtained by comparison 
mth air, and the mean area of collision deduced by using Chapman’s 

The viscosities expressed in C.G.S, unitsxR)-' are: carbon 
dioxide and nitrous oxide, O’O”, 1-300; 15-0°, 1-441 ; 100-0^ 1-.S45. 
2-ns 0°, 1-005; 15-0°, 1-737; 100 0 °, 

■ Ihe mean collision areas in square centimetres are : 
carbon dioxide and nitrous oxide, 0-834 x 10-'°. Carbon monoxide 
and nitrogen, 0-767 X lO'"'. 


20 * 
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The fact that carbon dioxide and nitrous oxide (or carbon mou- 
oxide and nitrogen) have molecular dimensions which are identical 
within experimental error is consistent with Langmuir s view that 
the outer electron arrangements of these molecules are the same; 
this is also supported by the fact that the viscosities are equal at 
the three temperatures chosen. W. T. 

Theory of Adsorption Processes. A.Eccken (Z. Elektrochen., 

1922, 28, 257 258). — Polemical ; an answer to Polanyi’s criticism 

(this'vob, ii, 479) of the author's paper on the theory of adsorption 
processes (this vol., ii, 2G2). h. 

Adsorption in Solution and at Interfaces of Sugars, 
Dextrin, Starch, Gum Arabic, and Egg-albumin, and the 
Mechanism of their Action as Emulsifying Agents Georgh 
L. Clark and William A. Mann {J. Biol. Ckem ., 19p, 52, 15-_ 
Ig9\ Measurements were made of the surface tension and vis- 

cosity of solutions of the above suhsiances for a large number of 
concentrations both with and without the addition of electrolytes. 
The interfaeial tension between each solution luid benzene was 
also measured, and the efficiency of the emukifyiiig agent with 
respect to botli benzene and kerosene estimated. Tlu^ lactors of 
predominating importance in an emulsifying agent appear to be 
viscosity and ability to lower interfacial tension. In the case of 
suear viscosity is the more imixirtant, whilst with egg-albumin, 
which gave the best emulsions, film formation i.s of primary import- 
ance. Two types of agglomeration arc distinguished, namely, that 
accompanied by an increase in visco-sity, in which coalescence of 
the particles is accompanied by enclosure of water, and that 
proilucing a decrease in viscosity, in which there is a decrease 
both in surface and amount of bound water. Dextrin and slarcli, 
considered separately, provide examples of the former type M hen 
these substances arc considered in relation to one aiiotlier, hoiuner, 
it is found tlnat the viscosity curves run parallel, the curve foi 
dextrin being slightly ahi.ive that for starch, thus resembling die 
viscosity curves of sulphur sols of different degrees of disliorsmii 
(cf Odin A., 1912, ii, 1143). This is considered to he eviden(f 
that starch and dextrin differ merely in the degree of agglomeration 
(second type) of the particles, and thus to furnish experiment 1 
proof of the view put forward by Herzteld and Klmger (A^ , 

i, 713). 

Carrying Down by Precipitates. Paul Dutoit and 
Ed. Geobet (J. Chim. physique, 1922. 19, 

down of soluble salts by precipitates is explained by the autho 
due to the fact that the adsorption of these ® 

surface of the precipitate causes the soluble substance to 
locaUy a value which exceeds its solubility 
causes its precipitation. With the object of testing this hypoffie^^ 
the author has estimated calcium m the presence of magn 
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salts as oxalate, and barium in the presence of calcium both as 
sulphate and chromate. Two series of experiments were carried 
out, in the first stirring by hand with a glass rod was employed, and 
in the second series very rapid mechanical stirring was used. Very 
different results were obtained in the two series, but the values of 
the second series are in good agreement with the theoretical values, 
thus showing that soluble substances are not appreciably carried 
down by precipitates if the solution is rapidly stirred during the 
mixing. J. F. S. 

The Sorption of Neutral Soap by Wool, and its Bearing 
on Scouring and Milling Processes. British IIesraech 
Association foe the Woollen ano Worsted Industries 
(Trans. Text. Insl., 1922, 13 , 127 — 142). — The sorption of soap 
from aqueous solution by carefully cleansed wool at 25° has been 
studied. Analyses of the solution were made after an arbitrarily 
fixed interval, without waiting for eipiilibrium to be established, 
and corrections w'ere applied for the amount of water sorbed by 
the wool on the assumption that the material contains 1.3% of 
moisture under ordinary atmospheric conditions and .33% when 
immersed. The results indicate preferomtiai sorption of the 
katinn, and it is suggested that the fatty acid is removed from 
solution both by sorption and by precipitation on the fibre. With 
mixtures of soaps of oleic and palmitic acid.s, preferential sorption 
of olcio acid occurs, but the potas.siiim and sodium olcates are 
almost identical in behaviour. The effect of the fatty acid Ls 
apparently to lower the sorption of alkali. J, C. IV. 

Mordants. I. Wilder I). Bancroft (J. Physical Chem. 1922, 
26, 447 — 470).- - A hi.storioal review of the use of mordants in 
fb'-i'ig- J. S. G. T. 

The Dissociation of Barium Platinichloride. G. Gire 
(Compt. rend., 1922, 174, 1700— 1703).— The author has measured 
the dissociation pre.ssures of barium plalinichloride over the tem- 
perature range 428° to 005°, and ha.s obtained (he rupjation 
log P= -3440-310/7’+7-702 log 7'-17'41(i69. 
lire dissociation of barium platinichloride is mi equilibrium of 
' ^*50 0 -’ + i=- sol. + y, ami the value of Q is calculated to 

oe 40-3:j cal. for the temperature 948°, which corre.sponds with a 
pressure of 7G0 inni. W q 

A Rapid Dialyser. A. Gutbier, .T, Hunuu, and W. .Sciiiebek 
cr 19p, 55 , [B], 1518 — 1523). — The apparatus consists of a 
'moden disk supporting a framework composed of glass rods in 
G orni of a hollow cylinder. The iiRtnbrane passed over tJie 
laiuework and secured in its natural folds to the wooden disk. 

s irrer is placr’d within the vessel, which is mounted in .such a 
direru” , f ffa-me and stirrer can be rotated in opposite 
ions (the apparatus is fullv figuied in the original). The 

20*— 2 
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apparatus is placed in an inverted, tubulated bell-jar, tluoiurj; 
the tubulus of which water is admitted, which can be heated or 
cooled by coils placed in the jar; the level of the water and it,s 
discharge are governed by a lever arrangement. Comparative 
experiments show the dialyscr to be much more rapid in its action 
than those of Graham and Zsigniondy-Heyer. In addition to 
rapidity of action, the following advantages are claimed for the 
apparatus : extensive exclusion of external air from the internal 
liquid, from which, however, samplc.s may readily be taken' 
small liability to changes in volume, particularly to dilution of the 
internal liquid ; great safety in action, since only a single piece of 
parchment is used ; simple method of securing a continuous change 
of external water; the j)ossibility of dialysis at raised or lowered 
temperatures without complicated arrangenients. H. W 

Dolezalek's Theory of Solutions. K. Herrmann [Z. mqm': 
Chem., 1U22, 35, 349 — 351, 353 — 355). — A theoretical paper in 
which liquid mixtures and solutions are differentiated and dis. 
cussed generally and in connexion with the Holezalek theory of 
solutions. J. F. S, 

Measurement of Solubility by Floating Equilibnum. 
Solubility of Lead Acetate. Merle L. Diim>on and W, E. 
Henderson (•/, Amer. Ckem. Soc., 1922, 44, 1196 — 1203).— A new 
method for the determination of solubility is described. The 
method consists in placing a tloat, which has been calibrated so 
that it will just sink in a solution of known composition of the 
substance iiEider investigation, into a weighed quantity of the 
saturated solution and adding the solvent until the float just sinks, 
The quantity of solvent added is noted, and from this, the weight 
of the solution taken, and the calibration coiivstant of the lloat 
the solubility is readily calculated. This inetliod has been applied 
to the determination of the solubility of lead acetate in water at 
temperatures from O'" to 50°. The frdlowing v'alue-s in grams of 
lead acetate i>er 100 grams of water arc recorded: 0^, 10": 
5°, 23-7; 10°, 29-3; 15°, 35-0: 20°, 44-3; 25)°, 5o-2; .30°, CO'"; 
35°, 88-9; 40°, liC-0; 45°, 153-0; 50°, 221-0. The method is 
capable* of considerable speed or great accuracy, and in arclinary 
circumstances of a considerable amount of both. Some varia- 
tion is found in duplicate ext)erimeiits at the higher temperatures, 
which is shown to be due to tlie hydrolysis of the acetate followed 
by subsequent evaporation of acetic acid. J. h\ S. 

Influence of Electrolytes on the Solubility of Nou- 
electrol 3 rtes. Andrew McKeowx (•/. Ann^r. Chem. Soc.., 19:^-. 
44, 1203 — 1209). — The heats of solution of ether in various solu- 
tions of sodium chloride have been caiculate<l from Thornes solu- 
bility data at 15° and 25° (T., 1921, 119, 202), by means of an 
expression which connects solubility, heat of solution, and tem- 
perature, of the form of the van’t Hoff isochore. Statistical 
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treatment of the phenomena of solution and precipitation leads 
to an expression for solubility, S=AeOl’‘^, which is in agreement 
with the isochore relation mentioned above. The salting-out effect 
of salt on ether has been examined so far as the effect depends on 
the activities of the ions of the salt. It is shown that the relative 
specific influences of the kation and anion are —21-7 and +671, 
that is, the anion is the predominating factor in the process. 

J. F. S. 

Amorphous Precipitates and Crystalline Sols. F. Haber 
{Her., 1022, 5S, [.Bl, 1717 — 1733). — The method of distinguishing 
between the crystalline and amorphous condition depends on the 
ability of crystalline substances to give Kontgen-ray interference 
fringes. The trustworthiness of the method is dependent on the 
conditions (1) that the lattice constants are not less than the half 
wave-length of the Eontgen rays employed, (ii) that they are not 
much greater, and (iii) that the material under investigation is 
imiform in its lattice properties. 

Crystalline or amorphous, solid masses are obtained by super- 
saturation proce.sses which may be considere<l to occur in two 
distinct phases, the formation of aggregates and the rearrangement 
of such aggregates, with loss of free energy, into ordered lattice 
formations. The former process can be studied convenifntly in 
supercooled, molten rua.sscs of a unifoim chemical material which 
may he regarded as unarrangod molecular aggregates the further 
fate of which depends on their rate of arrangement. With regard 
to the process of arrangement, its energy is known (latent heat of 
liquefaction), and also that it is divisible into two parts, the forma- 
tion of nuclei and their growth. Tatnmann’s work on this subject 
has shown that the formafitm of nuclei frer^irently only occurs 
with considerable velocity at tenrperatures far below the melting 
point at which the nuclei can only grow very slowly ; if, however, 
the mass is heated to ju.st below its meltirrg pioint, the nuclei grow 
rapidly and crystallisation occurs throughout the entire mass. 
Thermodynamical treatment of the .subject shows that the minute 
aggregates are only stable when the condition is fulfilled that 
ATjT--2Sjrqd, in which ATjT is the fraction of the mass melting 
point T in absolute values by which cooling must occur if the 
solid plia,se, regarded as spheres of radius r, is to be in" (labile) 
equilibrium with the molten mass. *S’ is the specific free energv 
of the boundary suriaee, q the latent heat, and d the density of 
the solid phase. 

l>rocessc,s involved in the formation of prcci])itates and sols 
mcr from tliose described above in that the rate of aggregation 
can be controlled by exceeding the limit of solubility to a greater 
™ I The connexion between the n)as.s solubilitv 77 j, 

(solubility as generally accepted) and the solubility of tlie smallest 
aggregates, ^ i, is given by the’ equation 2(S’'J/ +7 = 7??’ log 
in w ich o is the specific free surface energy of the particles, T the 
emperature of the experiment, d the density cf the solid phase. 
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M the molecular weight, and r the radius of the particles regarded 

'^The'considerations outlined above are appUed to the formation 
of very sparingly soluble substances. If the rate of aggregation 
is high and as^ far as possible in excess of that of an-anpment, 
amoi^hous precipitates are to be expected which gradually, paf, 
ticularly on warming, pass into the crystalline condition If 
however, the rate of aggregation is depressed by only slightly 
exceeding the solubility limit, the rate of ari-angement may 
sXient to cause the orderly formation of mystols befem the 
formation of visible particles has occurred This howeve, i„ 
volvea an alteration in the rate of aggregation due to clertrieal 
phenomena at the boundary of the molecules and bquid, the net 
result of which is that the growth of the aggregates is greatly 
impeded and sols arc produced. These conclusions are illustrated 
bTtte cases of the precipitates and sols of aluminium or feme 
hydroxides which, howeyer, are to be regarded as the ideal ca« 
from which deyiations are to be expected in twp directions If 
he rate of arrangement is greater, it is not to be expected that 
tL precipitate will be obtained in the amorphous condition an 
be retained as such during the Rontgen exposure. The rate of 
arrangement may be expected to be at its maximum m binary, 
Eopolar compounds in which the bipolar character is moat 
maS (This is illustrated in the cases of the sdver haloids 
Tnd the sulphides of mercury, zinc, and cadmium). On the other 
hand with noleeules in which the bipolar character is not strongly 
Stuated, the tendency towards the formation ot amorphoni 
and precipitates must be more marked ; tins is illustrate 
Experimentally by the oases of the hydroxides of zircomum^nd 
thorium. 

te the greatest extent bv tliosc molecules eontaimng Imi.? cha.n= 
oi Imfand possessing a definite axis of I'X 

substitution in the benzene ring is cspeci.dly fa\ouiab 
suDsti union „ystals The introduction of groups zhict 

liquid crystals. 


Benzidine derivatives (CHRIN' 


•/' 


;n:chr) giw 


liquid crystals with a great range of stability, eftk 

tion of a CH, group between the two ben^^e ^ 
disappearance of this j ^ „!]! no longer 

between the carbon valencies (10.) introduction 

be symmetrical. Similar results are obtained by the mi 
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of CO, CS, S, and O groups into the same position. The NH group 
reduces the range of stability practically to zero, although 
monotropy is sometimes observed in these compounds. Further 
lengthening of the chain with the formation of diphenjd ethane 
derivatives causes a reappearance of the property, although it is 
not so strongly developed as in the diphenyl derivatives. The 
jjpjiniiylpropanes do not yield liquid crystal.?, which, however, 
anucar again with the derivatives of diphenylbutaiie. The author 
explains these phenomena by the depaiture of the molecule from the 
straight line arrangement. W. E. G. 

Electrical Precipitation of Colloids. CLAtruB Haines 
H'l.i', jun. {J- Amer. Chem. Soc., 1922, 44, 1246 — 1249). — Finely 
divided suspensions of arsenious sulphide, mercuric sulphide, 
Prussian blue, barium sulphate, aluminium, copper, lead, silver, 
and iron, in transformer oil of resi.stance 1-5 X 10’^* ohms per c.c., 
have been subjected to alternating and direct currents of voltages 
from 10* to 2x10^ with the object of effecting a precipitation. 
In no case was any precipitation brought about, even although the 
current was applied for throe hours. A theoretical treatment of 
the subjects shows that the rate of precipitation would be 1/20000 
of that for smoke for the same application of energy. J. F. S. 

A Static Method of Study of Hydration. JJarcel Guichaed 
{Bull. Soc. chim., 1922, [iv], 31 , 652 — 554). — A simple form of appar- 
atus is described in which it is iiossible to follow the equilibrium 
between an absorbent substance and water vapour in a vacuum 
and over a fairly considerable range of temperature. It consists 
of a glass tube to contain the absorbent substance and having 
sealed to it at right angles a graduated tube which contains the 
water. The whole i.s evacuated and sealed off. The two parts 
of the apparatus can l.a^ maintained at different temperatures 
as desired. W. 6. 

The Geometric Representation of Saline Equilibria. 

Heney Le Chatelier {Compl.' rend., 1922, 174, 1501 ; cf. A., 
1894, ii, 223). — A reafhrination of priority in the method of re- 
presenting saline e<juilibria by square diagrams as opposed to 
the. claim of Jancckc (this vol.. ii, 427). W. G. 

Effect of an Electrolyte on Solutions of Pure Soap. 
Phase-rule Equilibria in the System Sodium Laurate- 
Sodium Chloride-Water. J.ames Wili.ia.m McBain and Arthur 
John Burnett (T.. 1922, 121 , 1320 — 1.333), 

The System Silver Perchlorate-Water-Benzeue. Arthur 
E. Hill (J. Amcr. Chem. Soc., 1922, 44, 116.3—1193 ; cf. A., 
1921, ii, 261). — The ternary system silver perchlorate-water- 
benzene and the binary systems made up of pairs of the components 
have been investigated. It is shown that the system silver per- 
chlorate-water has a eutectic point at — 58*2^, at which temperature 
the saturated solution contains 73-9 of the silver salt. This is 
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the lowest eutectic known for a true salt and water. The solubility 
of silver perchlorate rises to 88-8 % at 99°. The eutectic of silver 
perchlorate-benzene is at +5-12° and the solution contains 3-44 
of the silver salt. The solubility curve rises steeply with the tem- 
perature, reaching an almost perpendicular form betw’een 50“ and 
145° ; at the latter temperature the saturated solution contains 
63-0 % of silver perchlorate. Attention is directed to the simOarity 
between this solubility curve and those which are found where 
the system gives rise to two liquid phases, either in the stable or 
metastable region. The hydrate AgC10^,H20 has been isolated 
and its transition temperature found to be 43-1° ; the compound 
AgClOi.CflHg has also been isolated and its transition point found 
to be 145°. The ternary system, silver perchlorate-water-bemene 
is marked by the possession of six realisable invariant equilibria, 
and a very large number of nnivariant equilibria, which furnish 
at least one example of every type of equilibrium theoretically 
possible for a ternary system containing volatile components. 
The ternary eutectic representing three solid phases, solution, 
and vapour, lies at — 58-4°, and the eutectic of highest temperature 
is at 42-1°. The course of the twenty -four univariant equilibria 
originating at these two quintuple points and the four intermediate 
quintuple points has been investigated. Isothermal ^agrams have 
been constructed to show the various equilibria existing at tem- 
peratures between -58-4° and + 145°. Between 5-24° and 234“ 
three coexistent liquid phases can be prepared in stable equilibrium 
with each other and their vapour. , The occurrence of two separate 
fields of unsaturated solution is explained as due to the inter- 
section of. the solubility curve of silver perchlorate with the bi- 
nodal curve representing the limited solubility of benzene and water. 
The occurrence of a third field is explained a.s due to the existence, 
between — 2-7° and -f 30°, of an additional closed bi-nodal curve 
which docs not extend to any one of the two component axes 
at any temperature. It appears that this i.s the first demonstrated 
case of a closed bi-nodal curve. * J. r. S. 

Use of Iron Pyrites in a Friedel- Crafts’ Reaction. JOHX 
Armstrong Smythe (T., 1922, 121, 1270 — 1279). 

Combination in Detonating Gas in Presence of Colloidal 
PaUadium Solution. C. Sandonnini and A, Qtjagua {GazzeUa, 
1922, 52, i, 409 — 410; cf. this vol., ii, 557). — In mixtures con- 
taining onlv hydrogen and oxygen, the reaction in pre-sence of 
colloidal palladium solution is proportional to the coneeatralio 
of the detonating mixture. If, however, this concentration is m 
same in two cases, the velocity of iraction is somewhat the greate 
when the hydrogen is in excess than when the oxygen is m excess 
Since it is also iound that the reaction of combmation in pure 
detonating gas may be acconqianied by phenomena of re uc i 
or hydrogenation, the conclusion is draivn that in this case 
combination is due to the action of active hydrogen. 
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The hydrogenation of ethylene and the formation of water have 
elocitiea of the same order when the ratio between the amounts 
of hydrogen and oxygen is that normal to detonating gas. When 
thylene and oxygen are in concentrations requiring the same 
Quantity of hydrogen and the latter is present in sufficient amount 
for both reactions, the latter proceed with almost equal velocities ; 
ben however, the amount of hydrogen is insufficient for either 
reaction, only the formation of water occurs to an appreciable 
extent. 

Limits for the Propagation of Flame in Vapour- Air 
Mixtures. I* Mixtures of Air and One Vapour at the 
Ordinary Temperature and Pressure. Albert Greville 
(T.. 1922, 121, 1244—1270). 

Limit of Inflammability of the Vapours of the System, 
Alcohol-Petrol, and of a Triple System with a Basis of 
Alcohol and Petrol. Roger G. Bou.ssu {Compt. rend., 1922, 
J75 30 32), — A study of the variation of the lower limit of in- 

flammability of the binary systeni petrol-alcoiiol and of the ternary 
system petrol-alcohol-ether, using the method of Le Chatelier and 
Boudouard (A., 1898, ii, 574). The results verify the formula 

q. Ti'/A'—l, where A” and A^'are the limits of inflammability 
of each of the two vapours and n and n' the proportions in which 
they arc present in the mixture under examination. W. G. 

A Study of the Rate of Saponi^cation of Oils and Fats 
by Aqueous Alkali under. Various Conditions. Mabel 
Harriet Norris and James VVilliam McBain (T., 1922, 121, 
1362-1375). 

Behaviour of certain Metals as Catalysts. I. C. 

Sandonmni {Oazzefia, 1922, 52, i, 994 — 408). — The author has 
carried out a number of series of experiments with the object of 
ascertaining the behaviour of a catalyst, higldy active in the case 
of two separate, analogous reactions, wlien it is introduced into a 
system in which both these reactions can occur. The cataly’sts 
employed were platinum black, reduced nickel, copper, and silver, 
and the systems were composed of hydrogen and oxygen, mixed 
\^ith either ethylene, or phenanthrene, or nitrobenzene, or allyl 
alcohol, these being compounds able to undergo ready oxidation 
or hydrogenation. 

In the system, C2H4 ; Hg : the possible reactions are : (1) 

formation of water from the hydrogen and oxygen, (2) hydrogena- 
tion of the ethylene, (3) oxidation of the ethylene, and (4) decomposi- 
tion of the ethylene. In presence of finely divided nickel, reaction 
(1) becomes explosive at the ordinary temperature, (2) becomes 
appreciable at 30° and has its optimum at 130— '-250°, whilst (3) is 
not markedly influenced, its products being essentially water and 
carbon dioxide. The results now obtained show that the velocity 
of reaction (1) 13 diminished enormously by the presence of ethylene, 
although at the ordinary temperature this reaction is the only one 



u. 658 


ABSTRACTS OR CHEMICAI, PAPERS. 


taking place to an appreciable extent : when the temperature ig 
raised, reaction (2) assnmea an increased velocity, so that most of the 
ethylene is hydrogenated to ethane at 225 , and reaction (3) also be- 
comes of measurable velocity. Various po.ssible causes of the alterna- 
tions in the velocities of reactions (1) and (2) are discussed. The 
retardation of reaction (1) by ethylene is analogous, up to a certain 
temperature, to the similar effect observed by Henry (P}dl. JJag ^ 
1836, 65, 329) for carbon monoxide, with W'hich oxygen combines 
more rapidly than with hydrogen in presence of platinum. The 
presence of atomic or active hydrogen jmoduced either, as Sabatier 
supposed, by way' of a hypothetical hydride or in some other way, 
is insufficient to explain the author’s results, which may, however^ 
be determined in some degree by the specific adsorption of gases by 
metallic catalysts studied by Taylor and Burns (A., 1921, ii, 630). 
The possible foi-mation of an unstable compound of nickel and 
ethylene, analogous to the formation of nickel tetracarbonyl from 
nickel and carbon monoxide, is also discussed. 

In presence of copper, the velocities of the different reactions 
are only slightly increased, the greatest velocity at all tempera- 
tures being that of the formation of w'ater ; the copper undergoes 
marked oxidation, which favoi-rs oxidation phenomena. None of the 
reactions is appreciably acoolerateil by the pre.smice of silver. The 
formation of water under the influence of platinum is retarded by 
the preseiKje of ethylene, hut is the principal reaction taking place. 
Tn the system containing nitrobenzene, the reduction of the latter 
in presence of nickel is more rapid than the formation of water from 
its elements. ’I'he results of Bone and heeler (T., 1904, 85, 16,37) 
are cliscu.ssed. 


Catalytic De-hydroxidation of Formic Acid. Erich 
MVller [with K. SroNSEt.] {Z. Elel!rocke>n., 1922, 28, 307—310).— 
The catalytic conversion of formic acid into hydrogen and carbon 
dioxide, by means of rhodium, fimt studied by Beville and Bebray 
in 1874, i.s due to the pre.scnce of impurities in the catalyst, the 
catalytic activity decreasing as the purity of the metal increases. 
Osmium exhibits considerable catalytic activity, and a detailed 
investigation has been made of the dcijcndence of the activity on 
the mode of preparation of this catalyst, more especially on the tem- 
perature of reduction of the metal, the composition of the catalysed 
solution as regards the concentration of the acid and the presence 
or absence of .sodium formate, and the mas.s of catalyst cinp.oyecl. 
Osmium prepared by reduction of the hydrated dioxide at 150 
possesses very considerable activity, 0-3 gram etfcetirig the evolution 
of 10 litres of gas in tliree hours. The activity is increased bj 
any conditioii.s favouring the existence of the catalyst in the collrada 
state. 


The Use of the Oxides of Platinum for the Cataljrtic Re- 
duction of Organic Compounds. I. V. Vooruees and^^ou 
Adams (•/. Amer. Che.m. Hoc., 1922, 44, 1307 140o). 
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chloroplatinic acid fa fused with sodium nitrate a brown oxide of 
piatinum is obtained which is an exccUent catalyst for the reduction 
of varmus types of organic compounds. The siiced of reduction 
with this catalyst is gicater than when ordinary platinum blart 
used. The mo.st satjsfaetory conditions for pr^aring "hli oxWe i„ 
its most active form have yet to be worked out. \y y 

Effect of a Magnetic Field on Catalysis by Ions in the 
Presence of a Paramagnetic Salt. William Kiiward Garner 
and Douglas Norman Jackman (T., 1922, 121, 129S ] 9 < M ) 

Analysis of the Electronic Structure of the Elements 

A. Dauvillier {J. Pktjs. Radium, 1922, [vi] 3 154 igoi _ 

A further discussion of the theory of atomic structure (of. A. Ift-D 
ii 47.5, and this vol., ii, 43) A new arrangement of the periodic 
table is proposed which couHicts with the cherai.st’.s view as to the 
positions of the elements of the manganese and iron groups in the 
periodic table. The spectra and atomic volumes of these dements 
.are m accord with the view that they should be placed, together 
mth oxygen m the sixth group. They should possess only six 
electrons m the outer shell of tiie atom. This ivould remove certain 
anomal,e.s present in the modern theory of the periodic table 
.An arraugoment of the electrons in the shells i.s ai-aneed which 
d.ftep 111 some respects from that of Langmuir. The maximum 
number of the electrons m the successive shells of the atom are 
respectively 2, 8 18, 18, 32, Sinstcad of 2, 8, 8, 18, 18, 32 aocoXg 
to Langmuir^ An apparatus is described by which the auZ? 
has measured the If, i, and M series of the heavy eleS 
These re.sults. which will be communicated in a future paper throw 
h^itom*^'^ distribution of the electrons in the varioui shells of 

Complex Compoimds. A. .Magnus {Physlkal. Z., 1022 23 HI 

ii 1>%\ ■ which the thcorvof Kossel (A 1916 

n, 243) IS applied to the stability relations and the valency forces 

Hbpr^t- “ ? components with the greatest 

fa oomXred™ ifm t ^ P*i‘i'-oly charged centra! atoms 

r^mn:i r i!;: 

: tTp X ‘j;: 

‘hegrouwattaclfA expected unless 

in conseLence of to 

stability^of hvdrat*^ energy conditions, are rarely stable. The 
/ hydrates and compounds with ammonia is shown to 
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be dependent on the bipolar 
molecules. 


nature of the water and ammonia 
W. E. G. 


The Electron Theory of Valency as Applied to Organic 
Compounds. Julius Stieglitz (J. Amer. Chem. Soc., 1922,44 

1293 1313). — A theoretical paper in which the author discusses 

the relative merits of the thcorie.s of pola,r and non-polar valencies 
in organic compounds as applied to various types of compounds. 
In the molecular rearrangement of ^-bistriphenylmethylhydruzinc 
the theory of polar valencies gives an evident cause for the rearrange, 
ment, revealing a “ fault ” in the molecule, and expresses the 
intramolecular oxidation and reduction characteristic of ths 
rearrangement. This theory is also applicable to the analogous 
molecular rearrangement.s of chloro- and bromo-amides, of hy. 
droxylamine derivatives, and of peroxides. In the absorption 
reactions of carbon dioxide and of a large number of organic 
compounds containing unsaturated groups of tho types CIO, 
c;s, C:N, polar valencies arc recognised as the directing iutm. 
The same applies to ethylene hydrocarbons. 

The author develops the Crum Brown-Gibson rule of substitution' 
in the benzene series from a polar electronic structure for benzene, 
which does not require the assumption of negative hydrogen, but 
is based on the application to bcnzi-nc of results lirmly established 
in the aliphat ic scries. The different behaviour of negative halogen, 
in compounds of the tvpe RX, and of ixisitivc Imlcgen, in eompounds 
of the type RXHX, is taken a.s further evidence in support of polar 


valencies. t ■ . , 

Evidence of the complete polar structure ol acids, such as 
aulpliurie, pbospherie, or organic acids is found in {a) Faraday’s 
observation of the depiositioii of suljihur at the negat it e electrode 
in the olectrolysiH of concoiitrfitccl sulphuiic iU'id, (6) th? ^^orkti 
Bird and Biggs (A,, 1914. ii, 614) on the use of yellow plio.sphorus 
as the enuivalent of a metal for the production of an clectno cimem, 
(c) the production of currents by the use <4 organic com pounds as 
the source of escape of electrons in oxidation-rodiiclion colls, 

In the oxidation and reduction of organic com.xiunds at tl.o 
ordinary temperature, exposeil valencies on double and tnplt 
boiid-s, in bivalent and tervalent eaibon, ete., are the common scat 
of oxidation and reduction reactions, .\lthough polarity in organic 
compounds is insisted on as giving an invaluable pide in tolloiiin? 
organic reactions, it need not be of the extreme character shomi 1; 
common salts, but niav well be of the character proposed by botin 
Lewis, and Ko.sscl, where the tramsfer of electrons from atom to 
atom is not so complete as in the case of common electro g 


A Discussion of Triple Salts. Horace L. Wells (A'Ml 
J. Set., 1922, [V], 4, 27-30).— In some eases where analogous tnp^ 
salts are known, these occur in cxtcnsive^.series, but there ” 8 

many cases whcre>nalogy is lacking between salts of analog 
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metals, and there appear to be no definite laws, based on the valency 
or other characters of the constituent salts, according to which they 
are formed. A number of examples of triple chlorides, thiocyan- 
ates, and nitrites are (pioted. p;, jj 

New Small Autoclave for Hydrolysis Experiments. 

Ii. Ebekhahd Gross {Z. phydnl. Cham., 1922, 120, 185 188),— 

A description of a small autoclave which can be heated and cooiod 
quickly, ft is therefore .suitable for hydrolysis experiments in 
which samples need to be withdrawn at different times for testing 
for various reactions. S. 8 Z ° 


Inorganic Chemistry. 


The Rectilinear Diameter of Hvdrogea. E. AIatbus, 
C. A, Crommelix and H. Kamerlisoh Onnes (Ann. Phydtjue, 
1922, 17, 463 — 474). — A resume of work already published (A. 
1921 , ii, 256; this vol., ii. 440). ” Q._ 

The Rectilinear Diameter of Oxygen. E. AIathias and 
H, K.amerlIxN-gh Onses ( Ami . P ) iy . dqm , 1922, 17. 416—441) — 
Aresumd of work alreadv published (A., 1910, ii, 771 829- 1911 
ii. 3S7). • G_ ’ 

Equilibrium between Sulphur and Iodine in Solution. 
II AiunoEl (OazzetUi, 1922. 52. i, 387— 394).— In view of the fact 
that the results of recent inve.stigations indicate that the so-called 
compounds of sulphur with iodine dc.scribed by various authors 
of Ihc t"'o cloiiicnts, the author has examined 
e solubility and crvosco|)ic relations of sulphur and iodine when 
present together. It is foiuui that the separate solubilities of 
each of these elements in carbon disulphide, benzene, and bromo- 
orm .arc lesu than those wbieb obtain in presence of the other 
eemen , in the first of these solvents both solubilities are increased 
V more than 190% by mixing the sulphur and iodine. The 
iTesponding solubility curves of the mixtures in benzene and in 
ur on disulphide consist of two branrhes niccting in a point of 
double saturation. ^ 

slim? mixtiire,s in broiiiofonn solution 

mZJh !' of the freezing point of the solvent is 

omeivha,t less than that calculated from the nioleculur weights 
of a a d'dd iodine. No evidence is obtained of tlie existence 

ra a solid compound of the two elements. T. H. P. 
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The Crystallisation of Amorphous Tellurium. A. Damiens 
(Compt. rend., 1922, 174 , 1548 — 1550).— From a study of the 
heats of reaction of difierent forms of tellurium with a mixture 
of bromine and bromine water, Berthelot and Fabre have found 
the relationship Te,.„.,t. — + 12-096 cal. (for 64 grains). 

Previous work on the allotropy of tellurium did not confii-m tins 
equation (cf. this vol., ii, 498), and the author has accordingly 
repeated the work of Berthelot and Fabre, using, however, a 
mixture of bromine and concentrated hydrochloric acid diluted 
with its own volume of water. His re.sults do not confirm those 
of Berthelot and Fabre, but establiah the equation Te, _ 
Xe,,,,.„ + 2-63 cal., which is in accord with his work on the allotropy 
of tellurium {loc. cit.). W. G. 

Ths Rectilinear Diameter of Nitrogen. E. Mathias, 
H. K.ajieeli:xgk Onnes, and C. A. Crom.melin (Ann. Physique. 
1922, 17 , 455—403). A more detailed account of work already 
published (A., 1915, ii, 143). W. G, 

Normal Density of [Chemically Pure] Nitrogen. E. 
Moles (J. Chim. phtj-sique, 1922, 19 , 283 — 289). — Tlie results of 
twenty-nme determinations of the density of pure nitrogen have 
been systematically discussed, and from calculations, the weight 
of the litre of nitrogen at 0^ 760 mrn., and 45“ latitude is found 
to be 1-2507 +0-0001 grams. The measurements used are 

those of Kayleigli and Ramsay. Leduc, Gray, and Moles, in which 
two entirely dili'erent methods were used, and tlie material was 
drawn from eight ditforent sources. Under the conditions 0 , 
760 mm., and g — 980-665, the rounded value is Ly = 1-2507 grams. 
The actual value obtained from nitrogen obtained from sodium 
nitrite is Ly -- 1-2.506 grams, a value which is almost identical 
with the above-cited mean. This result is remarkable, since it 
was obtained from volumetric determinations. J. F. S. 


The Synthesis of Ammonia by Collision with Slow- 
moving Electrons. E. Bueii Andersen (Z. Phy.sik, 1922, 10, 
54 — 62). — A study of the aeliou of a .stream of electrons on the 
production of ammonia from mi.xtures of nitrogen and hydrogen 
at low prc.ssur-es. A current was passed between a glowing tung.sten 
w-ire and two platinum electrodc-s in an atmo.s])}iere of the tvo 
gases. The current was kept ooinstaiit and the effect of variations 
in the cojiipo-sition of the gas mixture and in the applied P.Ji.f. 
were investigated. The maximum rate of formation of amnioiiia 
did not correspond with the stoicheiometric mixture, but with 
mixtures containing a great exce.ss of nitrogen. This result is in 
agreement with the view- that the first .step in the production o 
ammonia is tlie ionisation of the nitrogen molecule. Curves are 
given .showing the velocity of formation of ammonia plotted against 
the applied electromotive force. Tliese curves show a series o 
maxima at 22, 26, and 33 volts. No appreciable quantities ot 
ammonia were produced below an applied electromotive force o 
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17-7 volts. This potential ia identical with the ionisation potential 
of nitrogen (17-75 volts). It is, however, difficult to distinguish by 
direct measurement between the ionisation potentials of hydrogen 
and nitrogen. VV. E. G. 

Oxidation of Nitric Oxide and the Recovery of Nitrogen 
Oxides from Mixtures -with Air. E. Bkinee, S. Niewtazski and 
J. WisWALD {J. CUm. physique, 1922, 19 , 290—309 ; Hdv. Chim. 
Ada., 1922, 5, 432).— The work which has been done on the 
commercial oxidation of nitric oxide and the recovery of oxides of 
nitrogen is reviewed and a number of points requiring further 
investigation are emphasised. Some of thc.se point.s have been 
investigated by the authors. It is shown that the formation of 
nitrite by absorption of a gaseous aystem NO— NO^ by alkali 
takes place according to the scheme proposed by Leblanc (Z. 
EkHrochem., 1906, 12, 541), based on the fact that nitrous anhy- 
dride exists in small concentrations, and Ihis is in keeping w-ith 
Raschig’s experiments. Experijnents on the oxidation of' nitric 
oxide at low temperatures conlinn the results of Lunge, Boden- 
stein, and Wourtzel, and show that the oxidation proceeds directly 
from nitric oxide to nitrogen telroxidc without the intermediate 
formation of nitrous anhydride. Comparative exix-riments made 
at ordinary temperatures, the lomperature of carbon dioxide 
“snow” ( — 80°), and the temperature of liquid air (-190') 
show that a low temperature i.s very favourable to the oxidation 
of oxides of nitrogen and to the recovery of the oxide.s. It follows 
from the experiments that cooling to a" very low temperattire will 
be the best means of eOcctuig a complete recovery of the oxides 
of nitrogen from very dilute mixliires of these gases such as are 
obtained after passage through the electric arc, p'rovidod that the 
(eclmicai difficulties c,an be overcome, whilst witliout this low 
temiieraturc very large o.xidation chambers will be necessary. 

j. E. ,8. 

Economic Realisation of Oxidation Reactions in Fac- 
tories where Nitric Acid is Synthesised. Applications 

Umille Matigxon {Bull. Soc. cAim., 1922, [iv], 31 , 555 — 50 l)._ 
'liie author proposes to use tlio dilute nitric acid such as is obtained 
at first in the fixation of atmosjilicric nitrogen or in the o.xidation 
of ammonia, for chemical preparations in which it can be used as an 
oxidising agent, providing the reduction of the nitric acid does not 
proceed beyond the stage of nitric oxide. Tlic oxides of nitrogen 
can be reconverted into nitric acid by atmo.spheric oxygen and again 
a sorbed in the towers. Li this way there is practically no lo.ss of 
mine acid and thus the expense of the oxidation process is very 
via" ' * ‘’}*8gested applications are the preparation of copper 
1 ."i.’ ‘’“PP'’’' ky the combined .action of .sulphuric and nitric 
hv prepaflition of oxalic acid from sugar or molasses 

process was satistac- 

i performed on a cargo of sugar damaged by sea water. 

W. G. 



ii. 664 


ABSTRACTS OF CHEMICAL PAPERS. 


The Accessory Elements of the Dephosphoratiou Slap 
A. Demolon {Compl. rend., 1922, 174, 1703— 1706).— Estimations 

have been made on a number of slags of the amounts of calcium 
soluble in solvents under dcOnitc conditions. The solvents used 
were : distilled water, 5% sugar solution, 2% phenol, a neutral 
solution of ammonium humate, cold solutions of ammonium 
chloride of different strengths, a saturated solution of carbon 
dioxide, and mineral acids. The amount of free calcium o.itide 
in the slags was small, varying from 1 % to .3%. In all the solvents 
the amount of calcium going into solution increased at first 
very rapidly with the time of shaking and then only very .sloivlv 
over a long period of time. This is considered to be, due to the 
presence of calcium silicates which react slowly with the solvents 
The amounts of magne-sium oxide present in the slags varied froin 
3% to 15% with an average of 8-90%. The amount of manganese 
fomid was fairly constant at about 4 — 5%, which was easily soluble 
in 2% citric acid. tV, G 

Magnetochemical Investigations of Constitutions in 
Mineral Chemistry. The Acids of Arsenic. PalUj Pascal 
(Cornpt. rend., 1922, 174, 1698 — 1700).— The results of measure- 
ments of the magnetic susceptibilities of a large number of arsenic 
compovmds indicate that combined .arsenic has two atomic sus- 
ceptibilities according to the degree of saturation of its compounds, 
The results furnish further evidence in support of the rule that the 
logarithm of the atomic susceptibility of .an element i.s a linear 
function of the atomic weight in each natural family. It is verified 
exactly for the group phosphorus, quinquevalent arsenic, and 
quinquevalent antimony and for the group tervalent arsenic, 
antimony, and bismuth. \V, G. 

Reaction between Boron Nitride and Various Metallic 
Oxides with Production of Nitric Oxide. U. Sboegi and 
A, G, X.ASIXI {Gazzelftt, 1922, 52, i, 369 — 387). — Estimations have 
been made of the yields of nitric oxide obtained when air is passed 
over mixtures of boron nitride with various metallic oxides heated 
at different temperatures. Eour samples of the nitride, prepared 
and stored in different ways, were employed. The yield of nitric 
oxide obtained varies greatly with those different .sample.s and also 
with the nature of the admi.xed oxide. With the oxides Fi-jOj, 
NijOj, CojOj, MnOj, Mn^Oj and CiiO, yields a.s high as 72% are 
given, and the residue remaining after the reaction gives an increased 
yield of nitric oxide with a fresh quantity of boron nitride ; this 
result is repeated four or five times, the yield increasing each time 
until the residue becomes converted into a compact mass. 

T. H. P. 

Carbon and its Neighbours in the Periodic System. 
Alfred Stock {Z. angew. Chem., 1922, 35, 341 — 343).— A dis- 
cussion of the regularities occurring between the compounds of 
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the elements boron, carbon, nitrogen, and silicon. The greatest 
* gjjjblanoes are found between the hydrides and their derivatives 
'^ntaining oxygen, nitrogen, or chlorine. In these compounds, 
™rbon unites the chemical properties of its neighbours. It resembles 
Tron in its tendency to form long chains of atoms, nitrogen in 
forming volatile compounds, and silicon and boron in giving rise 
to high-boiling derivatives. The property of combining equally 
eadily with either electro-po.sitive or electro-negative elements is 
shared to some extent by nitrogen and silicon. W. E. G. 

The Preparation of Carbon from Carbon Monoxide by 
means of a Catalyst. J. P. Wibaut {Bee. trav. chim., 1922, 

4 Q 0 401), — An attempt to prepare pure carbon which, from 

the method of preparation, could not contain hydrogen or hydro- 
carbons, was unsuccessful. Carbon monoxide was passed over 
iron o.xidc at a temperature of about 450° and a good yield of 
carbon obtained. The resulting gas contained from 80—90% of 
carbon dioxide. The catalyst, however, was found to be fairly 
evenly distributed throughout the carbon, and prolonged attempts 
to extract it yielded a product the ash content of which was 
above 6%. J- 

The Rectilinear Diameter of Argon. E. Mathias, H. 
K.ameeu-voh Onnhs, and C. A. Crommelin {Ann. Phyeiqve, 1922, 
17 442 — 455).— .4 rename of work already publkhed (A., 1913, 
ii, 112, 478). W. G. 

The Analysis by Positive Rays of the Heavier Constituents 
of the Atmosphere ; of the Gases in a Vessel in which 
Radium Chloride had been stored for Thirteen Years, and 
of Gases given oS by Deflagrated Metals. (Sir) J. J. Thomsoh 
{Pm. Roy. Soe., 1922, [A], 101, 290— 299).— The positive ray 
method of analysis is applied to the solution of several problems. 
The re.sidues from a thousand tons of liquid air have been examined 
for the pre.sence of molecules heavier than krypton and xenon. 
Two new constituents of the atmosphere were found witli molecular 
weights 163 and 260. The lighter of tlie.se is the more abundant, 
but the quantity in the air is very small compared with xenon. 
There is evidence that the lighter molecule carries two positive 
charges. No place in the periodic table can be found for a new 
element rvlth this atomic weight, and it is possible that the two 
new lines are due to diatomic molecules of xenon and krypton. 

The gases from 70 mg. of radium, stored in an evacuated vessel 
by (Sir) J. Dewar in 1909, have been analysed by the positive ray 
method. Helium and hydrogen w^ere both present, but no neon 
or Hj was found. In addition, a faint line, for which «!/e = 5, 
seems to indicate a compound of helium with one atom of hydrogen. 
The analysis was also applied to gases which had stood over radium 
and to gases lit by defliigrating wires. The presence of doubly, 
triply, and quadruply charged atoms of oxygen and nitrogen, and 
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of doubly and triply charged atoms of carbon, was detected, 
compound w/e=10 is believed to exist, consisting of an atom of 
oxygen and four atoms of hydrogen. This invariably carries a 
double charge. The deflagration of fine wires of tungsten, gold 
or copper by powerful electric currents did not yield any helium 
although Hg was detected. W. E. G. 

Constitution of Metallic Substances. Charles A. 

(J. Amer. Ghem. Soc., 1922, 44. 1216— 1^9).— A theoretical 
paper in which it is pointed out that the constitution of substances 
cannot be derived from their properties in a condensed state with 
any considerable degree of accuracy. In order to determine the 
constitutions of metallic substances, it is necessary to study their 
properties at low concentrations. At low concentrations, the 
elementary metals arc salt-like substances, and it is suggested that 
metallic compounds will exhibit salt-like properties in even a more 
decided manner. In solutions of metallic compounds in liquid 
ammonia, the more electro-negative clement functions as anion, 
as follows from the fact that it is precipitated on the anode on 
electrolysis. All but the strongly electro-positive elements exhibit 
a negative as w’cli as <a positive valency. The normal anions of 
metallic elements form complex anions i]i the presence of the 
element in question. These complex inetallic compounds are 
similar to the complex iodides and sulphides which have been 
studied in aqueous solution. The property of forming complex 
anions is one common to many metallic as well as non-metallic 
elements, it is shown that the complex telluride-ion carries two 
charges. In solution in ammonia, the complex anions TeTe"" 
and TcgTe" “ exist. It is inferred that the anions of the metals 
of the fifth group carry three charges, and those of the fourth 
four charges. Since it* has been shown that selenium, tellurium, 
bismuth, antimony, arsenic, tin, and lead form complex anions 
in ammonia solution, it may be inferred that other nietals 
not soluble in ammonia form similar complex anions. Metallic 
compounds of this class are, therefore, virtually salts. The 
multiplicity of compounds derivable from a give,n pair of metallic 
elements is accounted for on the hypothesis that in their compounds 
the more electro-negative elements fortn complex anions, and this 
view brings met^dlic compounds into line with the presemt con- 
ceptions of atomic structure. The physical properties of metallic 
compounds are in keeping with the hypothe^sis that they possess 
a salt-like structure. It is pointed out that the energy effect 
accompanying the formation of metallic compounds is of the 
same order of magnitude as that accompanying the formation o 
salts, and as in the case of salts, the energy change is the 
greater the more electro-negative one element is with respect to 
the other, hllcctro-positive groups, such as the ammonium group, 
are virtually metals, although their stability in the free state is 
not sufficient to permit their isolation in most instances. ® 
most stable groups possess suflicient stability to demonstrate tie 
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tallic properties in the free state. Such groups resemble elements 
^\heir properties. The property of metallicity is not an atomic 
it may be imparted to non-metallic elements by combination 
other non-metallic clepients, and it is due to the presence of 
'ncombined negative electrons. The electrons which impart 
" etallic properties to an element are those to which the chemical 
™actions of this element with other elements are due. The 
"^eactioii between strongly electro-positive and strongly clectro- 
_ live elements, or groups of elements, consists essentially in a 
mbination of the negative electrons of the electro-positive con- 
stituent with the atoms of the electro-negative constituent. Tn 
metal ammonia complexes of the tyj)e CafN'Hgig, which are metallic 
substances, the negative electrons are not primarily concerned. 
The experimental data on which the foregoing conclusions are 
based are to be published shortly. J. F. S. 

The Possible Existence of Metallic Compounds in the 
State of Vapour. A. Ehcken' and O. Nedm.vnn {Z. Eleklrochem., 
1923 28 , 322 — 324). — Sodium amalgam was distUlcd at pres.5urcs 
between 5 and 10 mm. of mercury, and the boiling point and 
corresponding composition of the vapour and liquid phases were 
determined. The results indicate that, contrary to the suggestion 
of von ll'artenberg (A., 1915, ii, 226), no appreciable amount of a 
compound of sodium and mercury was formed in tbc state of 
vapour at about 500^. J. S. G. T. 

Interaction of Sodium Chloride and Silica. Fr.vnois 
Hdebert Flews and Hroti Vervox Thompson (T., 1922, 121. 
1442-1448). 

Chlorites of Sodium and other Metals. G. R. Levi 
[Gazzettc,, 1922, 52, i, 417 — 420; Atli R. Accad. Lined, 1922, [v], 
31, i, 212 — 216 ; cf. this vol., i, 527). — The following new chlorites 
are described. Sodium chlorite, XaClOj.SlloO, prepared from 
baiiurti chlorite and sodium sulphate, forms lustrous laminae, and, 
when anhydrous, explodes on p>ercus.sion. Lithium chlorite, similarly 
prepared, forms anhydrous, deliquescent crystals and exphuhas on 
percussion. Calcium chlorite, prepared from calcium peroxide and 
chlorine dioxide, explodes on jxTcussion and decomposes com- 
pletely in contact with a heated wire. Strontium chlorite, similarly’ 
obtained, explodes on percussion, and in contact w ith a hot wire 
decomposes with evolution of heat. Tlmtlous chlorite explodes on 
percussion and decomposes immediately at TO — 80°. T. H. R. 

Oxidation and Reduction Reactions with Chlorites. 

Giorgio Res.vto Levi (Aiti R. Accad. Lined, 1922, [v]. 31, i, 
370 — 373 ; cf. preceding abstract). — ^^It ISO — 200°, sodium chlorite 
undergoes decomposition qu.a-ntitativcly in aceord.ance with the 
equation 3NaC102=2NaC103-4-NaCl. The action of or.onc on 
the salt Lu aqueous solution yields chlorine dioxide, 2N'aCl02-f- 
®3+H20=2Na0H-(-O2-|-2ClO2- if the dioxide is not carried away 
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by the ozone, it reacts either with the sodium hydroxide, 2N'aOHj. 
2C102=NaC102+N'aC103+H20, or with hydrogen peroxide, if 
has been formed by the excess of ozone, 2?JaOH+H20 4. 
2C102=2NaC102+2H2O+02. In aqueous solution, _ sodium chloric 
and nitrite react, with development of heat, forming the chloride 
and nitrate, 2NaN02d-NaC102— Nad+2NaKOg. The reaction 
between a chlorite and a ferrocyanide is exforessed by the equation 

4K3Fe(CN)e+NaC102 + 2H20=lSraCl + 4K3re(CN)3+ 4K0H, and 
may be rendered complete either by gradual neutralisation of the 
alkali hydroxhle by means of dilute sulphuric acid or by addition 
of a salt such as magnesium sulphate, magnesium hydroxide being 
then deposited. With an iodide, sodium chlorite reacts with libera- 
tion of iodine, NaC10„-['4KI-b2H,0=4I+4K0H-|-NaCl (of. Bray, 
A., 1906, ii, 222, 226, 278), and here too the reaction may be 
carried to completion by addition of a substance, such as boric acid, 
capable of neutralising the alkalinity ; it the liquid is heated on a 
water-bath and in an apparatus which prevents sublimation of 
the iodine, the reaction may be used for the estimation of a chlorite 
in presence of a chlorate, which does not liberate iodine under these 
conditions. In neutral solution, chlorites do not act on alkali 
bromides, but in presence of sulphuric acid bromine is .set free; 
the behaviour towards bromates is similar. From acid solutions 
of iodates and periodates no iodine is liberated, oxygenated com- 
pounds of chlorine, formed by decomposition of the chlorous acid, 
being obtained. 

In neutral solution sodium chlorite reacts slowly with a sulphite. 


thus: 2X33803 -i-NaC103=2Na2S04-fIvaCl ; with solutions of free 
sulphurous acid the corresponding reaction takes place immediately. 
The reaction. Xa2S203-|-2N’aC102+H2()=2Naf'l-l-2XaHR04, which 
occurs with development of heat, is complete only when either » 
slight excess of chlorite is used or tlie liquid is kept neutral by meani 
of magnesium oxide ; otherwise a little sulphurous acid is formed. 
With thiocyanates, chlorites react principally according to the 
equation 2XaCXS+ 3XaC102-f2H./I=2XaHS04+2HCX-f3XaCl, 
slight excess of chlorite laung required for the complete o.xidation 
of the sulphur of the thiocyanate to sulphuric acid. Chlorites 
oxidise hydrogen sulphide to suljshuric acid, and .sodium formafe 
and oxalate to sodium hydrogen carbonate. T- H. P. 


Borates. VI. The System {NHj)^©— B2O3— H2O at 45= 
and at 90’. Umberto Sborgi and Lelio Feup.i (A/li R- Aaai. 
Lincei, 1922, [v], 31, i, 324—329; ct. A., 1921, ii, 580).— lathis 
system at 45° are found t)ie 1:5:8- and the 1:2: 4-compounds, 
in addition to the 1:4: 6-compound occurring at 60’; the tat 
two coinjKiunds are able to exist unchanged in presence of pure 
water, but the 1:4: 6-compound is found only in solutions con- 
taining an excess of (XH4)20 and having temperatures above tha 
of the surrounding air. The same three compounds are forine 
also at 90°. 
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The Electrolytic Preparation of Sodium Perborate. Kttrt 
\jiSDT and Ernst Hantge {Z/Meklroehem, 1922, 28, 263—273). — 
The conditions under which sodium perborate may be prepared 
electrolytically have been investigated. It is shown that thi.s salt 
is most efficiently prepared from a solution of borax and sodium 
carbonate containing 120 grams of anhydrous sodium carbonate 
and 30 grams of borax per litre of solution. A small quantity 
of sodium chromate {0-5 gram per Utre) and one drop of turkey red 
oil added to the electrolyte increases the efficiency, since' this 
reduces the cathodic reduction to a minimum. A large anodic 
current density is requisite and to obtain this an anode of bright 
platinum is employed, whilst a watcr-coole;! length of tin tubing 
serves as cathode. The most suitable current density lies between 
10 and 20 amp./dom.^, and the most suitable temperature is 14 — 16“ ; 
above this temperature the yield of perborate is greatly reduced. 
During electrolysis, the bath loses carbon dioxide, and if this loss is 
not replaced the current yield becomes very poor owing to the large 
concentration of hydroxyl-ions. With an increasing concentration 
of the per-salt, the yield decreases during the electrolysis. The 
analy.sis of the hydrogen-oxygen gas mixture evolved during the 
electrolysis shows that a strong decrease in the anodic oxidation is 
responsible for the falling off of the yield. The merest trace of 
platinum salt in the electrolyte has a very bad effect on the yield, 
and the presence of iron in the sodium carbonate has a similar bad 
effect. Both substances decrease the anodic oxidation and increase 
the cathodic reduction. The addition of cyanide only partly 
eliminates the deleterious effect of the iron. The curve produced 
by plotting the current density against the anodic potential shows 
a sharp inflexion point at 1-47 volts. This potential is due to the 
concentration of a higlior oxide of platinum, presumably PtOj, 
which is formed as a solid solution hi the anode material by the 
discharge of hydroxyl ions. It is likely that this higher oxide, 
in keeping with its potential and oxidising power, acts as an inter- 
mediate product in the formation of sodium perborate. J. F. S. 

Structure of Crystals of Lithium and some of its Com- 
pounds with Light Elements. II. Lithium Hydride. J. JI. 

hijvoF.T and A. K-ARHSEN [Proc. K. Akad. Wetensch, Amderdam^ 
1922 , 25, 26-30; cf. A. 1921, ii, 200).— Using the method of Leby’e 
and Schcerer, the authors have prepared and mvestigated the X-rav 
photographs of lithium hydride. The results .show- that lithiuiu 
hydride crystallises in the regular system with four molecules m 
the elementary cell which has a side of length a =4T0 X 10 *cm. 
The density of lithium hydride is calculated to bo 0-76 + 0-01 . The 
structure is that of sodium chloride, with positive lithium ions 
and negative hydrogen ions. Systems of two-eloctron rings are 
romid both the lithium and hydrogen nuclei with radii 0'05tt and 
O'M, respectively, and the planes of which are normal to nou- 
mtersecting trigonal axes. J, F. S. 
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Calcium-Ammonium. E. Botolesen (Bull. Soc . chim ., Ij 
[iv], 31 561 — 567); cf. cf. Blitz and Hiittig, A., 1921, ii, 20] 
Solid calcium-ammonium is formed within the temperature li( 
— 15“ and 4-30“. The pasty state sometimes recorded in; 
literature is probably due to the presence of traces of scxii 
in the calcium used. The author confirms previous work on| 
compound ( loe . cil .) in certain respects and finds that when ji 
heated in a vacuum at about 34“ it decomposes explosively,, 
temperature depending slightly on the vacuum obtained. ; 
products of this decomposition are the nitride and hydrilti 
calcium and hydrogen. It is suggested that calcium is capabt 
forming a series of compounds with ammonia in much the sa; 
way as is iodine. W, C. 

The Transformation of Gypsum into Ammonium Si 
phate. C. Mationon and M. Frejacques ( Compt . rend ., ij; 
175, 33 . — 35). — The authors obtained a 96% yield in the i® 
action of an industrial sample of gypsum with ammonium carbon 
(cf. Neumann, A., 1921, ii, 587). The curves giving the toIoe 
of the reaction show the existence of two distinct phases, hiiit 
the first phase the vcloeity is slower than in the second jU 
The presence of ammonium sulphate in the original solution oa® 
a diminution in the velocity of the reaction, but in all cases eqi 
brium is complete at the end of two and a half hours. \V. C, 

Magnesium-Cadmium Alloys. Leon Guillet (Bev. .f 
1922, 19, 359 — 365). — The magnesium-cadmium alloys consist ([ 
series of solid solutions and the compound CdMg, which is soliil 
in all proportions in either metal. Cadmium increases the harto 
of magnesium, but the alloys arc niailcablo up to a contat 
55% Cd. With more than this they become brittle at ordim 
temperatures, due to the formation of a new solid solution 5tal 
below 246“ and consisting of the compound CdMg with exces 
either magnesium or cadmium Icf. J. Hoc. Chem. Ind., 1922, 551 

A. E. P, 

The Quaternary System Potassium Sulphate-Magnesii 
Sulphate-Ammonium Sulphate-Water. Arnold WestomI 
1922, 121, 1223- 1237). 

Chemical and Electrochemical Behaviour of Salts ol tk 
Acids of Lead. G. Gbube (Z. Ele.klroc.lmn., 1922, 28, 273—289)' 
Two new method.? for the preparation of alkali salts of plumb 
acid are de.scribed, the first of which consists in the anodic soktis 
of a pure lead anode in a strong solution of alkali hydroxide bymeae 
of a direct current of high current density on which is super® 
posed an alternating current. In the second method, a solution* 
an alkali plumbite in concentrated alkali hydroxide is submii™ 
to anodic oxidation at a platinum electrode. In both methods il* 
plumbates crystallise from the electrolyte in the pure conditu 
during-***® electrolysis. The oxidation potentials of the process* 
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+ 2 © — ► Pb ■ and PbO^" + 2-OH' + 2 @ — ^PbOg" + H„0 
e been aystematically investigated in alkaline solution and also the 
intial of lead in solutions of alkali plumbite has been measured, 
s shown that the normal potential of lead against potassium 
nbite in 8-42 iV-potassium hydroxide at 18“ is — 0-613 volt, 
1st the normal potential of plumbite-plurnbate in potassium 
roxide of this same conecntration is t* + 0-208 volt. Prom 
je value.s the normal potential of lead against alkali plumbate 
[tion is calculated to be — 0-203 volt. In all cases a 
rease in the oonoentration of the alkali hydroxide displaces 
potential toward more negative values. The nature of the 
nbo-plumbatcs which separate from highly concentrated 
itions of alkali plumbates and plumbiles in alkali hydroxides has 
I been investigated, and it is shown that the composition of the 

0, dt varies with the alkalinity of the .solution in the sense that 
a solutions with a concentration of alkali hydroxide less than 
V’, the compound PbjOs.SH^O separates, whilst from solutions 
•e concentrated than 6-9 A', PbjOj separates. Hence it follows 
t PbjOi is to be regarded as the lead salt of ortho-plumbic acid, 
. that in very alkaline solutions of plumbates the anions of 
;a-plurabic acid, PbOj" and ortho-plumbic acid PbO^"", are both 
sent. To asoertain whether the alkali plumbates are salts of the 
1 H,[Ph(OH) 5 ] or of HjPbOj, the author has investigated the 
ydration of sodium plumbate, Ha^PbOj.SHjO. It i.s shmvn that 
heating this salt the w-atcr is all e.xpelled with<iut decomposition 
the salt, from which the conclusion is drawn that the three 
.ecules of water arc to be regarded as water of cryatalli,sation and 
t sodium plumbate is a salt of mctaplumbic a<-id. J. F. S. 

ISect of Grinding on the Apparent Density of Lead Oxides. 
W. Brown-, S. V. Cook, and J. C. \V.\hneb (./. Physical Cheni., 

1, 26, 477— 480).— The apparent density of heavy, crystalline 

i oxide is diminished initially by grinding, the minimum value 
:ig aitaiued by about teir hours’ griuditrg iu a pebble mill making 
revolutions per minute. Thereafter, the apirarc-nt density 
.'eases, rapidly at first, to a constard. value greater tharr the 
ial value. The initial decrease of apparent density is not 
wir by a light, anrorphous lead oxide. ,T. S” G. T. 

Thermal Analysis of the System TljO-B^Os. G. C.tKNEEt 
I R. Morei. 1,1 (AUi Ii. Accad. Lined, 192'2, [v], 31, i, 109 — 111 ; 
Buchtala, .A.., 1914, ii, l3o). — ’The fusion diagram of this sy.stem 
iimts three maxima, corresponding with thallons metaborate. 
’Oj, in. p. about 474°; thallous pyroborate, TljB.20.-, m. p. 
'Ut 434°; and trormal thallous borate, TLBO„ m. p 370’ 
comp.). g p 

phenomena of Diffusion in Metals in the Solid State 
Cementation of Non-ferrous Metals. II. Cementa- 
not Copper by means of Chromo-manganese. G. Sirovicu 
A. Uetoceti (Gazzelta, 1922, 52, i, 43(1^142).— By meairs of 
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the arrangement previously used (this voL, ii, 68) e:q>eriment8 
have been made on the cementation of copper by chromo-manganese 
containing 30-4% and 63-8% of chromium and manganese respec. 
tively. At 900“^, the cementation is so intense that, in a few 
moments a layer of copper-manganese containing more than 
20% of manganese is formed; as this alloy melts below 900°, the 
succeeding experiments were carried out at 800°. Although the 
iron of the ferro-memganese and the chromium of the chromo- 
manganese do not migrate to the copper, these metals evidently 
influence^the migration of the manganese ; the chromium having a 
greater effect than the iron. The mechanism of the process of 
cementation is discussed briefly. T. H. I*. 

Action of Sulphur on Cuprous Chloride. Frederick 
William Pinkard and Willlim Wardlaw (T., 1922, 121, 1300— 
1302.) 

The Structural Formula of Copper Sulphide, W. Gluud 
{Ber.^ 1922, 55, [i^], 1760—1761 ; cf. this vol., ii, 446). — If hydrogen 
sulphide is passed into a 1*5% solution of copj>er sulphate in 
ammonia (10%) until only a faint blue colour remains, a variety 
of copper sulphide is precipitated which yields elementary sulphur 
on immediate oxidation by air, whereas after preservation for four 
or five hours it is oxidised to copj>er sulphate and thiosulphate.. 

It is suggested that the forniulai Cu^S and to be 

assigned to the two modificiations. Thin conception is in harmony 
with the known tendency of copper sulphide to pa.ss into cuprous 
sulphide. The modification which yields free sulphur does not 
give potassium thiocyanate when treated with potassium cyanide; 
this reaction is shown strongly by the other variety. The diffemnee 
is probably shown in the equations (i) 2CuS4-10KCN=T'CgCuoCc,N8 
-h2K3S-i-C2N2 and CgN.-bHaO = HCN-fHCNO ; (u) Cu 2 S 2 r 

SKCN-.K^CuaCsNs+Ks^V^nd K2S2-|-KCN=K2S+KCNS. 

H. W. 

The Dissociation Pressures of Hydrated Double Sul- 
phates. I. Hydrated Cupric Alkali Sulphates. Robert 
Martin Caven and John Ferguson (T., 1922, 121, 1406 — 1414). 

The Alloys of Cerium. Leon Goillet {Kpv, M&.., 1922, 19, 
352 — 358). — The constitutional diagrams of alloys of cerium vith 
iron, copper, aluminium, magnesium, bismuth, tin, and silicon are 
reproduced and discus.sed. Except in the case of iron in the iron- 
rich alloys, no solid solutions arc formed wth any of these metals, 
but a large number of definite compounds are known, some of which 
melt at a much higher temperature than cither of the constituents; 
for example, BigC^s melts at 1,630° and OeAlg at 1,475°. There are 
two allotropic modifications of the compounds CcFcg and CeAl^. 
As cerium increases the brittleness of metals with which it alloys, 
it is not suitable for use as a deoxidiser. A. R. P. 
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Reactions oi oiodium Hydroxide with Salts of AlTiminium. 

IIdouaiid Geobet {J.Chim. physique, 1922, 19, 331 — 335). — Making 
use of the thermal method of titration previously described (cf. 
this vol.jh, 578), it is shoT^Ti that the addition of sodium hydroxide to 
dilute solutions of aluminium nitrate forms successively aluminium 
hydroxide, sodium metaluminate, and sodium ortho-aluminate. 
Xhe addition of sodium hydroxide to dilute solutions of aluminium 
chloride, aluminium sulphate, and potash alum forms successively 
aluminium hydroxide, basic sodium aluminate, Al{ONa)2,Al(OH)g, 
and sodium ortho-aluminate. Sodium hydroxide added to con- 
centrated solutions of aluminium chloride, nitrate, or sulphate 
produces a basic salt of the type A]X3,Al(OH)g, which is follow^ed 
by the hydroxide, meta-aluminate and ortho-aluminate. Con- 
centrated solutions of potash alum yield under the same treat- 
ment a basic salt, Ai.2(S04)3,2.Al(0H)3, aluminium hydroxide, a 
basic aluminate, Al(ONa)3,Al(OH)3, and the ortho-alurninate. 

J. F. S. 

Crystal Structures of the Hexa-ammoniates of the 
Nickel Haloids. R.\leh W. G. Wyckofp {J. Amer. Chem. aSoc., 
19il2j 44, 1239 — 1245). — The crystal structure of the complex com- 
pounds of the type NiXg.hNHg, formed when auunonia is added to 
solutions of nickel chloride, br<.)rnide, and iodide respectively, has 
been examined by means of A-ray photogra]>hs. It is shown that 
the aiTangemcnt of the atoms in the crystals of these substances 
is such that the salts are strictly isomorphous with those of am- 
monium platinichloride (this vol., ii, 214). The (limen.sions of tho 
unit cell and the values of the variable parameters defining the 
positions of the nitrogen atoms in the chloride and iodide liave been 
estimated. The following values are recorded ; NiClj.fiNHg, side 
of unit cell 10*09 A.U. ; NiBfg.ONHg, length of side of unit cell, 
1048 A.U.; NiIg.ONHg, length of side of unit cell 11*01 A.U. Tn 
each case there are four molecules in the unit cell. The nickel 
atoms occupy the position of platinum, and the halogen atom.s those 
of nitrogen in the ammonium platinichloiide crystal. J. F. S. 

Composition and Crystal Structure of Nickel Nitrate 
Hexammoniate. RAT.pif \V. G. Wyckoff {J. Amer. Chem, 
Soc., 1922, 44, 1260 — 1206). — From analyses, X-ray spectrum 
iiica.surcments, and considerations of space group arrangements, it 
is shown that neither of the formulae Ki{N03).2.4NH3.H2(), or 
Xi(N03)2,4NH3.2H20 is correct for the pale blue Isotropic octahedra 
which are obtained w’hcn an excess of a ci^sieentratcd solution of 
ammonia is added to an aqueous solution of nickel nitrate. The true 
formula is Ni(NO3)2,0NH3. A studyof thcLaue photographs of these 
crystals by the generally applicable methods which use the theory 
of space groups indicates that they have a structure similar to tliat 
of the corresponding complex haloids (preceding abstract), in which 
the nitrate groups replace the halogen groups, and in which the 
ammonia groups are related to the nickel atoms in exactly the same 

VOL. cxxii. ii, 21 
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way in both compounds. The petition of the atoms of the nitrate 
groups cannot be determined with great accuracy. Both the sym, 
metry characteristics and the difiraction data permit the same 
of displacement of the nitrate nitrogen atoms as is experienced bv 
the sulphur atoms in pyrites. The unit cube contains four molecules 
and the length of its side is 10*96 A.XJ. J. g. 

Solubility. VI. Solubility of Ammoniates. Fritz 
Ephraim and Paul Mosimann (&r., 1922, 55, [jS], 1608 — 1619; 
cf. A., 1921, i, 508). — In a previous communication it has been 
pointed out that the similarity between dissolved substance and 
solvent has an important influence on solubility and that salts 
can achieve this similarity wdth water as solvent by the formation 
of hydrates or solvates. An experimental examination of this 
hypothesis has now been attempted by investigating the solubility 
in water of salts in which the formation of hydrates is rendered 
difficult. This can be achieved by occupying the co-ordination 
positions which would eventually be filled by water with other 
neutral groups, for example, ammonia. A relationship might 
therefore be expected between the solubility of a series of ammoniates 
such as [Ni(NH 3 )g]X 2 and their ammonia tension. A difficulty, 
however, arises, since many of these salts are decomposed by 
water and their solubility has therefore been determined in aqueous 
ammonia solution, 0*950, to which half its volume of alcohol 
(96%) has been added. With the hexamminenickelo-salts there 
is a parallelism between solubility and ammonia tension in the 
series iodide — ► bromide — ^ chloride — *• thiocyanate, whilst the 
perchlorate and formate occupy the expected position in the scries; 
on the other hand, in the series tetrathionatc — ► thiosulphate — ► 
sulphide — ^ chloride — ► nitrat-e — ► chlorat e, the solubility increases 
with decreasing ammonia tension. In general, therefore, there 
is no parallel between ammonia tension and solubility, at any 
rate in the cases of the ammoniates of the salts containing oxygen. 
The experiments have been extended to the ammines of copper 
and cadmium salts ; in the oxygen-free salts, a relationship is 
observed between ammonia tension and solubility, but it is doubt- 
ful if this is more than accidental, since the solubility is so greatly 
affected by the nature of the medium. The ammines of cobalt 
and chromium are more suitable, since they dissolve in water 
to a reasonable extent and are not decomposed thereby. The 
two series [Co(Nll 3 )g]X 3 and [Cr(NH 3 )g]X 3 are so similar in their 
general properties that it would be expected to find the solubilities 
of the salts falling in the same order. This is actually the case 
to a great extent, but the parallelism is not complete. Particularly 
in the case of the cobalt compounds, the salts fall into two distinct 
groups, in whk h the solubilities are of widely differing orders of 
magnitude, the boundary lying between the perchlorate and oxalate. 
Possibly the two portions comprise the true salts and pseudo-salts 
respectively. 

The follo^ving compounds have not been described previously '■ 
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hezammiTiecobaltic naphthakTie-^^sidphonate [Co(NH3)g][CioH7S03]3, 
pale yellow, microscopic needles ; hexamminecobaltic picrate, 
[^(NHg)^] [0*C6H2(N02)2]3, microscopic needles; hexammine- 
chromic dichromatey [0r(NH3)e]2[Cr2O7]3, lustrous, hexagonal needles ; 
kexamminechromic picrate^ small, matted needles ; hexammineckromic 
^]aphthaUne-^-sulpho7iate, pale yellow, microscopic needles; hexam^ 
'tninechromic perchlorate^ pale yellow needles; hexammiTiechromic 
chlorate, slender, pale yellow needles. The hexamminechromi- 
salts resemble the alkaloids in giving precipitates with the following 
reagents : potassium mercuric iodide (slender, yellow needles), 
potassium bismuth iodide (microcrystalline, reddish-brown powder), 
sodium cobaltinitrite (very small, reddish-brown crystals). The 
solubilities of the following hexamminecobalti-salts (gram. -mol. 
per litre) in water at 9** have been estimated : chloride (0'20), 
bromide (0'040), iodide (0*015), nitrate (0 033), sulphate (0'015), 
perchlorate (0*013), chlorate (0*215), chromate (O’OOOSo), dichro- 
mate (0*00029), oxalate (0*00069), phosphate (0-00055), naphthalenc- 
p-sulphonate (0*00059), picrate (0*00042). The hexamminechromi- 
salts have the following solubilities at 17*5® : chloride (0*42), 
bromide (0*118), iodide (0*043), nitrate (0*072), dichromate (0*005), 
sulphate (0*046), phosphate (0*0032), oxalate (0*00084), picrate 
(0*00037),* naphthalene-p-sulphonate (0*00069), chlorate (0*062), 
perchlorate (0*0199). H. W. 

Hydrous Oxides. III. Harky B. Weiser { J . Physical 
Chein., 1922, 26, 401 — 434). — In continuation of previous work 
(A., 1920, ii, 760), the author has studied the properties of various 
hydrous chromic oxides prepared under different conditions. The 
results indicate that no deffnite hydrates of chromic oxide arc 
formed by precipitating a chromic salt with alkali. The evidence 
that Guignet’s green is a definite hydrate is inconclusive. Hydrous 
chromic oxide freshly i)rccipitatcd in the cold is readily soluble 
ill acids, but becomes insoluble on keeping or heating. Betw*een 
the two extremes of solubility an indefinite number of hydrous 
oxides exists. By precipitating hydrous chromic oxides at tempera- 
tures from 0® to 225®, substances ranging in colour from greyish- 
blue to bright green have been prepared. Positively charged 
colloidal hydrous chromic oxide may be prepared by peptising 
the hydrous oxide with cliromic chloridi*, and by hydrolysis of the 
chloride or nitrate, but not of the acetate. The negatively charged 
colloid is prepared by peptising the hydrous oxide with sodium or 
potassium hydroxides. The properties of the respective colloidal 
suspensions are discussed, more especially the precipitating and 
peptising action of alkali salts. J. S. G. T. 

Precipitation from Uranyl Nitrate by means of Sodium 
Hydroxide. Radioactivity of the Precipitate. Pierre Joli- 
BOTs and Robert Bossuet {Compt. rend., 1922, 174, 1625 — 1628). — 
When sodium hydroxide is added to a dilute aqueoas solution of 
uranyl nitrate precipitation only commences when an equimolecular 

21—2 



ii. 676 


ABSTRACTS OF CHEMICAL PAPERS. 


amount of sodium hydroxide lias been added. From this stage 
up to the addition of two molecules a precipitate is obtained, and 
if this is filtered off and the filtrate is boiled, a further precipitate 
is deposited. Either precipitate contains 1*5% or more of sodium 
hydroxide uhich is not removed by "washing. If more than two 
molecules of alkali are adde^ precipitation is complete and the 
precipitate contains still higher percentages of alkali. Radio, 
activity measurements on the different precipitates show that 
the intensity of radiation is proportional to the amount of radium 
present. The first precipitate which is formed contains a very 
important proportion of the uraniura-X, the oxide of which is 
apparently less basic than that of uranium. W, G, 

Solubility in the Solid State of Bismuth and Cadmium 
in Lead. Clara Di Capua (Jtti Ji. Accad. Lined, 1922, [v], 
31, i, 162 — 104). — By means of the method devised by Plato 
(A., 190G, ii, 521; 1907, ii, 239), the author has investigated the 
fusion diagrams of the systems Pb-Bi and Pb-Cd. The results 
obtained give for the solid solubility of lead in bismuth the value 
4% and for that of bismuth the value 34%. For lead in cadmium 
or cadmium in lead the sofid solubility is practically zero; in this 
system the specific thermal conductivity varies luiearly with the 
composition. T. H. P. 


Mineralogical Chemistry, 


A New Occurrence of Ilsemannite. Chas. W. Cook 
J. Sd., 1922, fv], 4, 50 — 52) — A large number of molybdenum de- 
posits were examined, but ilsemannite was detected only at Ouray 
in Utah (A. 1917, ii, 491) and near Gilson in California. At the 
latter locality, molybdenite occurs with j^yrites in aplitc, and is often 
completely altered to yellow molybdenite. A brown tarnish 
suggests a first stage in the alteration to molybdenum dioxide; 
and a later stage to a mixture of dioxide and trioxide is suggested 
by the presence of a blue material "W'hich is insoluble in water. 
Ilsemannite, the blue soluble material, is perhaps a hydrated 
compound of dioxide and trioxide. I-. J- S. 

Chemical and Spectrochemical Study of Spanish Bis- 
muth Minerals. S. Pina dk RfiiiiKS and F. Gii-a Esteban 
{Anal. Fis. Qnim., 1921, 19, 347 — 386; cf. Pina de Rubies, A., 1021, 
ii. 267). — A description with chemical analyses and spcctrographical 
data of bismuth minerals occurring in Spain. A series of minerals 
is described ha"ving a chemical composition varying between 
bismuthospherite, (Bi 0 ) 2 C 03 , and bismuthite, Bi 0 'C 03 *Bi( 0 H) 2 . 
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Another class of minerals includes oruetite, BigTeS^, and anti. 
moniferoHS bismuthine. Oruetite and similar minerals are probably 
cuteotio mixtures of bismuth, tetradymite, BigTcj, and bismuthine, 
BigSg. The carbonate minerals of the first series may be derived 
from the oruetite minerals. Native bismuth, scheelite, and molyb- 
denite are also described. Q 


Ardennite from Ceres, in the Ala Valley (Piedmont), 

Febbtjccio Zambonini (Atti It. Accad. Lined, 1922, [v], 31 , i, 
147—151). — This mineral occurs, intimately associated with piW- 
montite and mixed with various other species, in aggregates of 
colopliony-brown, vitreous fibres or rods, often twisted or bent. 
The crystals exhibit marked pleochroi-sm and the other optical 
characters observed with the ardennite found in the Belgian 
Ardennes, and have the following percentage composition ; 


SiOj. 

AsjOj. 

P*06. 

VsOs. AbOs 

• FcjOa. 

CiiO. 

CaO. f 

29-53 

10-30 

0-12 

0-25 22-40 

3-H 

0-75 

5-61 1 

JInO. 

NiO. 

MgO. 

NajO. 

K,0. 

H,0-. 


18-76 

0-04 

4-03 

0-07 

0-12 

0-12 

5-42 


sru. BftO. 


Total. 

100-63 


The.se results correspond well with the formula 

10SiO2,(As,V,P)jO5,5(Al,Fe).p3,10(Mn,Mg,Ca,€u)O,6HjO. 

The mineral is almost pure arsenioardennite, the proportion of 
vanadioardennite being very small. T. H. P. 


The Melting of Potash Felspar. 0. W. Morey and 
N. L. Bowen {Amer. J. Sci, 1922, 4, 1— 21)._A pure synthetic 
orthoolase was prepared by crystallising glass of the compo.sition 
KAISijiOj in a bomb containing water vapour, and this material 
was used tor determining the melting point of the pure substance. 
The temperature usually given for the melting point, determined 
on natural crystals, is 1200°. It was found that orthoola.se has 
no true melting point. When kept for a week at 1200°, it forms 
.a glass which, under the microscoix', is seen to have a cross-lined 
structure. At higher temperatures, the structure becomes more 
distinct and develops into typical leucite crystals. The temper- 
ature range of incongruent melting, in w hicli Icucite crystals are 
in equiUbrium with liquid, is 1170—1530°. Three natural potash 
felspars showed the same behaviour, namely, microcline from 
V Carolina, sanidine from Laachcr See, and adularia from St. 
Gotthard, but in those the upper limit was lowered somewhat by 
the foreign matter present. It follows that orthoclase must be con- 
sidered as a binary compound in the leucitc-silica (KAlSiaOj-SiOj) 
system. The general form of the diagram of this system is shown, 
out Only a few points on it have yet been accurately deter- 
mnei The incongruent melting of orthoclase is of particular 
importance for the theory of rock formation. It show's that 
icucitc can form from a liquid containing an adequate amount of 
silica, or even excess, for orthoclase formation and that a mass 

21 * 



u. 678 


ABSTRACTS OF CHEMIOAIi PAPERS. 


may have leucite as early crystals (phenocrygts) together with 
free silica as late crystals (ground-mass). The regular behaviour 
of leucite in breaking up into orthoclase and nephelite suggests 
that the early separation of leucite may afford a key to the origiu 
of many nephclitic rocks as well as of leucite rocks. E. H. R. 

Tridymite from the Euganean Hills, Italy. Edoaheo 
Bnxows (Mem. Accad. Lined, 1922, [v], 13 , 506 — 524). — 
detailed crystallographic description of tridymite from the trachyte 
of Zovon in the Euganean Hills near Padua. The crystals arc 

cloudy and now consist of an aggregate of quartz. L. J, 8. 


Analytical Chemistry. 


Behaviour of Platinum on Strong Ignition. D. Balareff 
(Ohem. Ztg., 1922, 46 , .573). — On heating either new or carefully 
cleaned old platinunr crucibles in a blast flame or over a powerful 
Teclu burner, a fairly constant loss in weight of 0'6 mg. per hour 
was noticed, whilst the side of the crucible nearest the bla-st was 
considerably brighter than that more remote. No experiments 
were made, however, to find an explanation of the loss. 

A. R. P. 

Heavy Liqpiids for the Separation of Minerals. Ekrico 
Clerict (AUi Accad . Lined, 1922, [v], 31 , i, 116 — 118; cf. A., 
1911, ii, 257). — The following three liquids, useful for the mechanical 
separation of minerals of different densities, are colourless and 
may be diluted and recovered ; Aqueous barium bromomercurate 
solution d" 3-11, d'* 3-14. Saturated aqueous thallium formate 
solution, d’“ 3-31, d'" 3-40, d '" 4-)0. Aqueous solution of thallium 
formate and thallium malonate in equal proportions, d'“ 4’00, 
d“ 4-70, above 5. Thallium formate, melting at 95° to a 

highly mobile liquid, may also be used, and a mixture of thallium 
formate and malonate in equal amounts melts below 95° and 
has d above 5. Fused thallium formate has d below 5, but it 
dissolves powde"ed thallium carbonate, giving a liquid with d 
above 5. T. H. P. 

A New Physico-chemical Method of Volumetric Analysis 
applied to some Problems of Inorganic Chemistry. Paul 
Dutoit and Ed. Grobbt (J. Ghim. physique, 1922, 19 , 324 — 327).— 
A method is described by which solutions of acids may be titrated 
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with bases using a thermometer graduated in 1 / 100 ° as indicator. 
Xhe solution to be titrated is placed in a small Dewar vessel, which 
stands in a somewhat larger Dewar vessel, a mechanical stirrer 
is placed in the solution, and the alkali is added at regular intervals 
in amounts which cause the temperature to increase by not more 
than 0‘02°. The burette is surrounded by asbestos paper and the 
stopcock is operated by a long pair of pincers. The number of 
c c. of alkali added are plotted as abscissje and the temperature after 
each addition as ordinate, and the points joined. It is found that 
the end-point is marked by a decided change of direction in the 
curve. Not only is this point fixed by the curve, but all other 
points at which a change in the nature of the reaction occurs are 
fixed. Thus with sulphuric acid the points corresponding with the 
completion of the formation of the hydrogen sulphate and the 
normal sulphate are both accurately shown. In the titration of 
phosphoric acid with sodium hydroxide the points where the 
formation of NaH 2 P 04 , NugHPO^, and NagPO^, respectively, is 
complete are well marked. In the titration of normal sodium 
phosphate with nitric acid, the points where the formation of 
NagHPO^, NaH 2 P 04 , and H 3 PO 4 is complete are clearly marked. 
The titration of the nitrates of zinc, lead, and magnesium by this 
method indicates the completion of the formation of definite basic 
salts, and in the case of the two first-named metals, of zincates 
and plumbites, respectively. Titration of salts of cobalt, copper, 
and nickel with ammonia in the same way indicates the formation 
of the various ammonia complexes. This method yields identical 
results with those obtained by electrometric and electrocon- 
ductivity titrations and in addition it also indicates the formation 
of derivatives which these methods do not. J. F. S. 


Simple Method of Electrometric Titration in Acidimetry 
and Alkalimetry. P.wl Francis Sharp and F. H. MacDougall 
{J. Amer. Ckem. >Soc., 1922, 44, 1193 — 1196). — The object of the 
work described is the preparation of a number of constant and 
reproducible electrodes which are clectrometrically equivalent to 
hydrogen electrodes dipping in solutions of various known hydrogen- 
ion concentrations. Such electrodes are extremely useful in cases 
where it is necessary to titrate a solution of an acid to an end-point 
which shall have a definite hydrogen-ion concentration. In such 
a case, the half coll containing a hydrogen electrode and the solution 
being titrated is connected with the electrode which has the same 
potential difference as the hydrogen electrode will have when the 
titration is completed. A solution of alkali is then run into the 
acid until a galvanometer indicates that the total cell, comparison 
electrode|sat. KCl|titration liquidiHaPt, has a zero E.M.F. The 
following are the comparison electrodes together with the potential 
against a normal calomel electrode and the equivalent hydrogen- 
ion concentration : 


21*— 2 
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HgPb— 
( 12 — 12 - 5 %) 1 


0-52 c 0. KI in 100 c.c. solution |] ; K.M.F. 0-5195 — 10-^Ai-H 
2-90 c.c. KI 100 „ !l „ 0-5609 = 10 ‘ iJV-H 

6-14 o.c. KI 100 „ II „ 0-6786 = 10--A7.H 

67-50 c.c. KI, in 100 „ II „ 0-6378 = 10-«Ar-H 


HgCd— 

( 12 — 12 - 5 %) 


lOOc.c. CdSO»+0-2c.c.Kl || „ 0-6967 10 W-H 

lOo.c.CdSO.-IlOc.o.Klin lOOc.o.sol. \\E.M.F. 0-7560= 10 s.V-H 
100c.c.CdSOi+26-40c.c.Kli|.B.Af.f’. 0-8151 = 10«iV-H 
2c.c. CdSO,-f 48-7C.C. Klin 100c.c.sol.||B.lH.F. 0-8743 = 10 'W.u 

The number oi c.o. of potassium iodide and cadmium sulphate refer, 
resuectivelv to 2-0-.V- and 0'5W-solations, respectively {cf. Pinkhof 
A., 1920, ii, 121). J'S'-S- 


Tho Use of Potassium Ferrocyanide in Potentiometric 
Titrations. II. The Potentiometric Titration of Zinc. 

I. M. Kolthoff (Rcc. trav. dum., 1922, 41, 425 — 437),— The 
possibility of this titration has been established for some time 
(Koninck and Prost, A., 1896, ii, 675), but no worker has yet stated 
the degree of accuracy with which determinations may be made 
{cf. Bichowsky, A., 1917, ii, 219). The author recommcnc^ the 
use of a solution of potassium ferrocyanide, the concentration of 
which is 1/40 mol., to this is added 1 gram per litre of potassium 
ferrioyanide. The standardisation of the zinc .solution for the 
control experiments, which is described in detail, is a matter of 
difficulty ; in previous work sufficient attention does not seem to 
have been directed to accuracy in this respect. The titration is 
best carried out at 70°, as at this temperature the reaction is 
quicker and the change in potential which denotes the end-point 
is greater. As the results obtained in neutral solution arc too low, 

I 2 0,0. of 4A'-sulphuric acid should be added. Excess, however, 

should be avoided, otherwise the precijiitate of potassium zinc 
ferrocyanide is partly dissolved and the change in potential at the 
end-point diminished. In such a solution 0-2 mg. of zinc may be 
determined within 1 %. In presence of potassium sulphate at 70% 
and of ammonium sulphate at ordinary temperatures, results are 
obtained which are 0-5% too high; the latter salt at 70 has the 
reverse effect, which is also given by ammonium chloride, the 
titration may be carried out speedily and accurately in the inwrse 
direction. 


Estimation of Chlorine in Organic Compounds. J . Klimost 
(Chem. ZIg., 1922, 46, 521— 522).— Attempts were made to esti- 
mate chlorine in organic compound.s by boiling the latter with 
alcoholic potassium hydroxide solution under a reflux apparatus 
and titrating the excess of alkali subsequently with standard acirt. 
Acetylene dichloride, monochlorohydriii, monochloroacetone, ai- 
chloroacetone, o;-chloronaphthalene, diehloronaphthalene, Dorny 
chloride, and pinene hydrochloride yielded either low or "mrust- 
worthy results ; trichloroethane, acetylene tetrachloride, and z-tii- 
bromohydiin yielded high results, whilst monochloroacete aciQ 
gave 8 correct result. v . • • 
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Estimation o£ Free Chlorine and Hypochlorous Acid 
in Concentrated Salt Solutions. M. G. Taylor and G. A 
OaMMAL (/. Ind. Eng. Chem., 1922, 14, 632— 635).— The estima- 
tion of free chlorine and hypochlorous acid in concentrated salt 
solutions, which may contain either sodium hypochlorite or hydro- 
chloric acid, is usually carried out by estimations of total “ avail- 
able ” chlorine, and of free chlorine by an aeration process! The 
latter, however, is inaccurate owing to decomposition of hypo- 
chlorous acid or of hypochlorite during aeration. It is now shown 
that the rate of the removal of the free chlorine is a linear function 
of the amount present at any moment, whilst when all free chlorine 
has been removed the rate of removal varies as the square of the 
amount of hypochlorous acid present. The curves obtained by 
plotting the rate of removal of chlorine against the total amount 
removed as mepured by absorption in potassium iodide solution 
and titration with thiosulphate will therefore be two distinct lines 
having a point of intersection, the abscissa of which is the free 
chlorine initially present as such. To obtain the amount of 
chlorine initially present as hypochlorous acid and hydrochloric 
acid, the increase in acidity after aeration is determined by means 
of potassiuin iodide-iodate solution in terms of thiosulphate solu- 
tion, and this is equal to the actual loss of chlorine during aeration 
due to such reactions as H0Cl->HCl-)-0. G. F. M. 

Estimation of the Chlorometric Degree of Bleaching 
Chlorides. J. Royer (Ann. Falsif., 1922, 15, 146—148),— 
For the estimation of available chlorine in bleaching solutions the 
method of Poncius is recommended as being rapid and exact. It 
consists in titrating the solution with standard potassium iodide 
in the presence of sodium hydrogen carbonate. The first reaction 
consists in the oxidation of the iodide to iodate, but as soon as 
the free chlorine has been used up the next drop of iodide solution 
resets with the iodate with the liberation of free iodine, which is 
indicated by starch paste. \V. Q 

Electrometric Titrations with Silver Nitrate. Estima- 
tion of Chlorides, Bromides and Iodides, and of Iodides 
in the Presence of Chlorides and Bromides. I. M. Kolthoff 
{Z. anal. Chem., 1922, 61, 229 — 240). — In most cases the solubility 
of the silver compound indicates whether the end-point of a 
titration with silver nitrate solution may be ascertained electro- 
mefrically. The method is trustworthy for chlorides, iodides, and 
bromides, even in very low concentration, and iodides may be 
titrated in aramoniacal solution in the presence of chlorides and 
bromides. Certain complex salts, such as ferrocyanides, pyro- 
phosphates, etc., cannot be estimated by the method, although 
mth fernoyanides and thiocyanates the results obtained are 
accurate. The method may also be used for the estimation of 
cyanides, chromates, oxalates, tartrates, succinates, and salio- 
ylates. p g 
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Estimation of Minute Amounts of Gaseous Oxygen and 
its Application to Respiratory Air. Howard M. Sheapf 
(J. Biol. Chem., 1922, 52, 35— 50).— The method is intended 
mainly for use in following the oxygen consumption of plant and 
animal tissue under different conditions. By means of the appar. 
atus, which is described and illustrated in the original, it is stated 
that’oxygen can be estimated in amounts as small as 1 X 10 ’ gram. 
The method depends on the conversion of the oxygen, in the 
presence of nitric oxide and sodium hydroxide, into sodium nitrite, 
and the estimation of the latter colorimetrically by means of 
sulphanilic acid and n-naphthylamine. E. S. 

The Oxygen-absorption and Concentration of Pjrro- 
gallol Solutions used in Gas Analysis. Fritz Hoffmakn 
Tz angew. Chem., 1922, 35, 32.5— 328).— The absorptive powers of 
solutions of pyrogatiol and potassium hydroxide of all proportions 
are tabulated in a Gibbs triangular diagram for the ternary system 
pyrogallol, potassium hydroxide, and water. A line of maximum 
absorptions was found to correspond with mixtures containing 
pyrogallol and potassium hydroxide in the proportions 3 to 2. The 
field to one side of the line, corresponding with a smaller proportion 
of the latter, falls sharply in power of absorption. The optimum 
proportion is given as pyrogallol 20 parts, potassium h^lroxide 
20 parts, and water 60 parts. H. M, 

Rapid Estimation of Sulphur. I. Luiai Losana {Gion. 
Chim. Ind. Ai>pl., 1922, 4, 204— 206).— The method here described 
depends on the fact that, it a compound containing sulphur is heated 
ivith powdered iron in absence of air, the sulphur in the residual 
mass is liberated completely as hydrogen sulphide on subsequent 
treatment with hydrochloric acid. This ga.s is absorbed by zino 
acetate solution and the sulphide thus formed estimated by titration 
with iodine solution. Tests made on flowers of sulphur and on 
copper, lead, barium, and cobalt sulphates gave excellent results. 
The method is applicable also to the estimation of sulphur in organic 
compounds, but the latter must previously be heated with copper 
oxide or lead chromate in a porcelain crucible, or, if the organic 
compound is volatile, in a narrow hard glass tube, in which it is 
covered with a deep layer of the oxidising material [cf. J. 
Chem. Ind., 1922, 614a]. T. H. h. 

The Kleemann Modification of the Kjeldhal Process. 
FbastiSek Skutil (Cftem. List;/, 1922, 16, 173 — 177). — Thevanous 
methods of estimating the nitrogen of foodstuffs and manures, 
using modifications of the Kjeldhal process, are reviewed, and the 
advantages of the Kleemann modification (Z. angew. Chem., IJ- , 
34, 625) pointed out. Results obtained by a modification ot tms 
method are found to be in satisfactory agreement with those ob- 
tained by the standard analytical method used in Czecho-blovaKia. 
This method differs from that of Kleemann in that, after the addi lo 
of mercury, 30% of hydrogen peroxide is added, and then t 
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concentrated sulphuric acid, slowly, and with cooling. After some 
time, the contents of the flask are heated until a deep coloration 
appears. Finally, anhydrous potassium sulphate is added, and the 
process completed. R. T. 

The Estimation of the Total Non-protein Nitrogen of 
Serum. Comparative Study of Trichloroacetic and Meta- 
phosphorio Acids as Protein Precipitants. Paul Cbistol 
(Bull- 'She. Ghim. Biol., 1922, 4, 267 — 271). — Higher values are 
obtained for total non-protein nitrogen when proteins are precipi- 
tated by means of metaphosphoric acid than when trichloroacetic 
acid is used for this purpose. This is due to the partial hydrolysis 
of the proteins by the former reagent. E. S. 

The Estimation of Non-protein Nitrogen in Blood. 

Eric Ponder. (Biocham. J., 1922, 16, 368 — 369). — Blood (0'2 c.c.) 
is added to water (1 c.c.) and the pipette used is washed out twice, 
each time with a further 0-2 c.c. of water. The protein is precipi- 
tated with 0'2 0 . 0 . of a 10% solution of sodium tungstate and 0'2 c.c. 
of 2 / 3 A^-sulphurio acid as in Folin’s method for the preparation 
of blood filtrates. 0‘5 C.c. of this filtrate is boiled very gently with 
0'2 c.c. of a digestion mixture diluted 1 in 4. The digestion mixture 
consists of 50 c.c. of a 5% copper sulphate solution, 100 c.c. of 85% 
phosphoric acid, and 300 c.c. of pure sulphuric acid. After boiling 
for two minutes, water is added to make the volume 3'5 c.c., and 
the solution is directly nesslerised and compared with a standard 
solution of ammonium sulphate. W. 0. K. 

Detection and Estimation of Nitrate Nitrogen in Urine 
and Serum. 0. Nolte (Z. anal. Chem., 1922, 61, 278 — 282). 
—The presence of nitrates may be detected by means of the diphenyl- 
amine reaction or by the less sensitive ferrous sulphate reaction ; 
the diphenylaraine reaction, however, is obtained with oxidising 
substances other than nitrates. For the estimation of nitrates bi 
urine, the Schlosing-Grandeau ga.sometric method appears to be 
the most trustworthy, but tbe nitric oxide content of the volume of 
gas obtained must be estimated subsequently. W. P. S. 

Analytical Determination of Oxides of Nitrogen in Gas 
Mixtures. Charles L. Bdrdkk (,f. Ind. Lug. Chem., 1922, 14, 
308 — 310). — Mixtures of nitrogen peroxide and nitric oxide are 
absorbed in dilute alkali in accordance with the equations SNO^-f- 
2Na0H^2NaNO3+NO -f-HjO and NO +NO 2 +2Xa0H=21SlaN0.2 - i- 
H 2 O. If previous to absorption there is a development of mist 
in consequence of cooling, the nitrogen peroxide present in tlio 
hot gas will be partly converted into nitric acid and nitric o.xide. 
An absorption apparatus must therefore provide for the measure- 
ment of nitric oxide passing through the alkali unabsorbed. The 
absorption bulb in the apparatus described is a tube containing 
a number of glmss bells with side perforations placed vertically 
above one another and avith the inlet tube passing down through 
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their central axes. This is filled with a known volume of jV/lo 
alkali hydroxide free from carbonate diluted as required, lie 
gas passes through this into an aspirator, in which it is treated 
with hydrogen peroxide, absorbed in excess of alkali hydroxide, 
and estimated as usual. The solution in the absorption bulb is 
titrated with A'/lO-sulphurie acid, using a few drops of a solution 
of methyl-red in A7100-alkali hydroxide as indicator. To the 
neutralised solution a known excess of permanganate with 5 c.c. 
of sulphuric acid are added, the solution is left for a few minutes, 
a slight excess of ferrous sulphate added, and the excess titrated 
back. If there is no acid mist present and it A c.c. of alkali and 
P cc of permanganate are neutralised in the absorber, it will be 
seen that of this (3^1 +P)/2 c.c of alkali hydroxide have been neutral- 
ised by nitrogen peroxide and the total alkali hydroxide (3^-fP)^2 

c.c. by nitric oxide. . . . , , 

If nitric acid mist is present, it is absorbed as nitrate in the 
bulb and is measured by the excess of alkali hydroxide neutralised 
over the nitrite formed, whilst the nitrite formed contains twice the 
quantity of nitrogen present as nitrogen peroxide. If more than 
5% of excess oxygen is present in the gas mixture, a correction 
for oxidation during the passage of the gas through the sampUng 
tube should be applied. 

A Possible Source of Error in the Bell-Doisy Method 
for the Estimation of Phosphates in Blood Plasina. W. 

Denis and L. von Meysenbug {J. Biol. Chem., 1912, 52, 1—3).— 
The method of Bell and Doisy (A., 1920, ii, 769) for the estimation 
of phosphates in blood gives accurate results when apphed to 
serum, but low values are obtained when plasma is used. Serum 
should therefore be used for this estimation ; if, however, plasma 
is used, the accuracy may bo increased by restricting the amount 
of anti-coagulant and increasing the quantities of molybihe Mid 
and quinol. ' ‘ 

Microchemical Investigation of Arsenic. Abnaldo 
PrcTTi and Enrico Boggio-Lera (J]em. .4ccc^. Lima, 

CvT 13 475 — 479). — ^In the detection of arsenic in very smaU 
proportions, good results are obtained by using a reagent comped 
of 1 c.c. of 3% ammonium molybdate solution, 10 c.c. of 3'4/b 
ammonium nitrate solution, and 39 c.c. of 40% nitric acid solution. 
With Uquids containing 0-02-fi-004 mg. of arsenic per c.c., tlus 
reagent is used directly, but for lower concentrations of arsenic 
the reagent is diluted five times with 40% nitric acid. A drop ot 
the arsenic solution yields characteristic mictoscopic crystals when 
evaporated with a drop of the reagent. As little as ° 

arsenic is detectable in this way. B. H. f. 

Estimation of Arsenic Acid. L. Rosenthaleb {Z. and. 
Ohem. 1922, 61, 222 — 229). — Diffused light does not mtenere 
in the iodometric estimation of arsenic acid, but atmospheric oxygen 
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reacts -with the hydriodic a«id formed, yielding further quantities 
of free iodine. This may be prevented by adding 5 grams of sodium 
hydrogen carbonate before the potassium iodide is introduced. The 
titration solution should contain at least 16% of hydrochloric acid or 
33-3% of sulphuric acid. When sulphuric acid is used, the follow- 
ing procedure should be adopted. Tlie iodate solution is treated 
^ith concentrated sulphuric acid in quantity sufficient to make 
the concentration of the latter 33*3%, the mixture is cooled, and 
3 grams of sodium hydrogen carbonate are added in small quanti- 
ties at a time ; concentrated potassium iodide solution is now added, 
and the iodine is titrated with iV/lO-thiosuiphate solution. A 
precipitate which forms on the addition of the iodide consists 
chiefly of arsenic tri-iodidc, and should be dissolved by adding 
a small quantity of W'ater before the titration is commenced. 

W. P. S. 

lodometric Estimation of Arsenic and Antimony Sul- 
phides. Ferdinand Nikolai {Z. anal. Chem., 1922, 61, 
257 — 272). — Arsenites and the corresponding antimony salts may 
be estimated volumctrically by adding their solutions to an excess 
of standard iodine solution containing dilute acetic acid and sodium 
acetate and then titrating the excess of ioffinc with thiosulphate 
solution. Arsenic trisulphide, or antimony trisulphide, may be 
titrated by dissolving it in sodium hydroxide solution and adding 
this solution to iodine solution containing acetic acid and sodium 
acetate, with subsequent titration of the excess of iodine. The 
alkaline solution of the sulphide is oxidised readily by atmospheric 
oxygen, but this may be prevented, or the late of oxidation retarded 
to a considerable extent, by the addition of a small quantity of 
gelatin. W. P. S. 

Tests of an Iodine Pentoxide Indicator for Carbon 
Monoxide. S. H. Katz and J. J. Bloomfield {J. Ind. Eng. Chem., 
1922, 14, 304 — 306). — The “ Hoolamite *’ carbon monoxide indi- 
cator consists of a glass tube containing granulated pumice impreg- 
nated with 1 part of iodine pentoxide to 5 parts of fuming sulphuric 
acid (60% SOg). The gas is drawn through cotton-wool filters and 
a tube of activated charcoal into a rubber hand bulb and discharged 
through the tube containing the pumice. The colour produced 
on the latter is matclied with a series of permanent colours in a 
sealed glass tube. A series of tests with a large number of observers 
showed that by this instrument a ininiraum concentration of 0*07% 
of carbon monoxide can be detected, and that a rough quantitative 
estimation of higher concentrations can be made. In the absence 
of the activated charcoal most hydrocarbons, hydrogen sulphide, 
and hydrogen chloride interfere ; methane, chlorine, carbon 
dioxide, sulphur dioxide, and some other gases do not. The 
“ Hoolamite ” tube may be used for six to eight estimations, after 
which it deteriorates. C. I. 
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The Direct Estimation of Small Quantities of Radium 
by the Penetrating Rays. B. Szilaud {Compt. rewi., 1922, 174, 
1095 — 1698). — The electrometer previously described [ibid., 1922, 
174, 1618) has been modified so as to provide a transportable instru- 
ment working without either a high tension battery or a projection 
mirror. By means of it rapid measurements can be made of the 
penetrating rays. The sensitiveness of the instrument corre-sponds 
with 10-‘ U.E.S. W. G. 


Ash-alkalinity (of Foodstufis). B. Pfvl. {Z. Unterg. 
Nahr. Genussm., 1922, 43, 313— 339).— To utilise the titration 
values of the ash of foodstuffs as indications of their composition, 
it is necessary to choose the values, to be determined in such away 
that they arc definite and as independent as possible of chance 
circumstances, and to employ simple and unexceptionable methods 
for determining them. The chemical processes taking place during 
the incineration of foodstuffs have to bo considered more closely 
than has been done in the past, and the nece.ssity for avoiding loss 
of mineral acids and for the conversion of the whole of the phosphorus 
into tribasic phosphate must kept in view. In many cases this 
can only be attained by the addition of a measured quantity of 
alkali before incineration. The most useful values to be deter- 


mined are (a) the intrinsic alkalinity, (ft) the methyl-orange alka- 
linity, and (c) the total phosphate of the ash. The first may be 
defined as the excess, expressed in milli-equivalents, of the kations 
Na', K‘, Ca", Mg'", which remains after combination with the 
anions PO4'", SO4", CT for O", and the weakly acid anions CO3'', 
SiOj", BOa', ItnOj", MnOj”, AlOj". H such excess does not exist, 
the difference is cxpres-sed as “ intrinsic acidity.” (ft) is the excess, 
expressed in milli-equivalents, of the same four kations which 
remains after combination with the anions SO4", and Cl' 

for 0", and the above enumerated weakly acid anions. The 
absence of such excess is indicated as methyl-orange acidity, 
(c) The total phosphates is expressed in milli-equivalents of PO4'", 
These three values can be obtained by titration against methyl- 
orange, followed by a titration against phenolphthalein. Pull 
details of simple methods of carrying out the above determinations 
are given ; these are the result of many years of experience, and 
are founded on sound scientific principles. Modifications necessary 
in special cases and precautions and corrections to be applied where 
special accuracy is needed are also indicated. The above three 
vWes are usually calculated to 100 grams of dry food-stuff or 
1 litre of liquid, but occasionally to 1 gram of ash or 1 gram of ash 
soluble in hydrochloric acid. In cases of adulteration, one or other 
of these values is affected. Methods proposed by others for the 
determination and presentation of ash-alkalinity are criticised. 

H. C. B. 


Atkinson's Process tor the Estimation of Potassirun in 
the Presence of Sodium, Magnesium, Sulphates, and 
Phosphates. S. J. Watson (Analyst, 1922, 47, 285— 288).— The 
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process is considered unsatisfactory because the compenaatine 
errors necessary to overcome the loss due to the solution of some 
potassium perchlorate do not occur to an extent sufiieient to balance 
this loss, and the quantity of methyl alcohol and perchloric acid 
used is too large to make the process economical. Keeping the 
contents of the beaker at the boiling point for an hour, whilst 
perhaps necessary to ensure complete solution of imdesirable 
substances, must also favour the solution of potassium perchlorate 
itself. H. C. R. 

The Estimation of Calcium in Blood. Arthue Robert 

LiSG and John Herbert Bushill {Biochem. J., 1922, 16, 403 

406).— Two to 5 c.c. of blood are incinerated in a platinum dish, 
treated with I'S c.c. of concentrated hydrochloric acid, and washed 
into a special centrifuge tube. After adjusting the reaction, the 
calcium is precipitated with oxalic acid and ammonium oxalate. 
The calcium oxalate is centrifuged and washed, sulphuric acid is 
added, and the oxalic acid titrated with permanganate. 

W. 0. K. 


A Colorimetric Method for the Estimation of SmaU 
Amounts of Magnesium. P. S. Hammett and E. T. Adams 
(J. Biol. Chem., 1922, 52, 211 — 215). — The method is designed for 
application to urine, blood, and tissue extracts and is a modifica- 
tion of Kramer and Tisdall’s method (A., 1921, ii, 695). The pre- 
cipitate of ammonium magnesium phosphate obuined in the latter 
method is dissolved in O-OlA-hydrochlorie acid and the phosphorus 
estimated colorimetrically by Bell and Doisy’s method (A.. 1920, 
ii, 709). The value, for magnesium is then calculated from this 
result. 

Volumetric Estimation of Bead Peroxide in Miniums. 
Practical Modification of Diehl’s Method. A Boms 
(Ann. Falsif., 1922, 15, 157— 159).— The following modified pro- 
cedure for Diehl 3 method of estimating lead peroxide in samples 
of minium is advocated. Half a gram of tlie sample is macerated 
with 2-5 c.c. of nitric acid {d 1080) and the mixture is washed into 
a conical flask with 25 c.c. of a saturated solution of sodium acetate. 
To this is added 10 c.c. of a 12% solution ol 2iotas.sium iodide in 
saturated sodium acetate, and the whole is well shaken, and the 
iodine liberated is titrated with A’^/lO-thiosulphate solution. If 
the saruple of minium contains iron oxide, instead of titrating the 
tree iodine an excess of standard thiosulphate i.s added and the 
whole 13 made up to 100 c.c. with the saturated sodium acetate 
solution. After filtering, an aliquot portion of the filtrate is titrated 
back with AT/lO-iodine solution. (j 

Rapid Electro-analysis. A. Kuso and A. Lassieur (Ann. 
Clm. Armlyt., 1922, 4, 171-177).-For the rapid electrolytic 
reposition of copper or zinc a silver cathode is recommended. 
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together with an anode of platinum aHoyed with iridium or rhodium. 
The silver cathode is readily cleaned without loss in weight by 
immersion in a cold solution of 10 grams of trichloroacetic acid in 
50 c.c. of strong ammonia and 50 c.c. of water. Copper is deposited 
from a sulphate solution acidified with nitric acid and containing 
5 grams of sodium metaphosphate if iron is present. Zinc is 
deposited from a solution containing sodium acetate and 5 c.c, 
of acetic acid per 100 c.c., together with 10 c.c. of a saturated 
solution of sodium fluoride if iron is present ; large quantities of 
iron should, however, be separated. l«ad may be deposited on 
the anode as peroxide from a solution containing 15 c.c. of nitric 
acid per 100 c.c., or as metal on the cathode by electrolysing at 
70'’ with 5 amperes a solution containing less than 0'4 gram of 
lead and 3 c.c. of nitric acid {d 1'3), 2'5 grams of crystallised gallic 
acid, and 5 c.c. of 95% alcohol in 100 c.c. total bulk. Antimony 
may be electrolysed from a solution containing 80 c.c. of sodium 
sulphide solution {d 1‘14), 60 c.c. of water, and 5 grams of potassium 
cyanide by a current of 5 amperes at 60 — 70^, or from a boiling 
solution containing 20 c.c. of hydrochloric acid and 4 grams of 
hydroxylaminc hydrochloride in 130 c.c. of water. The latter 
solution, with the addition of 10 grams of ammonium oxalate, may 
be used for the deposition of tin. Tlic above methods arc adapted 
to the rapid analysis of brasses, bronzes, and white metals [cf. 
J, Soc, Chem. Ind.^ 1922, 551a]. A. R. P. 

lodometric Estimation, oi Copper in the Presence of Iron. 

A. WOber (Z. angew. Chem., 1922, 35, 336 — 337). — Solutions con- 
taining copper salts in the presence of ferrous iron always contain 
a small amount of cuprous ions. These cannot bo oxidised by 
nitric acid or hydrogen peroxide in ammoniacal solution, as the 
small amount of nitrites formed interferes with the subsequent 
titration. The solution is therefore made ammoniacal and treated 
with a current of air at 70'’, whereby aU the copper dissolves as 
cupric salt and the iron is precipitated as ferric hydroxide, which 
is collected, re-di.ssolved and rc-prccipitated to recover the ad- 
sorbed copper. The combined filtrate is boiled to expel ammonia, 
acidified, treated with potassium iodide, and titrated as usual 
[cf. J. Soc. Chem. Ind., 1922, 545a]. A. R. P. 

Separation of Aluminium from Iron by means of 
o-Phenetidine. K. Chalupny and K. Breiscii (Z. angeu\ 
Chem., 1922, 35, 233 — 234). — The solution containing the iron and 
aluminium salts is slightly acidified with hydrochloric acid and 
treated with a current of hydrogen sulphide for ten minutes; 
carbon dioxide is then passed tlirough the solution until all excess 
of hydrogen sulphide has been expelled. Tliese operations are 
carried out in a flask closed with a cork and provided with inlet 
and outlet tubes. Ammonium carbonate is then added until a 
precipitate forms, the latter is dissolved by the addition of dilute 
hydrochloric acid, and an excess of 6% alcoholic phenetidinc 
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solution is added. The flask is closed, the contents are heated at 
80®, and the precipitate is then collected, washed with hot, dilute 
ammonium nitrate solution, ignited, and weighed as aluminum 
oxide. If copper and other metals arc present with the iron and 
aluminium, the copper must be separated electrolytically, the 
iron and aluminium then precipitated as basic acetates, the latter 
dissolved in dilute hydrochloric acid, and the solution used for the 
separation of the iron and aluminium as described. It is essential 
that the iron should be present in the ferrous state; ferric salts 
yield a precipitate with phenetidine solution. W. P. S. 

Gravimetric Analysis. XXV. Estimation of Man- 
ganese. L. W. WiNKLKR {Z. angew. Chejn., 1922, 35, 234 — 235 ; cf. 
A., 1921, ii, 656). — The manganese is precipitated as manganese 
aiamonium phosphate?, the metliod being that described pre- 
viously {loc. cit.) for the estimation of cadmium. Small corrections 
are applied to the weight of precipitate obtained; for instance, 
1 mg, ia deducted when the precipitate weighs 0*2 to 0’3 gram. 
The presence of potassium chloride does not interfere, but sodium 
chloride must not be present. W. P. S. 

Oxidation of Manganese to Permanganate in Alkaline 
Solution. J. Hesltnga {Ckem. Weekblad, 1922, 19, 274). — 
Manganese in ores and alloys is readily detected by beating the 
solution with potassium hydroxide and excess of copper sulphate 
(which acts as a catalyst), and adding a few drops of a mixture of 
bromine water and potassium hydro.xidc ; the violet coloration due 
to permanganate develops at once. 0*005 Mg. of manganese may 
be detected. The reaction is not suitable for quantitative estima- 
tion, since it is only complete where very small quantities of 
manganese arc present ; also the presence of iron affects the colour, 
probably by formatiorr of potassium ferrate. 

The catal3d:ic action of the copper oxide is probably due to its 
tendency to form easily dissociated oxygen compounds, and its 
tendency to form cornpoiinds with mangane.se hydroxide. More 
copper than manganese must be present, otherwi.se the catalyst 
leinain.s in this combination. S. I. L. 

The Adsorption of Iron by Precipitates of Manganese 
Dioxide. Max Geloso {Compf, rend., 1922, 174, 1629—1631; 
t'f. Xicolardot, Geloso and Keglade, A., 1920, ii. 334). — When 
manganese i.s precipitated as its dioxide by the addition of ammonium 
persulphate to an acid solution of manganese sul])hate containing 
t?onie iron salt, the amount of iron adsorbed by the precipitate 
varies directly with (lie amount.s of iron and manganese present 
iij the, solution and inversely witir the acidity. The presence of 
ammonium sulphate has no effect. The iron adsorbed is mostly 
in the form of hydroxide. W. G. 

Estimation of Chromium in Steels. T.Tnoi TjOsana and 
Enrico Carozzi {Giorn. Chim. Jnd. Xppf.. 1922. 4, 197 — 200). — 
Gravimetric methods for estimating ebroinium in steel give good 
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results but are too tedious for industrial use, and colorimetric 
methods are not to be recommended. Provided that attention is 
directed to various points, satisfactory results are obtained hy 
Stead's method, in which the chromium is oxidised by means of 
nitric acid and by permanganate to chromic acid and this is treated 
with ferrous sulphate, the excess of the latter being titrated with 
permanganate. Modifications are suggested which render the 
ammonium persulphate method more rapid and exact [of. J 
Soc. Ohem. Ind., 1922, 594a]. T. H. P. 

New Qualitative Test for Uranium. Harold D. Bueij. 
{J. Ind. En//. Cfiem., 1922, 14, .'>93). — Uranium may be detected 
in slags or ores by preparing a nitric acid solution of the material, 
too great an excess of acid being avoided, and adding an e.xcess of 
granulated zinc. When the reaction with the acid has subsided, 
a yellow deposit will appear on the zinc if uranium is present. 
Gold, platinum, thorium, lead, tungsten, titanium, chromium, 
raercuiy, and copper do not interfere with the test. Iron and 
vanadium only interfere if present in large quantities, and in that 
case the spent liquid is removed, and the zinc and the deposit 
are again treated with nitric acid. The deposit dissolves, but 
reappears when the acid is again e.xhausted, and vanadium and 
iron remain in solution. As regards the delicacy of the test, in a 
solution of pure uranyl nitrate it was possible to detect 0-88 mg. 
of uranium per c.c. The test is not applicable in presence of 
sulphuric, or hydrochloric acids. The yellow deposit is apparently 
the hydrated trioxidc, U 03 , 2 H 20 . G. F. M, 

Colorimetric Estimation of 'Vanadium in Steel. A. 

Keopf {Z. angetv. Chem., 1922, 35, 36(5 — 367). — The steel is 
dissolved in a mixture of nine part.s of sulphuric and one part of 
phosphoric acid to prevent separation of tungstic acid. The 
solution is oxidised fet with nitric acid, then with ammonium 
persulphate to destroy carbonaceous matter, and the colour pro- 
duced by hydrogen jicroxide in this solution i.s matched with that 
produced by a known amount of vanadium pentoxide added to a 
solution containing approximately equal amounts of chromium, 
nickel, and hydrogen peroxide [cf. J. Soc. Ohem. Ind., 1922, 594a.] 

A. R. P. 

Rapid Detection of Bismuth in Urine and in Saliva. 

Domenico Ganassisi {Boll. Chim. Farm., 1922, 61, 321 — 326).— 
For the detection in urine of small proportions of bismuth, which 
is administered in the form of sodium or potassium bismutho- 
tartrate (cf. Sazcrac and Levaditi, this v'ol., i, 89) in cases of 
syphilis, good results are obtained bj' means of stannous chloride 
solution, prepared by dissolving 10 grams of the crystallised salt 
in 10 c.c. of concentrated hydrochloric acid and heating the liquid 
with a few pieces of tin on a water-bath until it becomes almost 
clear (of. Vanino and Treuhert, A., 1898, ii, 461). Ten c.c. of the 
urine are treated with 2 c.c. of this reagent and then with 5 c.c. 
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of 20% sodium hydroxide solution, and the whole is shaken. If 
the urine contains salts of bismuth, these undergo reduction to 
the metal, which is deposited with the precipitated calcium and 
jnagnesium phosphates and gradually colours these brown or 
black; in some cases, also, the supernatant liquid becomes brown 
owing to dissolution of part of the bismuth in the colloidal condi- 
tion. Saliva may be tested similarly. That the dark precipitate 
actually contains bismuth may be shown by conversion of a little 
of it into the vivid red bismuth rubidium iodide, Bil5,2RbI,2‘5H20, 
and microscopic examination of this. 

Nylander’s test for dextrose (A., 1884, 1433) may be used in- 
versely as a test for bismuth, hut is not so sensitive as that given 
above. T. H. P. 

Estimation of Minute Quantities of Methane. Ernst 
Murmann {Oesierr. Chem.-Zig., 1922, 25, 90). — The estimation of 
small quantities of methane, involving the absorption of the carbon 
dioxide derived therefrom in baryta solution, has hitherto required 
two or more absorption flasks to ensure the complete removal of 
carbon dioxide from the ga.ses owing to the short time in which 
the bubbles are in contact with the liquid. One ordinary Erlen- 
meyer flask only is sufficient, however, ii the gases are led into the 
baryta solution through a capillary tube and 0-5 — l-O c.c. of 1% 
gelatin solution is added to the liquid so as to make a foam on the 
surface which increases the duration of contact of tlie gases and 
the absorbent solution to at least thirty seconds, and renders 
absorption thereby complete. Tim capillary may conveniently be 
fixed into the flask through the straight arm of a T-piece fitted into 
a rubber stopper, and the connexion made gas-tight with a piece 
of rubber tube. The artifice may also be useful for other cases 
where complete absorption of a gas by a liquid is required. 

G, F. ai. 

The Estimation of Benzene in Gases. E. Bkrl fZ. 

1922, 35, 332). — The benzene is absorbed by carbon, which 
is then heated at 100 — 120^ in a current of steam {in a salt-bath). 
k small amount of benzene remains behind, and therefore a test 
is made with carbon containing benzene to control the results. 
The burette filled with water in which the benzene is collected 
is provided with an overflow in such a manner that the benzene, 
remains in the burette. This metlmd is simpler and better than 
that by which the benzene is washed out of the gases with light 
petroleum. II. M. 

Some New Colour Reactions of Cholesterol. Louis 
Kahlenberu {J . Biol. Chem., 1922, 62, 217— 225). — Cholesterol 
dissolves in arsenic trichloride to a pink solution changing to 
cherry-red; zVocholesterol yields a cobalt blue solution changing 
through violet, purple, and dark red to dark green; phytosterol, 
however, dissolves to a colourless solution. The colours are dis- 
charged by the addition of solvents such as benzene, toluene, and 
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chloroform. The -colour reactions are also obtained with hot solu- 
tions of arsenious oxide in concentrated hydrochloric acid, but 
are not so permanent as with the anhydrous chloride. Coloured 
solutions, which are not, however, sufficiently characteristic to he 
used for distinguishing between the sterols, are also obtained with 
certain other acid chlorides. E- S. 

Analytical Observations on the True Blood-sugar Value 
in Normal and Pathological Individuals. Wimelm Stejp 
(Arch. expi. Path. Pharm., 1922, 90, 105— 128).— A series of analyses 
of blood-sugar w-as carried out in the foDowing way : the proteins 
were removed with phosphotungstic acid and the sugar estimated 
by a reduction method (that of Bertrand or Lattuenne) , a further 
amount of the filtrate rvas freed from phosphotungstic acid with 
lead acetate, the excess of lead removed, and the solution con- 
centrated ; the concentrated fluid was analysed for sugar by a 
reduction method, by fermentation, and polarimetrically. 

The values obtained by the reduction methods on the untreated 
filtrate were 20% to 100% higher than those obtained on the 
filtrate after concentration; the difference was greatest in cases 
where there was nitrogen retention, and was proved to be not due 
to loss of sugar in the process of analysis. 

The agreement between the results obtained by the three methods 
on the concentrated filtrate was, on the whole, good, the polari- 
metric and fermentation methods giving especially close agree- 
ment. It is suggested that nitrogenous reducing substances are 
carried down in the process of removing the excess of phospho- 
tungstic acid, and that the lower values obtained after this treat- 
ment represent the true concentration of sugar in the blood. 

C. R. H. 

The Inversion of Sucrose in the Alkaline Copper Solu- 
tion. E. Caxai.s (Butt. Soc. chim.. 1922, [iv], 31, .583 — 588).— 
Results indicate that sucrose is slowly hydrolj'sed during the esti- 
mation of reducing sugars in it.s presence by means of some form 
of Fehling’s solution. The actual amount of sucrose hydrolysed 
increases with the concentration of the sucrose, with the time of 
heating, and with the temperature at w hich the liquid is kept. It is 
essential therefore to make a blank estimation, and it is advisable 
to heat by immersion in a water-bath. W. G. 

Estimation of Humus by Oxidation with Chromic Acid. 
A. Gehbixg (Z. anal. Chem., 1922, 61, 273 — 278). — The soil 
is first treated with dilute sulphuric acid in a flask through which a 
current of air free from carbon dioxide is passed. When all carbon 
dioxide produced by the decomposition of carbonates has been 
expelled, potas-sium dichroinate is added to the flask and the 
mixture is heated ; the carbon dioxide and other gases resulting 
from the oxidation of the organic matter are passed through a 
combustion tube containing copper oxide and lead chromate, md 
the carbon dioxide is then absorbed in potash bulbs. W. P. S. 
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Oxidation with Mixtures of Siaphuric Acid and 

Chromates. L. J . Simon (Compl. rend., 1922, 174, 1706 1708) 

I’or the wet combustion of organic compounds by means of chromic 
acid, the most satisfactory results are obtained by the use of con- 
centrated sulphuric acid and silver chromate, using about 15 c.c. 
of the acid and 12 grams of the chromate for about 01 gram of 
substance. This oxidising mixture may be used for the combustion 
of acetates or acetyl derivatives, theoretical results being obtained 

W. G. 

Analysis of Acetic Anhydride. C. Edward Sage (Pert 
Essent. Oil Mec., 1922,^ 13, 172). — In the method described by 
Reclaire (this vol., ii, 532) for the estimation of acetic anhydride 
the phenolphthalein used .as indicator seems with certain sumple.s 
to be peculiarly insensitive. The actual cause of this is obscure but 
the peouliiirity seems to rmi paraUel with the development of the 
iodoform reaction when the sample in question is tested with sodium 
hydroxide and iodine. The unknown impurity giving this reaction 
may be traced back to the original acetic acid from which the anhy- 
dride was prepared, and it seems to be associated with fault.s in 
odour whioli sometimes develop in products prepared from the 
anhyi'ide, for example, asphin, or synthetic “ acetyl ” perfumes, 
Iho insensitiveness of phenolphthalein alxive mentioned may be 
overcome, and a sharp end-point obtained if the titration is made 
by adding an excess of A72-hydroxide, keeping for some time 
without heating until hydrolysis is complete, then adding a known 
finishing otf the titration vvith more 
A'/a-hydroxide. By this procedure errors due to lieating under 
reflux will also be eliminated. GEM 

Estimation of Fatty Acids (and Cholesterol) in Small 
Amounts of Blood Plasma. W. It. Bloor, K F Pelkin 
and D, M. Allen (./. Biol. Cfum., 1922, 52, 191--205),— Bloor^s 
method (A., 1914, ii, 392) for the estimation of fatty acids in blood 
prolabiy gives iiicorreet results owing to the different nephelo- 
metne values which the various tatty acids and cholesterol possess 
(ef. Csonka, A., 1918, n, 277). To overcome this two modifications 
are sugge.stcd : (1) the separation of cholesterol from the fatty 
acids and the separate cstim.ation of the two fractions thus obtained 
I ■ “'“Z; (2) the Use of ii standard, consisting of 00% 

0 ejc and 4(J palmitic acid, which melts at approximately the same 
li'niporature as the mixture obt.-iined from blood. Using these 
moditic.ations, the results arc accurate to within 5%. E. S. 

Estimation of Small Amounts of Lactic Acid. S W 

Cuc-SES {J. Biol, chem., 1922, 52. 203-280). -The method of 
rurtn and (Jiarnas.s is slightly modilied. Lactic acid is decom- 
at uoo '7,“''^ permanganate at 95" or by 50';.„ .sulphuric acid 
l„v! ^ ahiciiyde produced being swept into excess of sodium 
ytogen sulphite. The excess of the sulphite is removed by 

Oihon of loduie, tlie end-point being adjusted to a definite blue 
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to starch. Saturated sodium hydrogen carbonate ia then added 
until the blue coloration is just discharged, and the sulphite of the 
aldehyde bisulphite compound titrated with standard iodine, the 
end-point being detcrmijied by a blank control. The errors which 
arise when the method is applied to blood or urine may be reduced, 
but not entirely eliminated, by first extracting the lactic acid 
from the protein-free filtrate by ether, using a special extraction 
apparatus. E. S. 

Detection and Estimation of Oxalic Acid and its Use in 
Standardising Iodine and Silver Solutions. L. Rosentkalee, 
{Z, anal. Ckem., 1922, 61, 219—222). — Iodine is liberated when 
potassium iodate solution is heated with the addition of a small 
quantity of oxalic acid ; the reaction may be obtained with 3mg, 
of oxalic acid and permits of the detection of the latter in the 
presence of tartaric and malic acids which reduce the iodate much 
more slowly. Oxalic acid and oxalates may be estimated by heating 
their dilute sulphuric acid solution with an excess of standard 
iodate solution until all free iodine has been expelled, cooling the 
mixture, and titrating tlie excess of iodate with thiosulphate solution 
after the addition of potassium iodide. It is proposed to use 
sodium oxalate for the standardisation of iodine solutions and of 
silver nitrate solutions; in the latter case, a known quantity of 
the oxalate is treated with a slight excess of silver nitrate solution, 
the mixture diluted to a definite volume, filtered, and the excess 
of silver titrated in an aliquot portion of the filtrate with thio- 
cyanate solution. W. P. S. 

Oxidation of Oxalic Acid in the Absence of other Acids. 

J. 0. Witt. {J. Physical Ohem., 1922, 26, 435-^49).— It is shoin 
that oxalic acid may be titrated with potassium permanganate 
without the addition of any other acid, the oxalic acid functioning 
both as reducing agent and acid. The end-point is marked by 
the appearance of turbidity followed by a slight permanent pre- 
cipitate and is affected by the temperature of titration, the con- 
centration, and the presence of electrolytes. When a solution of 
an oxalate is titrated in the presence of sulphuric acid, the colloid 
precipitating power of the sulphate-ion is effective in the presence 
of a fairly high concentration of the hydrogen-ion, and hence the 
quantity of sulphuric acid required is much greater than the 
theoretical value. J. S. G. T. 

Standard Method for the Estimation of Soap in Wool. 
British Re.search Association for the Woollens and Worsted 
Industries {Tra7is. Text . Inst.y 1922, 13, 143 — 149). — Traces of 
soap left on a woollen fabric may cause serious disturbances in 
dyeing, and consequently may require estimation. It is shoe'll 
that extraction at the boiling point with neutral absolute alcohol, 
in a glass apparatus with ground-in joints, satisfactorily removes 
the soaps and free fatty acids from the material. J. C. W. 
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Olive Oils and the Villavecchia Reaction. Jean Prax 
Folsif; 1922, 15, 159 — 161).— It has been shown previously 
{ibid., 1921, 14, 270) that certain olive oils, particularly Tunisian, 
give a red coloration with Villavecchia’ s reagent, similar to that 
given by an olive oil adulterated with sesame oil. This abnormal 
reaction is not obtained if such an oil is shaken with its ow'n volume 
of 90% alcohol containing 10% of ammonia and the alcohol and 
ammonia then evaporated on a water-bath before applying the 
test. It is now shown that it is as a result of the action of the 
ammonia that these abnormal oils no longer give the red coloration 
uith the Villavecchia reagent. W. G. 

The Orcinol Reaction with Furfuraldehyde. Applica- 
tion to the Colorimetric Estimation of Small Quantities 
of Furfuraldehyde. Paul Fleury and GASRiEf. PomoT 
{Bull- Soc. Chim. Biol., 1922, 4, 252—266). — For the estimation, 
1 c.c. of the furfuraldehyde .solution and 5 c.c. of a hydrochloric 
acid reagent {d. 1*19 and containing about 60 mg. of ferric chloride 
per litre) are added successively to 4 c.c. of an orcinol reagent 
(1 gram of orcinol in 1600 c.c. of glacial acetic acid}. The mixture 
is then heated for one minute on a water-bath, left for half an hour 
at the ordinary temperature, and the blue coloration compared 
with that produced in a standard solution treated simultaneously 
in the same manner. The standard solution contains Od mg. 
of furfuraldehyde per c.c. ; that to be estimated should contain 
between O-Ol and 0-30 mg. E. S. 

A Cause of Error in the Application of the Colour Test 

for Acetone, Antonio Trolse Chim. AiinJyt., 1922, 4, 

177 — 178). — On testing a sample of urine for acetone by means of 
ammonia and sodium nitroprussidc in acetic acid (Lieben’s re- 
action) the characteristic violet colour was obtained, although the 
distillate did not give the reaction. The cause of the colour was 
found to be the presence of istycine (1*8 dibydroxyanthracjuinono) 
wliich had been taken medicinally. A. Pv. P. 

Differentiation and Estimation of Saponins. L. Kofi.er 

{Z. Unlerif. Nakr. (Jenussm., 1922, 43, 278 — 287). — The usual 
methods of investigation do not sufllce to arrive at the identity 
of a saponin wlien it is not available in the pure state. The author 
makes use of the foaming power in addition to the haemolytic 
action of saponins. The foam number ” is obtained by shaking 
up 10 c.c. of each of a series of solutions of different concentrations 
in test-tubes 16 mm. internal width for fifteen seconds and allowing 
them to remain for fifteen minutes. The foam number is given 
by the dilution in that tube in wliich the foam stands I cm. high. 
The hmmolytic index is determined in the usual way, the details 
of Mhich are specified. If the hreinolytic index is divided by the 
foam number, a quotient is obtained which is independent of the 
state of purity of the saponin. This quotient has a characteristic 
value for each of the six different saponins investigated, varying 
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from zero in the case of glycyrrhizin to 10 in the case of. Merck’s 
digitonin. By this means saponins separated from aifecial 
lemonades by Brunner’s method {ihid.^ 1902, 5, 1197; 19Q8, 16, 
165; 1912, 23, 566; 1914, 27, 192) can be readily identified and 
quantitatively estimated by comparing the haemolytic index and 
foam value obtained with those tabulated for the saponin in 
question. It would be possible to specify a maximum value fop 
the “ poison /foam ” quotient which should not be exceeded by 
the saponins used in food-stuffs. The figure 1-0 or 0*5 is suggested 

H. C. R. 

The Defecation of Blood for the Estimation of Carbamide: 

Ai.. loNESCtf {Bui. Boc. Chim. Jlomania^ 1922, 4, 13 — 17),- — The 
defecating agent recommended consists of a saturated aqueous 
solution of sodium chloride to which has been added 10% of glacial 
acetic acid. To the serum an equal volume of this reagent is 
added and the mixture is heated to boiling and filtered. Thet 
filtrate is made slightly alkaline with sodium hydroxide and the 
carbamide estimated in an aliquot portion by the hypobromite 
method. W. G. 

The Testing of Foodstuffs for Vitamins. J. C. Deusdiond 
and A. F. Watson (d 1922, 47, 235 — 246). — Details are given 
of the method of carrying out physiological tests on rats for the 
presence of the three vitamins in foodstuffs. Young healthy rats 
of not more than 50 grams body weight are fed on a ration of puri* 
fied foodstuffs from which all traces of the vitamin to be tested for 
have been removed. These rations are specified for each of the 
three vitamins. When tlie rats have shown no further increment 
of weight for fourteen days, the substance to be tested is adminis- 
tered in a daily ration of known weight. The method has been 
used to show that samples of butter vary very considerably in the 
amount of vitamin they contain. 

The amount of vitamin-5 in milk depends entirely on the food of 
the COW’. The monkey is tlie best animal for testing for vitamin-C, 
but the guinea pig is generally used. Testing is rendered more 
difficult by the fact that ilie guinea pig is entirely herbivorous. 
The potency of the food supplement added is judged from the daily 
dose necessary to prevent the onset of, or to cuic established, 
scurvy. The antiscorbutic value of milk is dejicndent on the diet 
of the animals. Lemon juice possesses a very much higher anti- 
scorbutic potency than lime juice. H. C. R. 


The Necessity of Checking the Quality of Sodium Tung- 
state used in the System of Blood Analysis. Otto Foun 
{J. Biol. Chem., 1922, 51, 419— 120).— Specimens of sodium tung- 
state which are not alkaline to i)Iienolphthalein contain complex 
tungstates. They may be made suitable for, use in the authors 
system of blood analysis by addition of the requisite quantity of 


alkali. 


E. S. 



General and Physical Chemistry. 


The Luminescence of Incandescent Solids. E. L. Nichols 
and H. L. Howes [Physical Rev., 1922, 19, 300— 31S).— Certain 
oxides, when heated to temperatures lying within a definite and 
sometimes narrow range, emit radiation in a limited region of the 
spectrum far in excess of the radiation emitted in that region 
hy a black body at the same temperature. The effect is ascribed 
to luminescence, and is particularly marked in the case of the 
blue radiation from oolumbium oxide ; the blue glow is also shown 
by the oxides of glucinum, magnesium, calcium, aluminium, silicon, 
and zirconiuin. Intensity-temperature curves for the red, greeni 
and blue radiations from the oxides of samarium, gadolinium, 
gallium, coluinbium, erbium, cerium, praseodymium, and neo- 
dymium show that all except cerium emit a blue or greenish.blue 
glow, and all but coluinbium and neodymium have one or two 
red, green,, and blue outbursts above 1000°. Luminescence is 
essentially different from temperature radiation, and the effect 
for any oxide is sensitive to slight impurities. It i.s considered 
that luminescence is probably a phenomenon of instability asso- 
ciated with a chemical change such as oxidation, or witli the 
physical disturbances which the oxides undergo as they are heated 

A. A. E. ’ 

Optics of Disperse Systems. V. I. J.it^ciuTZ and Geobo 
Bkck (Kolloid Z., 1922, 31, 13—15; cf. A., 1920, ii, 137).— A 
number of misprints and errors of calculation contained in a 
previous paper [he. cil.) are corrected. Tables of the recalculated 
values are given and a repetition of the measurements of the 
refractive index of arsenic trisulphide sol has brought the authors’ 
measurements into agreement with those of Wintgen The 
discrepancy previously found was due to a Him of the arsenic 
sulphide separating on the (irism. It is also .shown that the 
influence of tlio degree of dispei-sion on the refraction i.s very small 
in comparison witli the influence of constitution. ,J. F, y. 


The Mass of the Particles that Emit the Spectnun of 
Carbon Monoxide. 51 . Dufmeux [Com.pt. rend., 1922, 175 , 
159— 161),— On the supposition that the widening of the spectral 
lines emitted by a luminous gas is solely due to thermal vibration, 
tlic limit of the interference fringc.s which can be obtained with 
these lines is given by the equation N=KVM/T, where is a 
constant, T the absolute temperature, and M the mas.s of the 
luminous particles on the atomic weight scale. This method was 
applied to an investig.ation of the origin of the spectra of nitrogen 
i'"'* ‘nonS" monoxide. The values found for ,V for the nitrogen 
lines, 3998 and 4200, were 270,000 and 274,000, respectively, whilst 
'cry concordant results averaging 313,000 were found for four of 
VOL. cxxil. ii. 
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the carbon monoxide bands, and 260,000 for the fifth band, 4123 
Adopting on the one hand Lord Rayleigh’s value for K, namely^ 
1-37, as an upjier limit, and, alternatively, Fabry and Buisson’s 
1-22, as the lower limit, Jlf for nitrogen becomes 11-6 or 14-5, and 
for carbon monoxide 15‘3 or 18*3 for the four bands, and 10*0 or 
13'2 for the fifth band. The conclusion i.s drawn that the two 
bands of nitrogen are emitted by atomic nitrogen (14), and that 
the four bands ,5610, 5198, 4833, and 4509 are due to atomic 
oxygen (16), whilst the fifth band is due to carbon atoms (12)^ 
the masses of all these atoms falling well within the upper and 
lower limiting values obtained for M. G. F. M. 

The Excitation of the Enhanced Spectra of Sodium and 
Potassium in a Low Voltage Arc. P.adl D. Foote, W. P, 
Meggers, and F. L. Mouler {Astrophy's. J ,, 1922, 55, 145—161; 
of. this vol., ii, 4). — It i.s shown that the quantum theory requires 
that the enhanced siieclra of sodium and potassium should be 
excited at comparatively low voltages. The experimental results 
demonstrate that this is the case, and clearly show the three-stage 
development in the spectra of these elements, namely, (1) the 
single pair stage, 2T to 5*1 volt.s for sodium; 1*6 to 4*3 volts for 
potassium; (2) the arc spectrum stage, 5*1 to 30 volts for sodium; 
4*3. to 20 volts for potassium ; (3) the enhanced spectrum stage, 
above 30 volts for sodium; above 20 volts for potassium. 

A. .4, E. 

The Difierence between Series Spectra of Isotopes. P, 

Eiieenfest {Nature^ 1922, 109, 745 — 740 ; cf. following abstract).— 
A criticism of the use of Bohr’s formula for the change in frequency, 
y, due to the motion of the nucleus, in the case of atoms in which 
several electrons move round the nucleus. The formula vj : V[= 
'■ m., where Tfi, f’-re, respectively, 

the masses of the nmdei of the isotopes and of the electron, and 

and 1*2 the frequencies of the corresponding lines, cannot be true 
in general in such cases, although it will probably be possible to 
derive a sufficiently approximate formula for the case of the ])■ 
and d-motions of lithium; this must be very difficult, however, 
for the case of the l'5S-path. A. A. E. 

The Difierence between Series Spectra of Isotopes. X. 

Bohr {Nature, 1922, 109, 746; cf. preceding abstract).— It is 
admitted that the effect of the mass of the nucleus on the spectrum 
of an atom containing more than one electron is a complex 
problem; not only may the mass effect disappear completely in 
such cases, but also, in the case of the motions actually met witli 
in the emission of the series spectra, this effect may be different 
from that calculated for an atom with one electron. It is shorn 
that the problem differs e.ssentiaUy from the problem of two bodies 
in celestial mechanics. The discrepancies, observed by Merton, 
in the wave-lengths of certain linos in the spectra of load isotopes 
are considered with reference to the mass effect, and to the possi- 
bility of their being due to a slight difference in the field of force 
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rrounding the nucleus, arising from the difference in the internal 
nuclear structure of the lead isotopes. A. A. E. 

The Difference between Series Spectra of Isotopes. J. W. 

\ICH0LS0N {Nature, 1922, 110, 37 ; cf. preceding abstracts). — The 
^fierenccs found by McLennan in the spectra of the lithium 
. ntopes arc three times as great as those calculated by Bohr’s 
formula. This large separation cannot be explained by the quantum 
theory* and it is suggested that the new series may be a combination 
■eries or a spark series. In an investigation on some of the simpler 
Dossible orbits in a Uthium atom with only two electrons, a specially 
imple class of orbits was found. The principal spark-line of 
lithium has a value very close to X 6708, the red line shown in the 
ordinary spectrum. The results appear to indicate that when 
there are many electrons in an atom, a ratio roughly of order 1/10 
exists between the orbital radii of the two outer consecutive 
electrons. An immediate consequence is that the Bohr formula 
would never be very far wrong in its use for a rough determination 
of the separation to be looked for in the spectra of isotopes. 


The Vacuum-spark Spectra of the Metals. Edna Cauter 
lAstrophys. J., 1922, 55, 162 — 164). — Vacuum-spark .spectra of 
calcium, magnesium, cadmium, titanium, and iron were obtained, 
the iron spectrum being also photographed on a dyed film from 
X 4000 to X 6000 A. ; the new spectra show' no striking new char- 
ucteristios. The vacuum-.spark spectrum of calcium and mag- 
nesium is practically identical with the spark spectrum in air ; 
with cadmium, and particularly with titanium, the arc lines are 
more intense. In the case of iron, tlu; vacuum-spark spectrum is 
more like the are spectrum than the .spark spectrum. In general, 
the vacuum-spark spectra resemble the himine-scence spectra pro- 
duced by cathode-ray bombardment in a high vacuum ; the con- 
ditions of emission in the two cases are considered to be very 
similar. E- 


The Limits of Absorption L of the Elements Barium to 
Antimony. Lindsay {t'mnpl. rend., 1922, 175, loO — 151). — 
The lirait-s of absorption, L, of the elements barium, coe.sium, 
iodine, tellurium, and antimony were mea.surcd by means of a 
vacuum spectrograph, using a prism of calcitc, and a O'l mm. 
slit. The current used was between 10 and 50 iiiilliampcres, at 
such a voltage that the second order <lid not appear in the spectral 
region studied, for example, SOIX) volts for antimony. The screens 
consisted of a thin .sheet of paper wliich had been dipped in a 
saturated solution of a .suitable compound of the element. The 
following results, expressed in units of cm., were obtained. 


L,. L,, L„. 

Harium 2357*7 2I9U-5 20l'»0-2 

C£B.8ium 2467*8 2307-3 2160r> 

lorllno 2712*4 2o4S-3 23S1-0 

Tellurium 2S47'0 2683*7 2502-6 

Antimony 2994*5 2831*0 2632*7 
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A comparison of the values of the Sommerfeld doublet (expressed 
as 1/X) for the limits of absorption and the two lineg 

p, — a, measured by Hjalmar shows a very satisfactory agreement 

G. F. M. ' 

The Variations of the Spectrum of the Meixury Arc with 
the Conditions of Emission. St. Pkocopi# {Compt. rend. 
1922, 175 , 217 — 219). — If the arc is produced in a vacuum with a 
current of 14 — 15 volts and 1*9 amperes, the spectrum contains 
more lines towards the extremity of the ultra-violet than if a more 
powerful current (65 volts, 3'5 amperes) is used with a correspond- 
ingly increased vapour density. Under both conditions of current 
the cathodic spectrum is richer in lines than the anodic, and with 
the higher voltage the cathodic lines become diffuse, sometimes 
so much so as to form a continuous spectrum. If the arc is struck 
in air, under water, or especially in coal gas, the lines of the two 
secondary series arc weakened and widened compared with the 
lines of the vacuum arc, this being the more pronounced the higher 
the position of tlie line in the series. The line 2537 appears strongly 
inverted in the three media, and a number of lines are strengthened, 
notably 3984, 2857, 2848, and 2224. The author considers that 
the widening of the lines is related to the Stark effect and explain- 
able by the assumption of an inlermolecular electric field, whilst 
the weakening or disappearance of certain lines when the arc is 
struck in air, w'aler, etc., may be explained by Bohr’s theory. 

G. F. M. 

Fine Structure of Rontgen Spectra. Adou Smekal 
{Sitzu7igsber. Akad. IVien, 1921, 130 , 25 — 30; from Chem. 

Zentr., 1922, i, 240; cf. A., 1921, ii, 292, 615). — The scheme for the 
L series can only be tested for tungsten since in this case alone 
are sufficient experimental data available. There are five M 
layers and at least five N layers. G. W. R. 

The Absorption Spectrum of Potassiiun Permanganate. 

A. Haoenb.ach and K. Percy {Helv. Chim. AcUi, 1922, 5, 454— 
408). — Spectrophotometric measurements were made of the absorp- 
tion of aqueous potassium permanganate solutions at twelve 
dilutions from 2”® to 2“^^ mol. per litre at sixty-one points in the 
visible spectrum between wave-lengths 438 and 701 (Xfi-. From 
the results, curves were plotted in which the percentage absorption 
was plotted against the wave-length at each dilution, and from the 
curves obtained the positions of the absorption bands were deduced. 
New figures are given for the wave-lengths of the eight known 
bands, differing slightly in some instances from those given by 
Formanek. The new figures arc 4388, 4537, 4695, 4866, 5050, 
.5249, 5461, 5695. These bands arc related in such a manner 
that there is a constant difference between the oscillation frequencies 
of successive members of the group. This law has not previously 
been observed to hold fur an inorganic substance. The broad 
band which Formanek ascribed to the wave-length 6370 has been 
resolved into four bands at 5949, 6264, 6528, 6862. These then 
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form a continuous scries with the other eight bands. The Beer- 
bambert law was found to hold within the limits of 5%, E. H. R. 

Structure of the Second Cyanogen Band. Junz6 6kubo {Sci. 
}tep. Tdkoku Imp. Univ., 1922, 11, 55 — 86).— The second cyanogen 
band radiated by the ordina^ carbon arc in air was examined under 
higher dispersion and resolving power than that used by previous 
investigators. The w’ave-length of all lines lying between the 
first head at >. 4216 A. and X 3900 A. (about 1555 in all) were 
measured and calculated in international units. This band contains 
many doublet lines with close components, some of which have 
been previously described as singlets. Three remarkable series 
were traced, one triplet series beginning from the first head and 
two closed doublet series beginning from the second head. The 
intensity distribution in these series is de.scribcd. The wave- 
length of the heads of cyanogen bands were measured and some 
simple relations are shown to exist betweeii tlie differences in the 
atios of the wave numbers of the heads ; for example, the differences 
I the ratios for successive heads are generally in an arithmetical 
ifogression. T. H. B. 

Absorption Spectra of Triphenylmethane Colouring 
datters. Emilio Aoinot.fi {AfH R. Acatd. Lincei, 1922, [v], 
j — 464). — The author hjus shown {Rend. Accad. Sci. Fis. 

^at. Na2)oli, 1921, [iii], 27) that triphenylmethane colouring 
matters, when dissolved in water, alcohol, ether, benzene, glycerol, 
oluene, or xylene, exhibit absorption curves of .similar types 
nth inaxiiria which undergo gradual displacement as the molecular 
I’oight of tlie solvent increases. Solutions of 19 of these colouring 
natters in water and in methyl, ethyl, f-sobutyl, and amyl alcohols 
lave now been examined spectroscopically by the diffusion method 
A., 1920, ii, 720), the positions of the mid-points of the two absorp- 
ion bands being tabulated. With the alcoholic solutions th(i 
Tlocity of diffusion is greater than with those in other solvents, 
his velocity diminishing as the molecular weight of the alcohol 
ncreases. The diffusion of some of th<? comjK)und.s examined is 
haracterised by two distinct phases : the first consists in a rapid 
)ropagation of the coloration with a very low gradient of the 
concentration, the spectrum showing only one of the characteristic 
)ands which assumes constant breadth ; the original surface of 
leparation remains and gives rise to a second, slower diffusion, 
IS a result of which the absorption curve characteristic of this 
'roup of compounds becomes complete. That tliis phenomenon 
)f double diffusion appears to be duo to two different atomic 
groupings is supported by other evidence to be published later. 

The gradual displacement of the ma.xiina of the absorption 
"Urves as the molecular mass of the alcoholic solvent inercase.s i.s 
observed with all the compounds (‘xamiiied with tlie exception of 
jranine and rhodamine-B, T. H. P. 

The Calculation of the Colour of the Azo-dyes and Related 
Coloured Substances. James Moik (T., 1922, 121. 1555 — 
1562). 
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Absorption Spectra of Benzeneazopbenol and its Deriv- 
atives. Alpheus W. Smith and C. E. Boord {J . Amer. CAcwi, 
Soc., 1922, 44, 1449—1455). — The absorption spectra of benzene- 
azophenol and each of the three isomeric tolueneazophenols, chloro- 
benzeneazophenols, and nitrobenzeneazophenols have been measured 
in alcohol and in alcohol containing sodium hydroxide. The 
measurements were made by the visual method and in all cases 
continuous absorption curves were obtained. It is shown that the 
substitution prodmsts absorb light more strongly in the visible 
region than does benzeneazopbenol, and the alkali ^ salts more 
strongly than the free dyes. The order of absorption for the 
isomcrides in the dilutions examined is para >nicta> ortho, except 
in the case of the nitro-derivatives, when it becomes para> ortho > 
meta. The deviation of the latter derivatives may be due to a 
difference in structure. The changes in absorption brought about 
by substitution are discussed briefly in the light of McCleland’s 
mutual induction theory of absorption of light. J. F. S, 

Disturbance of the Power of Fluorescing of Fluorescent 
Solutions by Light, and the Photochemical Equivalent Law. 

Peter Prixosheim (Z. Physiky 1922, 10, 17C — 184). — The change 
in the intensity of the fluorescence of fluorescein, eosin, and other 
substances in aqueous, alcohol, glycerol, and amyl alcohol solutions, 
when submitted to an intense beam of light, has been investigated, 
It is shown that the disturbance of the power of fluorescence, dis- 
covered by Perrin (A., 1918, ii, 418; 1910, ii, 177) and investigated 
by Wood {Proc. Roy. Soc., 1921, [A], 99, 302; this vol., ii, 334) 
is due to the concentration of the acting light, a result also obtained 
by Wood. Of two solutions of equal concentration, that ^vith the 
weaker fluorescence is changed more rapidly than the other, and 
of two solutions with the same intensity of fluorescence and with 
identical absorption and fluorescence spectra, the one may be 
changed more rapidly than the other and thereby a different pro- 
duct produced. The fluorescence spectrum of a newly-formed 
substance is displaced in the same sense as the absorption spectrum 
of this substance. The intensity of fluorescence is not markedly 
changed at low temperatures, but the chemical reaction is prac- 
tically inhibited. For tliese reasons, the hypothesis of Pemii 
{loc. cit.), according to which fluorescence is an attendant pheno- 
menon of chemical change, cannot be maintained. On the other 
hand, there is the second possibility, that cither fluor(^cence or 
chemical change is of importance for the validity of the pho o- 
chemical equivalent law. 

The Influence of Constitution on the Rotatory Power of 
Optically Active Substances. XV. A New Constant or 
Calculating the Curve of Rotation-^iispersion. H. Kupe 
{Annalen, 1922, 428, 188— 198).— In place of the customaY magni- 
tudes Xet and it is now proposed to use Aa and Aj, and, ^ P® ' 
ticular, their product, Aa . i-g—k, which ia termed the 
Dispersion Product,” and is signified by the letters 
is shown {by reference to camphor derivatives) that tne 
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, a fair degree of constancy for a series of substances of tlie 
same “ optical type.” C. K. I. 

Molecular Allotropy in Liquids. C. V. Raman (Nature, 
qgo 110 . 11). — In experiments with many liquids on the mole- 
■ular scattering of light, the scattered beam in a direction trans- 
verse to the primary rays shows a large admixture with unpolarised 
i'sht It is therefore suggested that the polarised and unpolarised 
arts of molecularly scattered light may arise in two distinct ways, 
the former being a mass effect, and the latter a molecular eifeet. 
Passing from the condition of vapour to that of liquid considerably 
increases the ratio of unpolarised to polartsed light, as has been 
experimentally shown in the cases of ethyl ether, benzene, and 
ciilorofarm ; such increase would naturally be in proportion to 
the number of molecules per unit volume. Moreover, when a 
substance is in the state of vapour under small pressures, both the 
positions ami orientations of its molecules are absolutely at random, 
and assuming the molecules to be aelotropic, the degree of imper- 
fection of polarisation of the light scattered by it may be oalcul- 
ated ; in the liquid state, l)owever, the packing of the molecules is 
iO close that their ordering in space is no longer at random, but 
the orientations may still be considered to be arbitrary. Viewed 
n this way, the same results are obtained. A. A. E. 

The Rotatory Power of Crystals and Molecular Rotatory 
Power. Louis Lonochambon (Compt. rend., 1022, 175, 174 — 

J 771 X comparison of the crystalline rotatory power with the 

molecular rotatory power expressed as fald/lOO, where [a] is the 
specific molecular rotation, and d the density of the crystal, showed 
ivith the substances examined, including camphor, sucrose, rubi- 
dium, and ammonium tartrates, and ammonium molybdomalate, 
no definite constant relationship. On the other hand, the rotatory 
dispersions, that is to say, the ratio of the. rotations for two given 
spectral lines, exhibited practically constant value.s, in spite of 
great variations in the rotatory power in passing from the liquid 
to the crystalline state. In the case of camphor, remarkably con- 
stant values were obtained for the rotatory dispersion in solution in 
ethyl ether, and in hexane, and in the liquid, gaseous, and crystalline 
states. If it is admitted with Traube and Landolt that there is a 
structural rotatory power in crystals sujterimposed on a molecular 
rotatory p<iwer, the former must therefore [rresent the same rotatory 
dispersion as the latter, which, a priori, does not seem reasonable. 
The only alternative to this is that there is no structural rotatory 
power, and the rotatory power of the crystal is therefore the mole- 
cular rotatory power in .a determined direction, it being established 
that the rotation is variable with the direction of observation. 
The rotatory dispersion, however, is in all eases independent of 
the dimetion of observation. G. F. M. 

A Case of Total Anomalous Rotation-Dispersion. H. Rupe 
and H. Schmid (Helv. Chim. Acta, 1922, 5, 4.37 — 443). — Tschugaev 
and Qlinin {A., 1912, ii, 1020) consider that the cause of anomalous 
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rotation-dispersion is to be found in the influence of the optical 
superposition of several asymmetric carbon atoms on an absorptioji 
band in the ultra-violet. The authors dispute this hypothesis, and 
suggest that the phenomenon is due to the disturbing influence of 
unsaturated residues on the asymmetric carbon atom. In agree- 
ment with this view, they find that triphenylmethyl-a-amino. 
camphor exhibits total anomalous rotation-dispersion in benzene 
and in acetone solution, whilst the condensation product of a-ainino. 
camphor with hydroxymethylenecamphor is normal. 

a-Triphenylmethylaminoccimphor is prepared by condensing tr}. 
phonylchloromethane with a-aminocamphor, m. p. 153 — 154 = 
La]c-l■34^ [a]I,-^fiS^ [a]„, -I'fiS (X-=546-3), [oc]f hi 

benzene. 

Meihylenemmpkor- tt-mninocamplior, 

forma white to pale yellow' leaflets, in. p. 228 — 230° (deeomp.]; 
[«]c +90-51°, [ac]^ +121-8°, [=<]„, +151-7°, fair +211-4° in benzene, 

K, H. H. 


Coagulation of Colloids by Sunlight. P. B. Ganouly and 
N. R. Dear {Kolloid Z., 1922, 31, 16 — 19).— The action of aunlight 
on colloidal gold, .silver, platinum, copper, sulphur, selenium, a 
number of colloidal sulphides, hydroxides, and complex colloidal 
solutions, both pure and in the presence of protecting colloids, has 
been investigated. In most cases, it is sliown that sunlight in- 
creases the rate of coagulation. In the case of the metallic sulphides, 
the sensitiveness toward sunlight follow-s the order : arsenic, cad- 
mium, mercury, and antimony sulphide, whilst in the presence oi 
gelatin as protecting colloid the order is ; nickel, platinum, zinc, 
gold, iron, cobalt, and silver sulphide. In the ca,se of a manganese 
dioxide sol containing 0-3 gram of manganese dioxide per litre, 
sunlight has the same coagulating action as 2-5 c.c. of a 2A'-solution 
of copper sulpiiate acting on 2.5 c.c. of the sol. Colloidal solutions 
of stannous, bismutii, lead, manganese, and ferrou.s sulphides, when 
acted on by sunlight in the pircsence of air, are oxidised with the 
formation of colloidal sulphur, which on further action of light is 
coagulated. J. F. S. 

Decomposition of Iodoform in Solutions by Means of 
Radiant Energy. E. H. Bu-ri.ER {Chfm. Aeivs, 1922, 125, 38— 
39 ), — Iodoform in benzene or carbon tetrachloride solutions is 
decomposed by light, but in alcoholic solution there is no decom- 
position. 'f- 

Thermotropy. Jose RooRfoitEZ JIourelo (^l«oi. FIs. Quim., 
1922, 20, 1.39 — 145). — .Some ex|R‘i-iments are recorded on the effect 
of heat on the pliototropy of certain sulphides. Phototropy is 
diminished by low temperatures and increa.ses with rise of tem- 
perature up to a maximum, after which it diminishes. Photo- 
tropy may, under certain conditions, he induced by simple heating 
in the absence of light. 0. W. K. 
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Conductivity of the Latent Image. A. G. Rabinovich 
Physical Chem., 1922, 577 — 590), — With the object of 

furnishing evidence as to the nature of the undeveloped photo- 
graphic image, the author has detennined the electrical resistance 
of celluloid photographic films and silver bromide gelatin emulsions 
both before and after illumination. The results show that the 
resistance undergoes no change measurable by the most sensitiv^e 
methods, and consequently this methotl throws no light on the 
nature of the latent ima^e. The electrical conductivity of a dry 
film 5x10 mm. at 18 — 20° is of the order 10"^^ /ohm cm. and the 
temperature coefficient about lOyo per degree, whilst the specific 
conductivity of a silver bromide gelatin emulsion at 22° is 8*0 X 
lO'^ohm"^ and the temperature coefficient 3yo per degree. 

J. F. S. 

Absorption and Dispersion of Radiation. Fritz Weigert 
{Z. ^hysikal. Chem.^ 1022, 44, 414 — 444). — A iheoi-etical paper in 
which the absorption and dispersion of i-adiation are considered in 
the light of modern work. The experimental results of the effects 
of linearly polarised light on the different photo-sensitive systems 
and the adaptation of the system to the colour of the exciting 
radiation are mainly considered. It is shown that fur these effects 
not a single molecule, but always a whole system of numerous 
uiiordered and closely-packed molecules of different types, is 
responsible. The actual process of adsorption, which is closely 
connected with the adaptation, can only occur through the simul- 
taneous action of different molecules or molecular groupings. The 
combination of the individual parts of sucli a closely packed aggre- 
gate occurs through electrons in an internal photo-electric effect, in 
which an electron from a molecule is projected in the direction of 
the radiation with an enei^y given by the relationship l/^mv^—kvy 
and taken up by an electron receiver. The frequency and direction 
of the absorbed radiation is determined by the distance between 
the two molecules and their relative orientation; since almost 
all combinations arc possible, the adaptation to the colour and 
direction of the radiation is practically unlimited. The absorption 
spectrum varies w'ith the spatial aiTangoiiient and the relative 
proport ion of the electron emitter and receiver, in the sense that the 
bands are displaced toward the red when the proportion of receivers 
is greater than that of emitters, and toward the blue when the. 
proportion is the reverse. It is possible by spectrometric measure- 
iiieiits to differentiate the two constituents. The inconstancy of 
the absorption of the chief coloured 8ubstance..s, the finely divided 
disperse systems, organic dyes, and inoig’anic complex compounds 
can be shown in the case of the photo-chlorides, cyanin collodion 
layers, and the blue eopper-amnionia complexes respectively. In 
all these cases, Beer's law does not hold, and the reason for this is 
to be found in the method of action of the electron emitters and 
receivers, so tliat here a perfi'ctly general phenomenon is to be 
found. The emitters expel their electrons with an energy hv 
when they encounter a radiation of fi'equency i' in a perfectly 

22 * 
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definite phase, which probably is the maximum of the magnetic 
displacement. The electron then probably takes a cometary path 
and if, at the limit of its path, it meets an electron receiver it stays 
there, and the system now richer by one energy quantum takes 
from the radiation the amount of energy still failing. In the 
more likely case where the electron docs not meet with a receiver 
it returns to the emitting molecule and thereby emits an impulse 
wave of the frequency r. This impulse is, however, emitted with a 
certain delay, which is equal to the time of flight of the electron, 
Huring the passage of radiation through a material system, a dimi- 
nution of the light velocity is recorded which is greater the greater 
the frequency, for the electron has a longer path and the time 
of flight is longer. Here is to he found a meaning for normal 
dispersion. When the time of flight is exactly a half period of the 
radiation, the emitted impulse destroys the exciting radiation 
entirely by interference. If this correspond.? with the characteristic 
frequency of the substance, then the radiation does not pass through 
the medium, and a zero velocity of light and an infinitely large 
index of refraction are observed. When the time of flight is only 
a little larger than the half period, then it appears as though the 
emitted wave commences hefore the exciting* radiation disappears. 
Here there i.s an apparent increase in the velocity of light and 
abnormal dispersion. This repeats itself when the time of flight 1, 
is equal to an odd multiple of the half period which is expressed 
by the formula (►=(n— 1/2)1 jv. The abnormal dispersion of spectrum 
lines is probably explained by this formula, when for n the natural 
series of numbers is inserted. J. hh S. 

Determination of the Velocity of the a-Rays of Polonium. 
(IIlle) iKiiNE CuKiE (Compl. rend., 1922, 175, 220 — 222).— The 
velocity of emission of the x-rays of polonium was determined by 
the magnetic deviation method, the distance between the im- 
pressions produced by the x-rays on a photographic plate in the 
presence and in the absence of the magnetic field being measured 
with great precision by means of the instrument used for siwctro- 
graphic measurements, from which it was calculated that the 
velocity of the rays is l.uOS X 10’ cm. per second, and the ratio of 
the emi.ssion velocities of the x-rays of polonium compared with 
those of radium-t' is accordingly 0*829. This is in close agreement 
with the value 0*826 given for the ratio of the cube roots of the 
penetrating porver of the x-rays of these two elements. 

a-Particles as Detonators. G. H. Henderson [Nature. 
1922, 109, 749), — If it i.s considered that when an x-particle passes 
through matter, the matter in its proximity is momentarily raised 
to a high temperature, the detonation of certain unstable substances 
would be expected to take place on exposure to the action of these 
particles. Air-dried nitrogen iodide i.s detonated in this way. 
The detonation is not caused by the first x-particle which happens 
to strike the substance, but appears to be a probability effect. 
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Multiple Valency in the Ionisation by a-Rays. T. R. 

Wilkins (Physical Rev., 1922, 19, 210 — 220; of. Millikan, Gotts- 
chalk, and Kelly, ibid., 1920, 15 , 157; Proc. Nat. Acad. Sci., 1919, 
g ggi). — Slight modifications were introduced into Millikan’s oil- 
drop method for determination of the valency of individual ions, 
polonium being used instead of radium bromide as a source of 
a-rays. In air, not more than 3% of the positive ions could have 
been doubly charged; the number was probably considerably 
smaller. In helium, a determination was made of the variation 
of the number of “ doubles ” with the range ; the maximum pro- 
portion was found to be about 10% tor the range of maximum 
ionising power. The corresponding figure for hydrogen was 0-5%, 
The relative stopping power for a-rays of air and helium was found 
to be about 3'8, a result which is in agreement with the Bragg- 
Klceman law. A. A. E. 

Theory of Rontgen Spectra. II. Adolf S.mekal (Sitzungsber. 
Akad. ir*ss. IVien, 1920, 129, 635 — 660; from Chem. Zenlr., 1922, 
i 240). — The error introduced by the use of the Losehmidt number 
in the standard value for the lattice constant of sodium chloride 
is considered. Attention is also directed to a theoretical La arrange- 
ment which takes account of the relativity correction. The hypo- 
thesis used in the proof of the electron ring theory may be reduced 
to Bohr’s frequency hypothesis. The presence of three electrons 
in the K ring follows qualitatively from the assumption of a spacial 
arrangement of electrons in the sheath. The determination of the 
quantum conditions of the L and JI electrons permits the number 
of L and M absorption edges to be obtained. G. W. R. 

Rontgen Spectra and Chemical Valency. Grecor Wentzel 
yatuncissenscliaflen, 1922, 10, 461-468).- discussion of the 
icpcndence of the K absorption limits of chlorine and phosphorus 
.in the valency as observed by Lindh (ComjA. rend., 1921, 172, 
[175) .and Bergeiigren (A., 1920, ii, 654). It is probable that the 
ttoperties of the K limits of titanium, vanadium, and chromium 
■eported by Frieke (A., 1921, ii, 0) are due in so far as this structure 
-xtends to the weaker paid, to the presence of ions of different 
I’aleruy. The structure of the A'-fl line of the light elements is 
xplained similarly' (cf. Hjaliuar, A., 1920, ii, 655; 1921, ii, 145, 
192). Chemical Abstracts. 

Radium Synthesis of Carbon Compounds from Air. 
1’. H.IRR1SON Glew (Nature, 1922, 109, 714). — Quartz or glass 
fibres, supported immediately above an uncoi'cred radioactive 
surface, the whole being enclosed in a. box in a dark room, become 
Jovered in a few days with a white, viscid liquid, tending to form 
droplets. Prolonged expasiire causes increase in size of the drop- 
lets, coloration to dark brown, and a tendency to solidify with 
irregular contraction. The gasooins emanation of radium seems 
to be necessary, since deposits cannot be obtained by using a-, 
P-, or y-rays, either separately or in combination. A chemical 
examination of the products has not yet been made. A. A. E. 
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An Attempt to Influence the Rate of Radioactive Dig, 
integration by Use of Penetrating Radiation. G. Hevesy 
[Nature, 1922, 110, 216 ; cf. Ellis, this vol., ii, 339). — It ia assumed 
that the emission of y-rays from the nucleus of the atom precedes 
the disintegration process. If, therefore, the nucleus ^ could be 
induced to take up a y-ray impulse supplied by an exterior source, 
it would mean a change in its stability, and so most probably a 
change in the rate of its disintegration. Experiments with uranium 
in radioactive equilibrium with iiranium-X, and with radium-D 
in equilibrium with radiura-£/, faile<l to show a change in p-radiation 
greater than 0- 1 % and 0-2%, respectively. A. A, E. 

Measurement of the Resonance, Radiation, and Ionisation 
Potentials of Several Gases and Vapours. Paul Edwabd 
Boucheb [Physical Rev., 1922, 19, 189—209 ; cf. Mohler and Foote, 
A., 1920, ii, 404).— A imxliHcation of Compton’s variahle.arca 
electrode was employed. The resonance potentials were obtained 
from the difference in voltage between successive peaks of the 
resonance curves ; the ionisation potentials from the Lenatd 
current-voltage curves corrected as to zero by the resonance 
curves ; the relative importance of radiation and ioni.sation at various 
voltage from the ratio of the Lenard currents obtained with the 
plate to the corresponding currents obtained with the gauze elec- 
trode having only one-fourth the area. The critical^ resonance 
potentials, potentials at which radiation is predominant, and 
ionisation potentials, in volts, accurate to about ±0-1 volt except 
in the case of toluene, arc. as follows : hydrogen, 10-1, 10-1— 13-6, 

13- 6, and 15-6; nitrogen, S-4, 8-4— 15-8, l.''e8; oxygen, 8-0, none, 

14- 0; ethyl ether, 6-6, S-l -10-1, 13-6 ; benzene, 6-0, none., 9-6; 
toluene, 6'2rh0'2, none, 8'5±0-o; xylene, 6-5, none, lO'O;' chloro- 
form, 6-0, none, 11-5. 


The EHect of Oxygen and Hydrogen on the Emission of 
Electrons from Hot Platinum. Laubice L. Lockbow [Physml 
Rev., 1922, 19, 97—113). — By using a tube with a platinum 
cylinder surrounding a V-shaped filamcirt, it was found that the 
effect of oxygen and air wiis slightly to decrease the emission, the 
oliservations of Richard.son, Wilson, and others being thereby 
confirmed. The effect is, liowevcr, temporary and is not due to 
the formation of heavy ioms, neither is tlicre evidence of the form- 
ation of ail o.xide of platinum. Pure hydrogen probably li^ no 
effect on the emission from pure platinum, the observed ettects, 
although considerable, being ascribed to impurities. Bichar^ons 
constants for pure platinum were found to be : A =9900 ; 6--52UW, 
whence the thermionic work function for platinum is 4-46 volts. 
These values are lower than those obtained by other “^thods, 
and are subject to errors inherent in the resistance “ 

measuring temperatures. A. A. It. 


Behaviour of Free Electrons toward Gas Molecules. 

H. B. Wahlin [Physical Rev., 1922, 19, 173— 186).— To account 
lor the appearance of abnormal negative mobilities at low jiressures, 
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Wellisch (Amtt. J. Sci., 1915, fiv], 39 , .583; 1917, [iv], 44 , 1; 
A 1917. 11. assumes that in order to form an ion an electron 
niiist have more than a certain amount of energy, whilst Thomson 
{Pkil Mag., 1915, [vi], 30 , 321) considers that it must have made, 
on the average, n impacts. The author finds that when the energy 
of the electrons is increased the number of ions is not increased; 
hence Thomson’s theory is preferred. The Thomson comstant n 
was determined for carbon monoxide, ammonia, ethylene, acetylene, 
ethane, ethyl chloride, and chlorine. The results, which depend 
on the values assumed for the mobility of the electron in the various 
cases, indicate a progressive decrease in the value of n in the above 
order from about 10* for carbon monoxide to 10* or less for chlorine. 
It is concluded that electronegative gases attach electrons more 
readily than do clcctropo-sitive gases, and that the degree of satur- 
ation of hydrocarbons has but little effect. The mobility of 
negative ions in chlorine, ethane, and ethylene was found by 
Rutherford’s method to be, respectively, O’TS, 1-30, and 0-91 
cm./seo./volt/ora. at atmospheric pressure. A. A. E. 

Piezo-electricity of Potassium Sodium Tartrate Crystals. 

E. Kilbubn .Scott {Trans. Faraday Soc., 1922, 17 , 748 — 752). — 
.4n account of the piezo-electric properties of Rochelle salt crystals, 
based on the recent work of A. McLean Nicol.son, .Suitable crystals 
are best prepared by the hurried cooling of a saturated solution of 
potassium sodium tartrate, in which a temperature gradient is 
established and seed crystals are immersed. Piezo-electric pro- 
perties are best developed in crystals having one side slightly 
concave and the other convex, and in whicli the “ hour-glass ” 
marking is developed. An average-sized crystal weighs 100 grams. 
The piezo-electric effect is very pronounced when the cry,stal is 
(Iried in 90% alcohol for twenty-four lioiir-s, tlion in 100% alcohol 
tor about four hours, and afterwards baked at 40“ for several 
days. In the case of cry.stals .showing the ” liour-glass ” structure, 
the piezo-electric effect is best developed by the application of a 
twisting couple about the principal axis of the crystal. Potentials 
as high as 500 volts can be developed, and the crystals are readily 
applicable to the reproduction and tran.smission of sound.s. 

J. ,S. G. T. 

The Electrodeless Discharge in certain Vapours. J. K. 

Rorertso.n {Physical Rev., 1922, 19 , 470 — 177; cf. -A., 1921, ii, 
CCS). — The effect of the diseliarge, which was produced by electro- 
magnetic induction, varied with tlie vapour pressure and with 
the E.M.F. Potassium -at 250 — 300“ gave a bright ring with a 
spectrum including seven or more members of eacli subordinate 
series. Sodium above 300“ gave a bright j'ellow di.sch,arge showing 
the D-lines, four inenibers of tlie diffu.se series, and three members 
t)f the sharp aeries. Lithium up to 500“ ga\'e only a feeble dis- 
charge due to impurities. Kowalski's observations in the case of 
mercury were confirmed and extended. A white ring discharge 
(at 70 — 110°), at fir.st dazzling, became fainter and was followed 
(at 110 — 115“) by a green glow of which the spectrum showed 
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a few lines superimposed on a continuous band exten^ng from the 
violet to the yellow. The glow may be associated with poly, 
atomic molecules formed at the higher vapour pressures. Iodine 
at —5° to +.5“ gave a pale yellow ring showing a band spectrum, 
chanoing with increase in the spark gap to a green, pmk-bordered 
ring with a line spectrum. The change may be due to dissociation 
of molecules into atoms. It is suggested that the method may be 
applied to the investigation ol isotopy. A. A, E. 

Construction of Platinum Film Electrodes and their 
Method o! Use. A. Eileet (Z. angew. Chem., 1922, 35, 44.i~ 

4401 The method of preparing durable electrodes from burnt-in 

layers of platinum is described. A thin piece of platinum wire is 
sealed into the end of a glas.s tube and while the glass is stdl soft 
pushed inward, so that a deep depression is produced. This is 
allowed to cool and then coated with one of the numerous platinising 
liquids in such a way that both the outside walls of the tube and 
the walls of the depression are thickly coated. The tube i.s then 
heated, at first cautiously and then to the softening point. In 
this way a layer of platinuiu is burnt into the glass and is m good 
ooiitaot \vith the platinum wire. A drop of mercury inside the 
tube makes contact with the rest of the apparatus. Measurements 
are given to show the durability and permanence of such electrodes. 


Construction of Platinum Film Electrodes and their 
Method of Use. A. Eu.ert (Z. angew. them., IQ22, 35, 4o2- 
j.55'1 — Kxamplcs aro giv’on of the application of tho film electrodes 
described in the preceding abstract. Only in the ease of fflm 
electrodes used ill the electro-analysis of metals do the. falras 
require periodical renewal. A simplified method of idectrometric 
titration of solutions of salts of weak acids is described. 


Sodium Amalgam Electrode for the Determination of 
Sodium Ion [Concentration]. Bexja.min S. Neuhausen (./. 
Amer. Chem. Soc., 1922,44, 14U-14ie).-lhc tirntworthmoss of a 
sodium amalgam electrode for the measurement of the concciitration 
;,f sodium ions has been investigated bv measurmg cefis^of thetyp 
XaIIglNaCl(c)|lsat.KCl|lsat. KCI,Hg.,CyHgat2.) , Further measure, 
meiits have also been made with sodium chloride containing vanoia 
amounts of potassium, ammonium, ealennu, and zme chlorides, the 
electrode was made up in a ve.sscl similar to that employed bj 
Lewis and Kraus (A., 1910, ii. 1027), except that at the bottoiii 
of the vessel there was a top for draining off the amalgam which 
hadVopped from the electrode. An amalgam containing abou 
0-16% o^^sodiura was used and measurements were made againd 
the normal electrode. The following values w^ere obtained for 
concentrations of sodium chloride stated . 0 20i » " ,jiqJ 

S 2.1650 (2-1649); 0-02.V, 2-2035 (2-2042); 0-OlA 2-21 S 
• the values in brackets are- the E.M.F . values calcu 
lim the value obtained for the 0-20iV-.solution. - * 

were made in each case at hve-minuto intervals to see how rai ) 
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the electrode lost its sodium, and then a new surface was produced 
and a further reading made. The following figures show the type 
of change ; 0-2iV-sodium chloride, voltage at start, 2-1482 ; after 
five minute intervals, 2-1482, 2-1480, 2-1476, 2-1470, 2-1460; new 
surface, 2-1483. Long series of measurements are recorded for 
solutions containing the salts mentioned above, gelatin, serum, 
and proteins and no difficulties were observed in the work. 

J. F. S. 

Modification of the Clark Hydrogen Electrode Vessel to 
permit Accurate Temperature Control. E. CtnmEN 

(,/. Biol. (Jhem.^ 1922, 52, 521 — 524). — The Clark electrode vessel 
(A., 1916, ii, 75) is provided with an additional opening by means 
of which a thermometer may be inserted in the solution. E. S. 

Electrolysis of Aqueous Solutions of Alkali Nitrites with 
a Lead Anode, and sin Electrometric Determination of the 
Constitution of the Complex Ion formed. E. H. .Jevpbby 
(Trans. Faraday Soc., 1922, 17, 709 — 718). — In continuation of 
previous work on the eicctrolysi.s of aqueous sodium nitrite solu- 
tions employing a silver or copper anode (A., 1920, ii, 602; 1921, 
ii, 374), the author has investigated the phenomena occurring when 
a pure lead anode is employed in such electrolysis. A cathode 
of smooth platinum was \ised. Tlic strength of the anolyte solu- 
tion varied from 6-9 grams to 27-6 grams of sodium nitrite 
per 100 grams of water. The temperature was maintained at 
17—18°, and the anode area was 100 sq. cm. The current ranged 
from 0-099 to 0-77 ampere. Lead was in no case dejtositcd on the 
cathode, but was dissolved at the anode, forming a complex ion 
which gave a bright orange colour to the anolyte. For small 
concentrations of lead in alkali nitrite solution.?, probably the 
only plumbo-nitrite complex formed is [PbfNOj),]”. Crystals of 
PbjXOjlj.HjO are in equilibrium with solutions obtained from 
anolyte’s of certain concentrations. Solid solutions derived from 
aqueous solutions containing potassium-, nitrate-, and nitrite-ions 
and the pbimbo-nitrite complex are orange-colonred, but more red 
than the orange of lead nitrite. It is suggested that the complex 
exists as a definite atomic group in .such crystals. J,. S. G. T. 

Electrolysis of Sodium Silicate Solutions. James 
Frederick Spencer and Kathleen Proud {KoUoid Z ., 1922, 31, 
36—37). — Orthosilicic acid may be luepared by the electrolysis 
of a .■)0% solution of sodium silicate in a rlivided cell, using a heavy 
anode current density. The eathode employed was a platinum 
dish 7-5 cm. in diameter, and this contained a small porous pot 
which held the anode, a coil of platinum wire of 1-80 cm.'* surface. 
A current of 9 amprues wa.s used, and this fell rapidly until no 
cm-rent passed, due to the formation of an insulating layer of 
orthosilicic acid on the anorle. On bonding tiro wire, the deposit 
fell away and the current again passed. The product is glass-like 
in apjiearance, entirely insoluble in water, and stable in the air. 

J. F. S, 
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The Electrochemistry o£ Non-aqueous Solutions. I, 

Measurement oi Current-density and Potential Difierence 
in the Electrolysis of Metallic Salts in Pyridine. Robert 
MtiiiEB (Monatsh., 1922, 43, 67 — ^74).— A form of electrol3rtic cell 
suitable for these measurements is described, and the preparation 
of an appropriate standard electrode investigated. The element 
Ag/O'lA-AgNOg in pyridine has a potential (measured with refer- 
ence to the calomel electrode) of +0-28 volt (H=0), and the 
element Ag/0-1 A’-AgNOg in pyridine/NH 4 N 03 saturated solution in 
pyridine, has +0-26 volt (H— 0). K. 1. 

The Electrochemistry of Non-aqueous Solutions. II. 

Decomposition Potential and Electrode Potentials in the 
Electrolysis of Pyridine Solutions of Silver Nitrate, and the 
Potential of Silver in these Solutions. Robf.bt Mulles and 
Alois Duschkk {Monalsh., 1922, 43, 7.5 — 80; cf. preceding 
abstract). — The decomposition potentials are : O’lA'-AgNOj, 2’lr) 
volts; A^-AgNOj, 2-05 volts; saturated- AgNO^, 1-95 volts. 
The silver potentials (invariant with current density) are : Ag/OdA. 
AgNOs, -|-0'24 volt; Ag/A'-AgNOj, -I-0-33 voit; Ag/saturaW 
AgNOj, -i-0'33 volt referred to the hydrogen electrode. The 
anodic potential differences are functions of the current density 
for each of the above concentrations. C. K. I. 

Variations in the Magnetic Susceptibility of Oxychromic 
Salts tvith Addition of Sulphuric Acid. B. Cabrera and 
S. Pina de Robies (Anal. Fis. Quim., 1922, 20, 175 — 181).— 
The effect of the addition of .sulphuric a<dd to solutions of an 
oxychromic .salt i.s twofold and results in a depression followed by 
an elevation of the magnetic constant. In the experiments 
recorded the variations of the magnetic constant of solutions of 
an oxy(diromic salt with time were followed for different values of 
the ratio H'/Cr"‘. For high values of this ratio, the change is 
so rapid that only the elevation in the magnetic constant is notice- 
able. For low values of the ratio, the initial depression is clearly 
shown by the e,\pevimental curves. G. W. R. 

A New Adjustable Thermostat for all Temperatures 
between 0° and 100°. Samuel Jonn Lewis and Florence 
Mary Wood (Trans. Faraday Soc., 1922, 17, 696 — 700).— .1 
form of thermostat employing a toluene -mercury thermo-regulator 
of the type due to Bame.s and to CJoiiy i.s described. The individual 
parts of the apparatus were independent I y mounted on a framework 
extending the length of the thermostat. The surface of the mercury 
used in the electrical relay employed was covered with glycerol. 
The dimensions of the thermostat were 24” X 10" X 14", and any 
desired teraiierature was attained from cold in an hour and a half. 
After a further half hour, the temperature did not vary by more 
than 0-01°. J. S. G. T. 

Electric Heating and Controlling Apparatus for a small 
Thermostat. S. O. Bawling (./. S’oe. Chem. Ind., 1922, 41, 
250 — 251t). — An electric heating and controlling apparatus is 



OENEKAI. AND PHTSIOAD OHBMISTRy. 


ii. 613 


described by means of which the steady temperature of a small 
thermostat may be speedily fixed at any point between 25° and 
40° without making troublesome readjustments of the apparatus. 
The current is supplied through two resistances, ifj and R^, in series 
to the heating resistance, and a toluene or calcium chloride regulator 
is so arranged that the second resistance may be cut out or left 
in the circuit a.s the temperature demands. The resistance E-^ 
is of such a size that when the current passes through it and the 
heater alone too much heat is developed, but when the current 
nasses through R^, E^, and the heater, insufficient heat is supplied 
to keep the temperature at the required point. The thermo- 
rcgulator consists of a long bulb from the neck of which a side 
arm slopes downward and eonnect.s with the middle of a (J-tube. 
The U-tube itself is divided into two parts by means of a glass 
seal through which a platinum wire is fused. One arm of the 
U-tube is provided with a short length of capillary tubing of about 
1 lura. bore. A side tube is iitted above the top of the capillary 
and a rubber stopper fitted into the widened end of the U-tube 
carries a platinum electrode, which projects about To cm. into 
the capillary tube. The upper end of the tube leading from the 
main bulb is fitted with a glass tap, K, of fairly wide bore and very 
well fitting. To fill the regulator mercury is poured into the 
U-tube so that its level is about half-way up the capillary tube; 
the toluene is then placed in the bulb; electrical terminals are 
provided by tlie platinum wire dipping into the capillary and by 
a copper wire <lipping into the other arm of the U-tube. These 
clectro<le.s are connected with a small relay which cuts out or 
inserts the resistance /f, in the circuit. Adju.stment is effected 
by bringing tlie liath to the rc(jnircd temperature with the tap, A, 
oi)en. The tap is then closed and the cicctrodit tip adjusted to 
the surface of the mcrciuy in the capillary. Thi.s regulator works 
extremely well, ami with a hath of 27 litres it is capable of keeping 
the temperature constant to 0-02° at 25°. Calculations are given 
to show how the values of /?, and AT may be an-ived at for any 
particular temperature. J. F. S. 

The Specific Heats of some Sulphides Used in Metallurgy, 
with Special Reference to High Temperatures. K. Borne- 
.\i.iXN and 0. Hknostenbehc. (Jlilf. MitnUhiill. Inst. Tech. Hock- 
sc/iule Breslau, 1920, 18 pp.). — By- means of Oberholfer’s vacuum 
method improved by substituting a >;criist metal calorimeter for 
the Bunsen ice caloii meter, the six-eilic heats of the quartz used as 
container and of several siil|)hkles wore determined. The figures 
for quartz (to 1400°) agiee best with those of Magnus (A., 1913, 
ii, 103) but also satisfactorily with tbo.s(' of Wbite (A., 1909, ii, 966) 
and of Wiist. Results at 100° intervals given in tabular and graphic 
form can be summarist-il as follows : galena, 0 — 600°, 0-0500 — 
0-0.')40 ; cuprous siiljrhide, 0 — 900°, 0-1432 — 0-1369; iron sulphide, 
0 -1200°, 0-10()4 - 0-2216 (heat of fusion calculated as 60 cal. 
per gram); magnetic pyrites, 0-— 11X1°, 0-1531; pyrites, 0 — 100°, 
0 1284; -zinc blende, l)--000°, 0-1249— 0-1351 ; Emser blende. 
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0 —900°, 0-1187 — 01311; Annam blende, 0 — 900°, 0 1131 — 0 1287. 
In zinc blendes containing much iron the relation between tem- 
perature and the average specific heats suggests a reciprocal 
solubility of ferrous sulphide and zinc sulphide at high temperatures. 
Between 720° and 760“ the iron-zinc blendes showed two transition 
points not thus far known and these were confirmed by thermal 
analysis. Chemical Abstkacts. 

The Energy of Gaseous Molecules. J. R. Pastingtom 
(Trans. Faraday Soc., 1922, 17 , 734^741).— The experimental 
values of the molecular heats at constant volume of various 
monatomic, diatomic, and polyatomic gases arc critically reviewed 
in the light of the equipartition of energy theory. It is suggested 
that e.xchange of energy in molecular collisions may occur in quanta, 
the energy being likewise distribitted among the various degrees 
of freedom. The author discus-scs the translational energy of 
gaseous molecules, when the frequency in the energy cpiaiitijm 
relation s.=h' is identified with the mean value of the collision 
frequency. It is .suggested that although the translational energy 
is almost exactly equal to the equipartition value, at the ordinary 
temperature, the rotational energy may depend on the former 
through a whole-multiple relation existing between the respective 
frequencies. Mbrational frequencies are, as in the case of solid 
bodies, assumed to be independent of temperature. The values, 
deduced from experimental data, of the internal molecular heat 
of hydrogen at various temperatures, are compared with theoretical 
values calculated by means of the formul.m given respectively by 
Einstein, Nemst and Lindeiuaiin, Xenist, and an empirical 
formula of the author, in the form (3e'=6541/v''2’, where v’ is the 
rotational frequenev, equal to 1090 r, where v is the translational 
frequency. The energy of the hydrogen and nitrogen molecules 
is considered from the’ point of view of Bohr’s theory of atomic 
structure, as developed by Kruger (Jm«. Phy.sik, 1910, 50, 346; 
51, 450). The theory indicates the molecular heat of nitrogen 
to be higher than that of hyilrogcn and less affected by temperaUire, 

•J. h. G. T. 

Melting Interval of certain Undercooled Liquids. The 
Use of Liquid Air as a Refrigerant. John Bright Eehocsox 
(./ Phisiml Chem., 1922, 26, 549— 552).— It has been previously 
noted by McIntosh and Edson (A., 1910, ii. 230) tl.at solids formed 
by the sudden chilling of aqueous solutions of salts and acids do 
not show a melting interval extending from the eutectic point fii 
the temperature at which such a lirpiid solution would be in equi- 
librium with a trace of pure icc, hut rather melted exactly at tins 
temperature. Thc.se authors prejiared constant temperature batlis 
by using such chilled materials. The present author has preparra 
and investigated a number of such chilled materials (glasses) 
from .solution, s of .sodium chloride and hydrochloric acid, it is 
shown that the con.stant temperatures obtained on '"fOing 
glas.scs are depeniicnt on the particular experimental condition-. 
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In the case of salt solution glasses, these temperatures approach 
the liquidus temperature, but are always below it. The analysis 
of the residual slushes left on partial melting indicate that the 
salt solution glasses may persist for some time at temperatures 
above the liquidus temjK^rature. Since there does not appear 
to be an exact relation between the melting temperatures and 
the liquidus temperatures, the u.se of such glasses for constant 
temperature baths cannot be regarded as of general application. 
One explanation of the constant temperature obtained with these 
glasses is that this temperature is the point at which the heat 
absorbed by the melting glass exactly equals the heat of partial 
crystallisation of the excess component together with the heat 
lost through the walls of the container. The heat given out when 
unit weight of the excess component crystallises is probably very 
great when compared with the heat absorbed when unit weight 
of the glass melts. If the glass melts .slowly, a constant temperature 
would result which would be near the liqnidus temperature, but, 
on the other hand, if the glass melts quickly the constant tera- 
peratiire would be considerably below the liquidus temperature. 
When liquid air is used to “freeze” a solution, it is shown that 
the true melting curve may be obscured by the presence of the 
glass in the melting mass. J, p, $. 

Vapour Pressures and Beats of Vaporisation of Non- 
associaled Liquids. F. Spencer Mortimer (./, Ainer. Chem. 
Soc., 1922, 44, 1429 — 143.5). — A theoretical paper in which 
empirical methods for evaluating the constants in the vapour 
pressure and sublimation pressure equations: log P,. =0.-5, ./J' 
and log P,=^C,—S>jT are given and their signific.-inec is discus.sed. 
It is shown that S,., the slope of the log Pvt: . 1 IT curves is, for 
normal _ liquids, given by the expression -eS+d-STTFi 
-rO'OOOoTs^. It is demonstrated from existing experimental data 
that the molecular heat of vupori.sation is equal to 4-23.S',. rather 
than 4-585'r, the value generally adopted. It is shown that the 
values of the molecular latent hcat.s of vaporisation calculated 
from the equation L..=4-23.S', are generally in better agreement 
with the experimental results than those oaleulatcd from the 
equations put forward by Trouton, Bingham, or Xernst. This 
advantage is especially noticeable when the equations are applied 
to substances boiling at high temperature.s. 'I'hus in the case of 
cadmium ^ = 1057°, i„ta.=234,Stt, =4-,58.S-v= 20300, L„ic =4- 235’ 

= 23920; (Trouton) 22720; (Bingham) 30200; (Xern.st)' 22550. 

I he thermodynamical equations connecting hcat.s of vaporisation, 
heats of sublimation and heats of fusion and the relationships 
with vapour pressure and sublimation pressure are bricfl3' reviewed 
and empirical methods for calculating each from the freezing and 
iwilmg points are put forward for normal liquids, J. F. S. 

The Heat of Formation of Aluminium Nitride. Fr Fichter 
ind Ernst Jenny {Helv. Chim. Aefti, 1922, 5, 448— 454).— The 
a ummium nitride used for the oxiwriiuouts was‘*]irej>ared from 
aluiiimium bronze and contained about 91";, of AIX and 0-5% 



ii. 616 


ABSTRACTS OP CHEMICAL PAPERS. 


of silicon, the remainder being alumina. The heat of combustion 
was measured in a bomb calorimeter, the nitride being mixed 
with a proportion of benzoic acid to facilitate combustion. The 
heat of combustion found for the reaction 2AlN-i-30=Al203-f N 
was 258‘2 (254*8) Cal. Substracting this from the heat of com? 
bustion of aluminium, 2Al+3O=Al2O3H-380'2 Cal,, the value for 
the heat of formation of aluminium nitride is A1-|-N=A1J^-|. 
6T0 (62'7) Cal. The figure in brackets is the corrected value 
assuming that all the silicon present in the nitride was in the 
elementary form. The value found is considerably higher than 
that obtained by previous workers, 55 — 56 Cal. E. H. R. 

The Graphitic Conception of Aromatic Carbon. A. R 

VON Steiger {Bcr., 1922, 55, [B], 1968 — 1979). — It has been shown 
previously that the heats of combustion of aromatic hydrocarbons 
can be calculated on the assumption that all aromatic C-C and 
C-H linkings are equivalent but differ frf)m the corresponding 
aliphatic linkings. The value for the aromatic C-C linking which 
is thus deduced agrees very closely with that of the graphite main 
linking and thus important evidence of the grapliitic conception 
of aromatic carbon, as postulated by Debye and Scherrer, is 
adduced. Attempts to apply similar methods to the calculation 
of molecular refractions have also been described (A., 1921, ii, 473), 
and it has been found that the results, based on linking constants, 
harmonise better with the observed values than do those calculated 
by Briihrs .summation nudhod. These results have been eritici.scd 
adversely by von Auwers (this vol., ii, 98), who has pointed nut 
that an incorrect value has been adopted for the molecular refraction 
of naphthalene ; this is admitted, but it is pointed out that, 
although the deviation from strict <additivity is thereby rendered 
more pronounced, the superiority of the newer method of cal- 
culation still remains. 

The molecular refractions of the alkylbenzenes have been 
examined. With a eoinpotm<l sucli as ethylbenzene, the summation 
for the phenyi grou]) is effected with aromatic, that of the ethyl 
radicle ^vith aIiphati<N (constants; the character of the C-C linking 
joining the two Iialves of the molecule remains undecided, but is 
assumed provisionally to be of an aliphatic nature. The agree- 
ment between the calculated and observed values for tlie lower 
benzene homologues is very sati.sfactory ; with the methyl com- 
pounds, depressions are observed which become more marked as 
the methyl groups are in closer pr<».xiinily to ojie another and thus 
attain their maximura in compounds such as 1:2:3: 4-te.tra- 
methylbenzene. 

The communication concludes with a reply to the criticisms 
of Wibaut (this vol., ii, 239) and von Weinberg (A., 1921, ii, 668, 
669). H. W. 

The Heat of Combustion of Benzoic Acid, Cane-sugar, 
and Naphthalene. W. Swientoslaw.ski and [Mlle| H. Star- 
czEWSKA {Bull. Soc. chim., 1922, [iv], 33, 654 — ^667). — A survey of 
previous work on the subject reveals discrepancies between the 
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rpsults obtained by various workers (cf. Wrede, A., 1910, ii, 1038; 

A. 1910, ii, 584; Swientoslawski, A., 1915, ii, 315, and 1921 
; 079; Dickinson, Bull. Bur. Stand. ^ 1915, 11, 190; Richards, 

A 1920, ii, 589; Jessy, this vol., ii, 1041; Henning, A., 1921, 
ii 379 ; Verkadc, this vol., ii, 474). Further measurements made 
bv the authors are here compared vith those of Dickinson and 
Verkade, and the opinions expressed by the latter [loc. cit.) as to . 
the advisability of choosing benzoic acid as the standard substance 
are now supported by fresh experimental evidence. Reference 
is made to the consideration of this subject by the International 
Conference of Pure and Applied Chemistry, Lyons, 1922. 

H. J. E. 

Heat Developed on Mixing Sulphuric Acid, Nitric Acid, 

and Water. J. W. McDavid {J. Soc. Chem. Ind., 1922, 41, 246 — 

25 ()t). The heat developed on mixing various proportions of the 

followng pairs of substances : 49*2% nitric acid and 96-16% 
sulphuric acid, 20*0% nitric acid and 96-16% sulphinic acid, 
!i6-8o/o nitric acid and 60-0% sulplmric acid, 96*8% nitric acid 
and 99*5% suljJiuric acid, and a mixed acid containing 49-8% 
sulphuric acid, 48-4% nitric aci<l, and 1-8% water with water, 
has been determined calorimetrically. From the results obtained 
together with Thomsen’s value.s for the heat of dilution of sulphuric 
and nitric acids respectively (‘' Thermochemislry,” Thomsen, 
Burke, p. 76), triangular diagrams have been constructed whereby 
the heat developed on making any mi.xture of the llirce substances 
may be obtained. J- F. S. 

Compressibility of Exhausted Flasks in the Determinations 
of the Densities of Gases. E. Moles and R. Mtravalles 

(Anal. FU. Quim., 1922, 20, 104 — 116). — The contraction of flasks 
used in the determinations of gas densities due to atmospheric 
pressure may be expressed by the empirical form ula.r= 17-5 . V jWx 
10"®, where .r is the contraction per litre of volume, V the volume 
of the flask, and W its weigh! . Measurements made on six flasks 
by three method.? showed good agreement of observed values 
with values calculated from the formula. G. W. R. 

The Compressibility at 0° and less than 1 Atmosphere 
and the Divergence from Avogadro’s Law of Several Gases. 

Ph. a. Guye and T. Ratuecas {Holv. Chi?n. Arta, 1922, 5, 532 — 
543). — To determine accurately tlic molecular weight of a gas by 
physico-chemical methods, it is necessary to know accurately 
the weight of a normal litre, Z/q, of the gas and its divergence from 
Avogadro's law, 1 -f-A. A method is described for measuring with 
great precision the compressibility of a gas at 0*^, from wLich 1 -f-A 
can be calculated. The apparatus consisted of three cylindrical 
glas.s bulbs of approximately equal volume, accurately calibrated, 
in a vertical column, connected together by capillary tubing and 
at the top communicating with a barometer. The volume of the 
gas was measured in this apparatus at approximately 1, -J, and I 
atmosphere. Experiments were made with oxygen, hydrogen, 
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and carbon dioxide. The divergence from Avogadro’s law wa, 
calculated from the formula 1 +\=(pp)(,/(j)y)i (cf. Guyo, A., igiij 
ii, 318). 

The oxygen used wan prepared by three different methods 
from potassium permanganate, from a mixture of sodium and 
potassium chlorates, and electrolytically. The mean value 
obtained for 1+X was l-00085±0'0te02, and the coefficient of 
compressibility per cm. is 11-3x10 ®. Taking iD=l-42891, the 
value of the gas constant H is 22-414. Hydrogen was prepared 
by the action of concentrated potassium hydroxide on aluminium 
and also electrolytically. The mean value found for 1 -f-A was 
0-9993o±0-00002, which, taking Ao=0-089858, gives for the 
atomic weight of hydrogen 1 -0077 . The coefficient of oompressibilitj- 
is —8-6x10”®. Carbon dioxide was prepared by heating pure 
sodium hydrogen carbonate and by the combustion of sucrose. 
The mean value of 1 +A was 1-00700 ±0-00004 ; taking Z/„=l-9768.), 
this gives as the atomic weight of carbon 11-998, somewhat less 
than the value accepted by the International Committee, 12-05, 
but in good agreement with the probable correct value 12 00, 
The coefficient of compressibility is 92-2x10”®. E. H. R. 

The Compressibility at 0° and less than 1 Atmosphere 
and the Divergence from Avogadro's La-w of Several Gases. 
II. Ethylene. T. B.atiteoas {Hdv. Chim. Acfa, 1922, 5, o44— 
546; cf. preceding ab.sti-act). — Ethylene was prepared by the 
action of sulphuric acid on ethyl alcohol and by the catalytic 
action of heated alumina on ethyl alcohol va])oiir. The mean 
value found for 1-i-A was 1 -(X)7SO±0-00004 ; taking ij— 1-26401, 
the molecular weight is found to be 28-032, and the atomic weight 
of carbon 12-000. The coefficient of compressibility is 102x10"®. 

E. H. R. 

Measurement of Surface Tension. Robert B. Eldeb 
(J. Physical Chem., 1922, 26, 558 — 562). — .V theoretical paper in 
which the author discusses the mea.surement of surface tension 
in connexion with tine work of Eerguson (A., 1914, ii, 768) and 
of Bliatnagar (A., 1921, ii, 109). It i.s shown that although the 
numerical values of the latter author are voryf close to tho.se ot 
Eerguson, the method used involves a number of errors which are 
partly compensating. The method and errors are discussed. 

J. F, S. 

Method lor the Determination of the Surface of Adsorbing: 
Powders. Fritz Paneth and Walter \'orw-erk {Z. yhysikai 
Chem., 1922, 101, 445 — 479). — The authors have put forward 
a rapid and trustworthy method for determining the surface el 
an adsorbing jmwder. The method i.s based on the followino 
consideration.s. When a sparingly soluble powder is shaken with 
its saturated solution there will be an exchange of molecules between 
the surface of the powder and the solution ; if it were possible to 
identify the molecules of the substance in solution, or at least a 
portion of them, then the partition of those between the solution 
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and surface could be determined, and at equilibrium the ratio of 
the identified molecules on the surface to the identified molecules 
in solution will be equal to the ratio of the total molecules on the 
surface to the total molecules in solution. This process can be 
actually carried out for substances which have isotopes; thus in 
the case of lead sulphate, thorium-^ can be used and will con- 
stitute the identified molecules. The process can be followed by 
an electroscope and represented by the equation Isotope(ad8)7 
Is()tope(so])-^Elemcnt(surf)/Elemeiit(sol). The ratio of the isotope 
adsorbed to the isotope in solution can be determined from the 
change in the p-ray activity of the solution, and the amount of 
lead in solution can be determined by analysis, hence, Element(surf), 
that is, the weight of the surface layer, can be calculated. Esing 
this method, the weight of the surfa(!e layer of one gram of various 
>|)ccimens of lead sulphate and lead chromate has been determined. 
The values obtained in grams of lead per gram of material arc : lead 
sulphate 6-4x10'^ and lead chromate 60-2 x 10"^. These values 
have been controlled by microscopic examination and found to 
be somewhat larger than the microscopic vah]e.s, but of the same 
dimensions. J. E. S. 

Thickness of the Adsorbed Layer in the Adsorption of 
Dyes by Crystals. Fritz Panetji and Walter Vorwerk 
( Z . -physikal. Ckem ., 1922, 101, 480 — 488). — TJie adsorption of 
potioeau-211 by lead sulphate has been deterjnined and from the 
amount adsorbed and the dimensions of the .surface of the lead 
sulphate (cf. prc^ceding abstract), it is shown that the adsorl>ed 
layer is one molecule thick. J. F. S. 

The Sorption of Carbonyl Chloride by Beechwood Charcoal. 

Hugh Mills Buxbury (T., 1922, 121, 1525—1528). 

The Relation between Adsorption and Electrolytic Dis- 
sociation. iM. A. Raku.sin {Hiochem. Z., 1922, 130, 282 — 
285). — When a porous pot i.s immersed in solutions of sucrose 
or sodium chloride, (he concentration of the solution increases 
owing to negative ad.sorption. This is correlated with the general 
adsorption of colloids and non-ailsorption of electrolytes. H. K. 

Chemical Adsorption. G. Stadxtkoff {KoUoid Z., 1922, 
31, 19 — 32), — ^The author differentiates four types of adsorption: 
(1) solution adsorption, which is represented by Henry’s law, 
^ 2 — I'Ci; (2) chemical adsorption, represented by the equation 
C 2 =frCj/(l-pn-jCj) ; (3) Combined adsorption, represented by the 
equation h<rCi/(i4-(TjCj), an<l (4) exchange adsorption, repre- 

sented by {)nc 2 .c\v)j{'}nc\.c^v)~k; or c.fr\;c\jf:y~k. The author 
IS of the opinion that chemical adsorption can only be dehiiitely 
proved in the case of an adsorbent of delinite composition possessing 
either marked acid or basic properties, adsorbing either base or acid 
irom .solution. \Villi the object of ascertaining wlictlier or no a 
c emical explanation for adsorption is possible, tlio adsorption of 
sulpiiuric, hydroclilorie, nitric, and acetic acids aiid mixtures of two 
0 these acids and also of iodine by aniline- black, prepared both 
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by the use of potassium dichioinate and of potassium persulphate 
has been investigated. In the case of sulphuric acid, the maximum 
adsorption is two molecules of sulphuric acid to one of aniline- 
black, and the adsorption is entirely reversible. The limiting value 
of the adsorption of hydrochloric acid is three molecules of hydro- 
chloric acid to one molecule of aniline-black and in this case the 
formula for chemical adsorption is fully followed. The limiting 
adsorption of acetic acid is two molecules of the acid to one of the 
adsorbent, whilst in the covse of the adsorption of iodine, twelve 
iodine atoms are adsorbed to each molecule of aniline-black, that is 
two iodine atoms to each quinonoid nitrogen atom of the tri-quinoiioid 
aniline-black. The cxpcriiticntivl results of other authors have been 
recalculated from the point of view of chemical adsorption {cf. 
Willstatter and Dorogi, A., 1901), i, 535, 975). J. F. S. 

Dissociation of Hydrogen in a Tungsten Furnace and 
Low Voltage Arcs in Monatomic Gases. O. S. Duffejjback 
{Science, 1922, 55, 210 — 211). — A furnace consisting of a cylmder 
of thin sheet tungsten, and an axial tungsten filament, both heated 
electrically, was used to dcterniine the voltages at which tlie arc 
was struck and broken. The results were in agreement with those 
required by Bohr's theory for the ionising ( 13'52 volts) and radiating 
(10’14 volts) potentials of the hydrogen atom, and the potential 
(16*4 volts) which, according to Bohr’s theory, is approximately 
that necessary to accelerate an electron .so that it will dissociate 
the molecule and ionise one of the atoms on impact. Calculated 
values for the percentage of monatomic hydrc»gen in equilibrium 
with diatomic Ijydrogen at temperatures from 11)00® K. to 3000° K. 
appeared to be confirined by the cx|KTiinental results. A. A. E. 

Formation and Dissociation of some Polyhalogen Com- 
pounds of Hydrogen in Aqueous Solution. Priyadaranjan 
Kay and Pults Vihara Sarkak (T., 1922, 121, 1449 — 1455). 

Dissociation of Glucinum Sulphate. (Mlle) G. March.^l 
(Compt. rend., 1922, 175, 270 — 272).- — Glucinum sulphate decomposes 
under the influence of heat accoixling to the equations GlSOj — G10-! 
SO 3 , and 2 SO 3 2 S 02 H- 02 , and the total equilibrium pressure 
corresponding with teinperaturc.s fioin 590 — 830' was measured by 
means of a mercury manometer, the anhydrou-s sulphate being heated 
in an electric furnace in a pmviously exhausted porcelain tube, and 
the temperature measured with a le Chatclier platinum-rhodium 
couple. Utilising the known c<piation for the equilibrium of 
dissociation of sulphur trioxidc, the partial pressures of sulphur 
trioxide, sulphur dioxide, and oxygen were calculated from the 
data obtained The complete results arc recorded in tabular form 
and include the following values for the partial pre-ssures of sulphur 
trioxide, sulphur dioxide, and oxygen, respectively : at 700°, 3'30, 
6*34, and 3*17 cm. ; at 750°, 9*12, 18*24, and 912 cm., and at 785 , 
17*23, 35*58, and 17*79 cm. Utilising the pressures at the above 
temperatures, the equilibrium equation was found to be logp^o,— 
-14907/2'- 14*1 Jog2'+57*97, and the results obtained for other 
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temperatures from equation agreed well with the pressures 
actually observed. The heat of dissociation of gluoinum sulphate 
was calculated to be —53-5 cal. by comparison with that of copper 
sulphate and its decomposition pressures as determined by Pludde 
mann {Diss., Berlin, 1907). G. P M 

Thermostat Arrangement for the Determination of the 
Efiect of Temperature on Difiuaion. L. W. Oiiolm (Hyllninas- 
shift tilldgnad Ossian Aschan, 1920, 9— 17).— Experiments were 
carried out with potassium chloride and sugar solution (0-2,'5iV 
O'O.V, and N) in a rectangular copjier vessel with glass sidesj in 
which the circulation was maintained by a propeller driven’ by 
an electric motor supported so as to prevent any shaking of the 
thermostat; the temperature was constant to -tO’l.o'’. In the 
equation a=yl+Blogi, where a i.s the temperature coefficient 
A and B are eon.stant3, and k is the diffusion coefficient ot for 
potassium chloride between 13-.o° and 29-5“ was found to have an 
average value of 0-025, and for sugar between 13-7° and 28-7° the 
average value was 0-033. Chemical Abstracts. 


The Determination of Molecular Weight by means of 
Osmotic Pressure. Forx {Bull. Bor,, chim., 1922, [iv], 33, 653— 
^u4)- The author has measured osmotic pressures without using 
serni-permeablc membranes in order to eliminate errors due to 
imperfections in the membrane. A solution i.s placed together 
with pure .solvent in a closed sy.stem at constant temperature. If 
the weight of the solution reinain.s con.stant, the distance between 
the free surfaces of the two liquids will be equal to the height of 
the corresponding o.smotic column, .since, for a perfect osmometer 
in 11 closed space, when equilibrium is reached the vapour should 
be in equilibrium both with the surface of the solution at the top 
of the column and with the pure solvent at its base. It is claimed 
that the method Ls successful, although it is difficult to maintain 
constant temperatures over the long jicriod of time required to 
eiiect the measurement. H y y 


Solubihty of Gases in Liqmids. E. S. NEUifAUSES {J 
Physical Cfem.. 1922, 26, 553- 557).— The author has plotted the 
soiiibiiity data for ammonia, hydrogen chloride, sulphur dioxide 
and carbon dio.xide m methyl alcohol and ethyl alcohol and fn m 
the results shows that the formula V^K{P,t/P„)Vi i., applicable to 
c solubility of these g.iscs in the solvents named, as was previously 
(tins vol., 11 , 264) shown for aqueous solutions. The values of the 
constants K and l/n are given for ail three solvents. J E S 


Melting Point, Latent Heat of Fusion, and Solubility. 

--imer. Chem. Soc., 1922, 44, 1416— 
s 1 I -1 V PaP'T in which a method of calculating the 

smumiity of .substances forming non-ideal solutions is described. 

IS s low-n that^ for those systems wiiich do not form molecular 
omp exes or solid solutions the ratio of the experimental to the 
ca s ope of the logA^us . 1/T oui-ve.s is a factor which may be 
ueterunned by a graphical method. Three methods are described 
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whereby the ideal slope of the log Nvs 1 jT curves for any solute 
may be found. It is pointed out that the solubility or melting, 
point method of determining the latent heat of fusion of organic 
compounds gives very accurate results when interpreted in the 
light of the principles laid down in the pajjcr. Some generalisations 
in connexion with the nature of binary systems obtained with 
various types of mixtures are put forward. The uses of these 
principles in determining the choice of a solvent for crystallisations 
and molecular-weight determinations are suggested. J. Y. S. 

Reactions in Fused Salt Media. II. Solvolysis. J. F. g. 

Hicks and Wallace A. Crato{J. Phtjsical Chem., 1922, 26, 563—576 ; 
cf. this vol., ii, 147). — The authors have investigated the reactions 
which occur when lead clironiate, lead oxide, silver chromate, and 
barium chromate, respectively, are dissolved in molten sodium 
chloride and in an equiinolecular mixture of sodium and potassium 
nitrates at various temperatures up to about 850°. For com- 
parative purposes the hydrolysis of lead chromate in water has 
been investigated botli at ordinary pressure and under increased 
pressure. It is 4hown that the solvolysis of lead, silver, and barium 
chromates by a fused equimoleciilar mixture of sodium and potass- 
ium nitrates represents states of equilibrium analogous to hydrolysis. 
Of these reactions, the solvolysis of lead chromate U the most com- 
])lete and that of silver chromate the least complete. The regularity 
with which tlie constants of solvolysis vary between coirsecutive 
observations follow.s the same order, and the niarivcd irregularity 
in the case of silver chromate suggc.sts the possibility of another 
factor entering into the reaction. The .solvoiysis of lead chromate 
by fused sodium cldoride also i-epi*csent.s a true state of equilibrium, 
whilst in the case of silver chromate the nmetion goes to completion. 
In the solvolytic reactions studied, equilibrium is reached in about 
one hundiwl minutes, and the constants of solvolysis may be 
calculated with a fair degree of accuracy. The solvolysis of lead 
oxide by fused sodium chloride procccd.s to completion at 850— 
870°, and tliat of silver chromate i.s also complete at the same 
temperature, but here llu; reaction occurs much more rapidly. 
The present work indicates that lead chromate and litharge combine 
by simple molecular addition after part of the foi-mer has under- 
gone solvolysis in the nitrate Hux. In otlum words, the red basic 
lead chromates are higher order C()mp()unds. The relatively small 
degree of .solvolysis of lead chromate and tlie practically complete 
solvoly.sis of lead oxide by the same reagent under the same con- 
ditions explains the failure to obtain red basic lead chromates w’hen 
a fusion containing lead chromate, lead oxide, and sodium chloride 
is rapidly cooled, and also the appearance of the red ba.sic lead 
chromates when a similar fusion is slowly cooled. The results 
confirm the assumption of the di.ssociation FbO-f-PbCr 04 . 

This assumption was previously {loc. cit.) offered as an explanation 
of the failure to obtain red basic lead chromates when a fusion 
containing lead oxide, lead chromate, and sodium chloride was 
poured into water and agrees well with the evidence ofTei“ed by 
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the thermal equilibrium diagram plotted for the system lead 
chromate-lead oxide. J. F. S. 

Theory of Recrystallisation. H. Alterthum {Z. Elektro- 
ckem., 1922, 28, 347 — 356). — ^The present views of rccrystallisation 
are considered and nucleus formation and growth are regarded as 
a consequence of a therrnocJynarnic instability. It is shown that 
the energy changes which accompany the cold working of a metallic 
crystal may be divided into reversible and irreversible changes, 
and the different degrees of working as a continuous series of 
different modifications. On the basis of Boltzmann’s theory of 
])robability, a formula is developed which expresses the number 
(if nuclei of a recrystallised metal a.s a function of the temperature 
and the degree of working, which is in excellent agreement with 
the experimental results of Czochralski (A., 1917, ii, 302). From 
the same point of view, a continuous series of modifications, which 
differ in the degree of dispersity, is assumed and a similar formula 
is derived for the number of nuclei in rccrystallisation by absorp- 
tion of other crystals. The proportionality factors are attributed, 
in part, to causes which are not thermodynamic, and the po.ssible 
changes of these during the process of recrystallisation are 
(discussed. J. F. b. 

Loosening of Crystal Lattices. G. von IIevesy (Z. j^^ysihal. 
Chem., 1922, 101, 337 — 352). — The transport of material, that is, 
diffusion and electrolytic transport, in cry.stals is rendered possible 
by the gradual loosening of the crystal lattice by an increase of 
temperature. As a measure of the loosening tendency of a crystal, 
the dimensions of the change in electrical conductivity between solid 
and liquid at the melting jwint serve as the most suitable standard. 
This value is extraordinarily divergent for different substances, 
varying relatively from 1 for silver iodide to 20,000 for sodium 
nitrate. A close relationship exists between the loosening tendency 
and the electro-affinity of the ions which form the cryslal. The 
greater the work necessary to convert the ions of a crystal into the 
neutral condition, the smaller is the tendency of the lattice to 
loosen. From this it follows that the loo.sening of the lattice is 
brought about by a disturbance of the normal condition of indiv- 
idual ions constituting the crystal. The increase in electrical 
conductivity which solid electrolytes undergo when illuminated is 
regarded as due to a loosening of the lattice which increases the 
mobility of the ions already 2 >re^cnt in the electrolyte, and the 
transport of ehictricity by electrons is regarded as a limiting ca.se 
of this phenomenon. The relationship between the loosening and 
the overstepping of the Dulong and Petit value of the atomic heat 
at higher temperatures is discu.ssed and the overstepping regarded 
as a preliminary condition of the melting process. J. F. b. 

RSntgenographic Determination of Crystal Arrangement. 

M. PoLANYl {Naiunviss., 1922, 10, 411 — 416). — Rontgcnographic 
methods must be employed to detr^nnine whether a crystal lattice 
is changed by elongation of a single cry.stal. By means of a fila- 
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ment diagram it was found that for a zinc crystal (1) the lattice 
changes its orientation with respect to the longitudinal axis when 
elongated ; (2) in the section drawn out to a flat band (cf. Schie- 
bold, Z. Physik^ 1922, 9, 180; Carpenter and Elam, this vol., 
ii, 69; Gornperz, Z, Physik, 1922, 8, 184) the angle that the hexa- 
gonal axis of the crystal lattice makes with the longitudinal axis 
changes from lO'* to 18®, and (3) the cylindrical filaments resulting 
from further elongation of the flat. bands have the same orientation 
of their lattices as the flat bands. It is maintained that this same 
kind of shift in the orientation of the lattice' occurs in a zinc wire 
as in the individual crystal. Chemical Abstracts. 

Graphical Determination of Hexagonal and Tetragonal 
Crystal Structures from X-Ray Data. Albert W. Hull and 
Wheeler P. Davey {Physiaxl Rev.-, 1921, 17, 549 — 570). — A 
graphical method of interpreting X-ray patterns of powders is 
described, for each type of lattice the logaj-itbm.s of the theoretical 
.spacings of the diflertmt plane.s being plotted as functions of the 
axial ratio. A number of graphs are reproduced for comparison 
with oI)served spacings. Three specific arrangements have been 
given for each system, naniely, simple prism, centred, and face- 
centred arrangements in the cubic and tetragonal systems, and 
simple prism, close packed, and rhornbohedral arrangements in the 
hexagonal system. *Since (I) all pos.sible arrangements of atoms in 
the cubic, tetragonal, or hexagonal systems may be obtained by 
the combination of one or more identical .simple space lattice.s of 
cubes, right tetragonal prisms, and right 60® triangular pri-snun, 
respectively, and (2) the intermeshing of two or inore identical 
lattices weakens or causes to disappear some of the lines due to a 
single lattice, but can add no new lines, it follows that the above, 
and all other possible arrangements, are obtained from the simple 
tetragonal and triangular prism lattices, respectively, by simply 
omitting part of the lines. The cubic fornivS may be found on 
either the tetragonal or hexagonal plots, whilst for the orthorhombic, 
monoclinic, and triclinic sy.sterns the relative crystal spacings mu.st 
be exprcs.sed as a function of two, three, and five variable.^, re- 
spectively; a simple approximate method is, however, indicated. 

Zinc is shown to be a hexagonal close-packed assemblage of 
prolate spheroid.s, with axial ratio 1'860 and the side of the unit 
triangle 2*760 A. Cadmium has a similar structure, the corre- 
sponding measurements being 1*89 and 2'9S0. Indium has a 
structure very similar to that of aluminium (cubic close-patsked), 
namely, a tetragonal close-packed arrangement of prolate spheroids, 
with axial ratio 1*06 and a unit .square of side 4*58 A. A. A. E. 

X-Ray Crystal Analysis of Metals. Albert W. Huli. 
{Physical Rev., 1921, 17, 571—588; cf. ihid., 1917, 10, 661; Proc. 
Amer, Inst. Elec. Emj., 1919, 38, 1171; A., 1919, ii, 470; 1920, 
ii, 546; 1921, ii, 3S, and pn*cefling abstract). — ^The crystal struc- 
ture of thirteen common metals has been determined. The lattices 
of chromium, rnolybflcnum, and tantalum are body-centred cubes 
with sides 2*895, 3*143, and 3*272 A., respectively; cobalt (a form), 
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nickel, rhodium, palladium, iridium, and platinum have face- 
centred cubic lattices with sides of cubes 3-554, 3 540, 3-820, 3-950, 
3-805, and 3-930 A., respectively ; cobalt (0 form), zinc, cadmium^ 
and ruthenium have hexagonal lattices of the close-packed type 
with axial ratios 1-63, 1-86, 1-89, and 1-59, respectively, and with 
triangular sides 2-514, 2-670, 2-960, and 2-686 A., respectively; 
indium has a faec-centred tetragonal lattice with axial ratio 1-06 
and side of elementary prism 4-58 A. The structures of cadmium, 
zinc, and indium are close-packed arrangements of solid prolate 
spheroids, whilst that of ruthenium is a close-packed arrangement 
of oblate spheroids. ^ ^ ^ 

Coagulation of Colloids. Ak-nb \Vb.stgken and Josep 
Reitstotter {J. Physical Chem., 1922, 26, 537— 548) .—A theoretical 
paper in which the authors summarise Sraoluchowski's kinetic 
hypothesis of coagulation (A., 1917, ii, 297) and give an account 
of the work which has lieen published with the object of sub- 
stantiating this hypothesis. j p g 


Protecting CoUoids. XII. Gelatin as Protecting CoUoid 
II. CoUoidal Selenium. A. Gutbier and R. Emslaxdeb 
{KoUaidZ., 1922,31,33 — 36; cf. A., 1921, ii, 693; this vol.,ii, 142 
283, 485).— The stabilising action of gelatin on colloidal solutions 
of selenium has been investigated. A very stable selenium sol 
may be prepared by dissolving 2—3 grams of selenium dioxide 
m a litre of 0-1% gelatin solution made up in chloroform water 
and slowly reducing at 18—25° with a solution of hydrazine hydrate 
(I : UX)0), taking care that the reduction is stopjied before the last 
of the dioxide is reduced. The solution is then dialy.sed and 
preserved under a layer of chloroform. The solution is red in 
colour, quite ^ clear and very stable at ordinary temperatures, 
hut on heating a red, amor|)hous precipitate, separates, Sols 
prepareil as above have Iwcn preserved without change for eight 
years. The addition of hydrochloric acid or sodium hydroxide 
in ^all concentrations to the protected colloid causes the system 
to be more stable to freezing than the protected colloid without 
the addition of electrolyte. Sodium chloride causes the solutioms 
to changt; to a lighter colour, hut exerts no further action on the 
protected colloid. The colour change is attributed to the form- 
ation of a stable complex, salt-gliitin-selenium. J. F. S, 

.r ^ J^ibition Period in the Separation of an Emulsion. 

1. O. jMugent {Trans. Faraday Soc., 1922, 17, 703 — 707). The 

author has investigated the de-eiiiulsifying action of sodium hydr- 
oxide solution on emulsions of benzene in Mater, containing 50'’/ 
by volume of benzene and not less than 0-1% of gelatin as stabiliser 
it sochum hydroxide is added immediately after production of the 
emulsion, de-emulsification commences at once. If the emulsion is 
icit undisturbed for some time prior to adding the sodium hydroxide 
aOHte ’ “‘fixation is inhibited for a period folloM-ing such 

^ J i"'iibition period depends on the interval between the 
production of the emulsion and the addition of the sodium hydroxide 
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solution. It is suggested that the stability of the emulsion increases 
with its age owing to the gradual formation of protective layers of 
the stabilising agent about the benzene j^articles. J. S. G. T. 

Precipitation of Metals by Hydrogen Sulphide. G. Mcp. 
Smith {J. Amer. Chem. 8oc., 1922, 44, 1500 — 1502). — A theoretical 
paper in which the author suggests that should it be thought best 
to regard the formation of sulphide precipitates from the ionic 
point of view alone, then the hydrogen sulphide (HS')-ion should 
he regarded as the active participating ion, and not the sulpliide 
(S'")-ion. In support of this statement, it is shown that a 0'2A. 
solution of hydrochloric acid containing 0'2xV-hydrogcn sulphide 
contains in 5 c.c., 3x10^® non-ionised molecules of hydrogen 
sulphide, 15x10^® hydrogen sulphide ions, and only one sulphide 
ion. A further extreme case due to Knox (A., 1^8, ii, 830) is 
considered ; according to this author, mercuric sulphide has a 
solubility product 2'HxlO"*^, from which it follows that the maxi- 
mum concentration of mercuric and sulphide ions is 1-7 xlO"^' 
in a saturated solution of mercuric sulphide, that is, one individual 
mercuric or sulphide ion in 1000 litres of solution, which im])lics 
that to maintain anything like equilibrium these ions must move with 
the velocity of light, a condition which is not fulfilled. J. F. S. 

Force of Adhesion in Solutions. III. Partition of Suh. 
stances between two Solvents. Nikolai Schilov, Lioii; 
Lepin, Makie Jantschak, and Michael Dubinin (Z. physikai 
Chem.., 1922, 101, 353 — 402; of. this vol., ii, 350). — A very 
large number of partition coefTicients have been determined at 
temperatures ranging from 10^ to These include : formic 

acid, acetic, pro]>lonic, succinic, benzoic, oxalic, tartaric, and 
nitric acids between ethyl ether and water ; acetic, propionic, 
fsobutyric, benzoic, mandclic, salicylic, trichloroacetic, and trichloro- 
butyric acids between benzene and water ; iodine, pyridine, benzoic, 
and picric acids bet\ve<*ri toluene and water; benzoic and acetic 
acids between xylene and water; iodine, acetic, propionic, m- 
butyric, benzoic, and salicylic acids between chloroform and 
water; mandelic and benzoic acids between anisole and water; 
benzoic acid l>et\veen phenetole and water; succinic acid between 
amyl ether and water; benzoic acid bct\ve(ui light petroleum and 
water, and trichloroacetic and trichlorobutyi-ic acids between amylene 
and water. It is shown tliat because of the mutual influence on 
solubility the use of the Hcnry-Daltoii law, in connexion with the 
partition of substances between two liejuid phase.s, is extremelv 
limited, and the law therefore represents an ideal limiting condition 
which rarely occurs. The di0ercnce between dilute and concen- 
trated solutions is not fundamental, but only quantitative. The 
partition coefficient is generally dependent on the total concentration 
of the solute, and the constancy of this quantity cannot alone be 
taken as a proof of the Henry-Dalton law, because mutual com- 
pensating volume changes in the liquids can occur, as has been 
actually shown in the present experiments. The limiting value of 
the partition coefficient at large concentrations of the solute is 
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not, in general, determined by the ratio of the individual solu- 
bilities in the two solvents, but by the ratio of the concentrations 
of the two phases at the tnple point, solid-liquid-Uquid The 
partition data are readily presented graphically if the relative 
concentrations of the solute in tlie individual phases are plotted 
as a function of the total concentration. In this way for each 
partition two coupled isotherms are obtained which in many cases 
have characteristic forms and serve to differentiate the various 
types. The partition coefficient can be expressed by the general 
approximation formula K=C^ICj‘=Ciia^'oeliJiosf,_ in which B 
and B2 3'^® defined by the change of concentration of the individual 
phases brought about by definite changes in the total concentration 
of the solute. The index n therefore becomes any suitable figure 
and only in a few special cases has it a stoicheiometric significance! 
In many of the cases examined now and previously the mean 
values of Bj, P2’ for the region of l.argor concentrations are 

approximately constant and may be followed up to the triple 
point. The partition of substances which are infinitely soluble 
in both phases is determined by the dissolving power of both 
solvents with respect to the solute. The coupled isotherms are 
convergent and meet at the critical mixture point of the two 
phases. Ihis phenomenon can be investigated by partition and 
mixing experiments and furnishes information about the depend- 
enoe of the dissolving poiver of water and organic solvents on 
constitutiom Experiments on the kinetics of partition show 
definitely that With respect to the equilibrium concentrations 
partition IS a time reaction of the first order. The slow diffusion 
process of the solute through the interface and through the con- 
centrated layers which adhere to the interface is determinative of 
the velomty a.s in the case of heterogencoii.s systems of solid and 
iquid. The velocity constants obtained are to a degree propor- 
tiona to the number of rotations per minutes of the reaction 
veyels and independent of the absolute amount of substance 
amusing. j 

System -HjO, considered as two Four 

Systems. F, A. Fremu (Phil. Trans., 1922 1.11. 
ifni T? solubility relations in the systems \a,CO - 

at 0° 1(F expenmentully determined 

of the rp’si H / “r ’ GO®- Numerous tables 

incluXd Oi fh. rcpix-sentiug the relationships are 

rf he stable ohr^T f'® composition and quantitv 

Irbe dei^S eoinponents ■ 

J. h . S. 

Liesegang's Phenomenon and Precipitate Formation 

* ■ t. Chattekji and X. R. Dhae (Kolloid Z., 1922 31 15 16) 

it previously published (this vol, ii 206) 

cobalf u^n the pcpti.sation of insoluble hydroxide.s of iron! 
alt, uramum, and thorium may also be brought about by 
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gelatin, agar, glue, gum arabic, and starch in the manner previously 
employed with glycerol. In the case of peptisation by glycerol 
it is shown that this is governed by the concentration of the reacting 
substances. Thus glycerol does not peptise ferric hydroxide in the 
presence of concentrated solutions of fenic chloride. The authors 
describe experiments to show that the formation of Liesegang 
rings is closely connected with the above-named actions, and that 
here also the concentration of the reacting solutions is an important 
factor. J. F. 8. 

Velocity of Chemical Change in Solid Substances. C. 

Hinshelwood and E. J. Bowen {Z. -physikal. Chem., 1922, 101 
504 — 505). — A discussion of Sieverts and Theberath’s conclusion? 
on the velocity of chemical reactions in solid systems (this vol. 
ii, 360), and a reference to the author's ex])erimental work on the 
same subject (A., 1920, ii, 743; 1921, ii, 443; T., 1921, 119, 721) 

J. F. S. ' 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. II- Reaction of Permanganate 
and Formic Acid in Neutral Solution. Josef Holluta and 
Nikolaus Weiser (Z. yhyttikal. Chem., 1922, 101, 489 — 197; cf. 
this vol., ii, 448). — The reduction of potassium permanganate in 
neutral solution by formic acid has been examined at 17® and 
26*75®. It is shown that the disturbances observed in the reduc- 
tions carried out in acid solution disapix*ar in neutral solutions; 
these disturbances are ob.served down to acid concentrations 
0*001 A, and arc greatest at the start of tJie action. The nduction 
in acid solution-s is represented by the equations 2(Mn04'-T HCOo'^ 
H20-=]Mn04"+C0/'+3H*) and 2MnO4"+HGO2'+7H* -2Mn(0H)^ 
-I-CO2. The temperature oocflicicnt of tlu* reaction is 1-88, a per- 
fectly normal value w'hich is very close to tlie value observed for 
the action in dilute acid solutions {loc. cit.). J. F. S. 

Antioxidants and Antioxygenisers. A. Seyewetz and P, 
Sisley {Bull. Soc. eftmu, 1922, [iv], 33, 672—676). — A review of 
the subject in which reference is niacle to tlie work of Bigelow 
(A., 1898, ii, 506), TitofF (A., 1904, ii, 113), Lumiere and Seyewetz 
(A., 1905, ii, 379), Sisley {Heiy. ryin.. tnaf. col., 1911, 337), and 
Moureu and Dufraisse. The suggestion is niadc; that the terra 
antioxygeniser {anlioxyijhtc) iipj)lied by the last named is less suit- 
able than antioxidant {anlio.vydani) suggested by Lumiere and 
Seyewetz. H. J. E. 

Catalysis with Special Reference to Newer Theories of 
Chemical Action. I. The Radiation Theory of Chemical 
Action. (1) Radiation and Chemistry. Jean Perrin. (2) The 
Radiation Hypothesis of Chemical Reactivity and some of 
its Applications. W. C. AIcC. Lewis. (3) A Theory of 
Chemical Reaction and Reactivity. K. C. C. Baly. (4) Is a 
True Unimolecular Action Possible ? T. Martin Lowry (7V(7hs. 
Faraday Soc., 1922, 17, 546—572, 573 — 587, 588 — 595, 596 — 597).-- 
(1) A review of the author’s radio-chomical theory of reactions 
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("Les Atomes." 1913; A 1919 ii. 177), which is in accord with 
the laws of Arrhenius and of Planck. Experimental verification 
of the theory is derived from a consideration of the phenomena 
of photochemistry, lummescence, and organic fluorescence, The 
theory is extended to the phenomena of radioactivity 

(2) A review of the author’s appUcation of the quantum radiation 

hypothesis to the investigation of the mode whereby energy 
necessary to produce chemical change in catalytic or non-catalvtic 
processes is communicated to the reactant unit fcf T 1Q1A Inc; 
2330; 1915, 107, 233; 1916, 109, 796; 1918 113 ' 471 . ’io90 
117,1120). ’ ’ 

(3) Chemical reaction between atoms is conceived as consisting 
in the joint los.s of an equal amount of energy by the reacting 
atoms, whereby a stable molecule is produced. The atoms in 
combination retain their individuality as absorbers or radiators 
of energy. The least possible amount of energy that the molecule 
can lose is a multiple of the least common integral multiple of the 
frequency quanta of its component atoms. The theory is con- 
firmed by the phenomena observed in tlie photochemical com- 
bination of hydrogen and chlorine, and the pos.«ibiUtv of the 
existence of two samples of a gas. for example, ammonia in apparent 
thermal equilibrium but m different molecular phases. 

contends that none of the actions to wliich the 
radiation hypothesis Iim been applied involves only a single molecule 
Ihe application of the hypothesis to ea.ses of radioactive dis- 
integration and bombardment by ocparticlcs, where single molecules 
are involved, is unnecessary. The foundation of the radiation 
hypothesis is consequently doubtful. J. S G T 

Catalysis wth Specif Reference to Newer Theories of 
Heterogeneous Reactions. (1) 
(2) The Mechanism of 
the Catalytic Action of Platmum in the Reactions 2C0+0,= 

Lang.muie (Trans 

Faraday Soc 1922, 17, 007-620, 621-654).-(l) The authm 
rrndi of‘b™^^ ° adsorption at solid surfaces Ud the Todus 
arsolhfsurf ^ reactions occurring thereat. Films adsorbed 
at solid surfaces are exceedingly stable, are unimolcoular in thick- 
ness, and are oriented with regard to the adsorbing surface. AdLrp- 

cvai, oration result of » time lag between condensation and 

evaporation occurring at the surface. 3’he orientation of the 

determining 

ne activity of tlie surface towards reacting gases. Differences in 
he geometrical arrangement of the atoms in the surface are resnon 

"crion ?hai ' 

comnLo “ Keactions between separate phases of constant 
omposition occur only at the boundaries of phases 

inve-ti account is given of a theoretical and experimentol 

(a) oarOmo^ f conditions determining the combhiation 
occurrinrat » and (6) hydrogen and oxygen 

VOL fxxii ^ platmum surface. In the else of the f^ler 
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reaction, for the range of temperatui^ 500 — 700® K.., the platinum 
surface is nearly completely covered by a unimolecular carbon 
monoxide tilin and reaction occurs only when carbon monoxide 
molecules strike oxygen atoms which have become adsorbed in 
the spaces left vacant by the evaporation of carbon monoxide 
molecules. For the range of temperatures 750 — 1050° K., the 
surface is nearly covered with oxygen when there is an excess of 
oxygen, and tlie reaction velocity i.s limited by the rate at which 
carbon monoxide molecules strike the surface. With an excess 
of carbon monoxide, the surface is largely bare, and the reaction 
velocity i.s limitc^l by the rate at which oxygen molecules strike 
the surface. In the case of the reaction between hydrogen and 
oxygen, at low temperatures (300 — 600° K\ the reaction velocity 
depends on the previous treatment of the platinum . With relatively 
inactive platinum, the results resemble those obtained with carbon 
monoxide and oxygen, the reaction velocity being roughly pro- 
portional to the pn^ssurc of oxygen and inversely to that of the 
liydrogen. At temperatures between 700° K. and 1900° K., the 
results correspond closely with those obtained with carbon mon- 
oxide and oxygen. At these temperatures, the reaction is not 
sensitive to the previous treatment of the platinum. Adsorbed 
oxygen atoms are very reactive towards hydrogen, whilst under 
certain conditions adsorbed hydi'ogen atoms arc relatively inactive 
towards oxygen molecules. J. »S. G. T. 

Induced Reactions and Negative Catalysis. N. R. Dhar 
and N. N. Mittra {Trans. Faraday Hoc., 1922, 17, 676 — 080).— 
The phenomenon of iridu<;ed reaxfion studied by Dhar (T., 1017, 
111, 690) is shown to be of general occurrence. Negative catalysis, 
due probably to the formation of intermediate compounds, occurs 
in oxidation reactions when the catalyst is readily oxidisable. Jt 
is concluded that one chemical change will promote or induce 
another chemical change of the sairm type. J. S. (b T. 

Adsorption and its Bearing on Catalysis. Marcel Cli- 
CHARn [Bull. Hoc. chim., 1922, [iv], 33, 647 — 653).— A study of the 
effect of variation of surface on catalytic activity. In the ca.so 
of silica, a diagram is given sJiowing the different amounts of 
water vapour adsorbed at various temperatures and constant 
pressure by the catalyst after preliminary heating to different 
temperatures ; increase in (he teni[>erature of preliminary heating 
decreases activity in adsorption. Similar results are obtained 
in the case of finely divided nickel and also for various solids 
in respect of iodine vapour. The author concludes that the 
conditions which tend to decrease the amount of vapour iulsorbcd 
by a powdered solid are the elevation of equilibrium temperature 
and the lowering of equilibrium pressure, both being reversible; 
further, the temperature and duration of heating to which the 
solid has been subjected beforehand produce an effect which is 
irreversible. Reasons are given for the inference that the pre- 
liminary heating results in diminution of the surface available 
for adsorption. H* J- ^ 
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Catalysis by Platinum Black. G. Vavon ami A. Husson 
{Compt. rend., 1922, 175, 277 279). — A platinum black eatalv.st 
which has become poisoned and inactive in the hydrogenation of a 
particular substance is not necessarily inactive towards another 
substance, and experiments were undertaken to determine the 
point at which absorption of hyrlrogen ceased with various un- 
saturated substances when the catalyst was progre.ssively poi.soned 
by the gradual addition of small quantities of carbon disulphide 
This limiting point was found to vary with the nature of the 
sub.stance, with the nature of the solvent, with the quality of the 
platinum, and with the amount of catalyst used, but is independent 
of the concentration of the solution. In one instance, using 
0 0 grams of substance, .50 c.c. of alcohol, and 0-2 gram of platinum 
the amount of carbon disulphide required to inhibit hydrogenation 
was M mg. for eyefohexene, 0-8 mg. for nitrobenzene, 0-.5 mg. for 
cinuamio acid, and 0-1 mg. for acetophenone, so that a catalyst which 
was inactive towards acetophenone would still hydrogenate nitro- 
benzene or eyefohexene. The author advances a physical explana- 
tion of the phenomenon, based on the ad.sorption of hvdroaen bv 
the metal. G, I, Jl, 

Role of Protective Colloids in Catalysis. II. Thomas 
Ikedalb (T., 1922, 121, 1536—1542). ^ho-MA.s 

Catalytic Addition of Hydrogen. Influence of Oxygen on 
the Catalyst. W. Non.vA.NN {Ber., 1922, 55, [B], 2193 -2197).— 
Working under conditions which are coiusidercd ' to exclude the 
presence of oxygen and with hydrogen which is free from any 
trace of the latter, the author ha-s been able to effect the hardening 
of cotton-seed oil in the presence of nicked (prepared by the reduc- 
tion of the chloride or cyanhh'), nickel powder, or palladi.sed 
kio.solguhr. ■ It appears therefore that Willstiitter's assumption of 
the necessity for the presence of oxygen is invalid. H. W. 

Ion Activities in Homogeneous Catalysis. Formation of 
p-Chloroacetanilide from iV-Chloroacetanilide. Herbert 
pS.^Harneo and Harry Seltz (./. Amer. Chem. Soc., 1922, 44 
U75 1484).— Froni theoretical coii.siderations, it is deduced that 
in reactions in liquid systems catalysed by specific ions, it is the, 
uctiYities of such ions which determine the velocity of the reaction 

“‘ly iemperidure when the catalysis depends on successive states 
lit cquilibna. The velocity constants of tlie conversion of A'-cliloro- 
acetamhde into p-chloroacetanilidc catalysed by hydrochloric acid 
iiave been determined at n-es”, 25°, and 35“ for concentrations of 
acid from 0-lA to 1-OA. Thi.s reaction according to Orton and 
ones [Brit. Assoc. Bep., 1910, 85) takes place thus : 

(1) CHyCO-NCl'CsHs+If-l-CI' — CIVCO-NH'aH.-fCL- 

(2) CHa-CO’NH-CsHs+Clj, — > CHyCO-NH-CgH^Cl+H'-f Cl' ; 

measurably slow, whilst reaction (2) is very rapid 
SI tiiat the system approximates to a continuous series of sucees- 
f bTt fulfils the conditions stated above. It is shown 

ne velocity constants at each temperature are proportional 

23—2 
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to the product of the activities of the hydrogen and chlorine ions 
of the catalysing acid. The present work is the first case where 
homogeneous catalysis has been calculated with exactitude over a 
wide range of concentration and in concentrated solutions, without 
uncertainties arising in liquid junction potentials. The tea. 
perature coefficient has been considered and the critical increment 
roughly calculated and showm to vary considerably with rise o{ 
temperature. The relationship which holds exactly 

for solutions of hydrochloric acid alone, fails when acid-.salt 
mixtures are used as catal 3 ^sts. J. p, g 

A Possible Reconciliation of the Atomic Models of Bohr 
and of Lewis and Langmuir. W. Hughes [Nature, 1922, Ho 
37 — 38). — If it is assumed that the electron shells arc fixed and 
the nucleus rotates on an axis, a model is obtained which, when 
viewed with respect to the electron shells, is precisely the same 
a.s the Lewis-Langmuir model, with its very satisfactory repre. 
sentation of the mechanism of chemical combination; when viewed 
with respect to the whole atom, it possesses all the merits of Bohr'e 
model, yielding an accurate explanation of the reaction of atoms 
and molecules with radiation. Further, the existence of isotopy 
can be predicted with its aid, for if the nucleus of a given atom 
possesses more than one stable axis of rotation with respect to 
itself, or to its surrounding shells of electrons, or to both, and 
these axes are associated with different amounts of energy, it is 
possible for the mass of the atom to be different for the different 
positions of the nuclear axis, since by the theory of relativity 
energy posse.sses mass. A. A. E." 

Atomic Structure. I^Iaurice L. Huggins [Science, 1922, 
55, 459 — 160). — As an extension of Lewis’s (A., 1910, ii, 310) 
theory of atomic structure, it is assumed that, although the number 
of electrons in cacli shell of the lighter atoms is the same as in tha 
original theory, the fifth, si.xth, seventh, and eighth electrons in 
the second and third shells pair with the first four, the distance 
between the electrons in each of thc.se pairs, and also in cac-h pair 
formed bj’ bonding between atoms, being much loss than the distance 
between pairs. The shells are therefore telrahedra of pairs instead 
of cubes of single electrons. The electrons in each shell after the 
second tend to be placed opposite to the centres of the faces of the 
imaginary polyhedron formed by the electron groups in the under- 
lying shell. When the nuclear charge becomes sufiiciently great, 
the same forces which cause, pairing of electrons in nitrogen result 
in the formation of triplets in the inner shells of the heavier atoms. 
As one after another of ilie ouI(t electrons is drawn into an innir 
shell to form triplets, the remaining pairs are pusliod further from 
the nucleus, with possible rearrangement of the kernel structure 
The theory is applied in a number of instances. A. A. E. 

The Quantum Mechanism in the Atom. E. T. Whittaker 
[Proc. Boy, Soc. Edin., 1922, 42, 129 — 142). — Ewing’s model of 
ferromagnetic induction [Proc. Roy. Soc. Edit)., 1922, 42, 30) is 
employed to investigate the mechanism within the atom which 
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compels all exchanges between kinetic energy and radiant energy 
to conform with the equation U =hv. In this model, a system of 
magnets is rigidly connected like the spokes of a wheel, having 
poles of the same name at the circumference and poles of a contrary 
sign at the centre of the circle. When an electron approaches 
.such a model in the direction of the axis of the wheel, a rotation 
of the poles occurs which constitutes a magnetic current. The 
kinetic energy of the electron is expended in setting the magnetic 
structure of the atom in motion. When the velocity of the electron 
excccd.s a critical value 2e31 j^Am, the magnetic structure is 
penetrated; ill and A are quantities dependent on the atomic 
structure rvith which the electron collides. When its energy is 
less than this quantity, it is repelled without permanent loss of 
energy, the encounter being perfectly elastic. On penetrating the 
atom, the electron gives up 2eKV^/A of its energy and leaves the 
system with the remainder. This ah.sorbcd energy, which appears 
in the atom as a magnetic current, does not depend on the mass 
of th(i electron, but on. its charge and on quantities dependent only 
on the atomic structure. This rotational energy is transformed 
into a radiant form bj' means of Hertzian oscillators. This view 
of the mechanism leads to (he Planck equation hv=U. The 
enii.ssion of an electron already in the atom is a converse process 
and thus the equations may be applied to explain photo-electric 
phenomena. The connexion with the Bohr theory of series spectra 
i.s developed. W. E. G. 

The Quantum Mechanism in the Atom. (Sib) J. Alfred 
Kwixo (Proc. Roy. Soc. Edin., 1922, 42, 143— 146).— A discussion 
of Ihe mechanism suggested by Whittaker (see preceding abstract) 
for the conversion of the rotational energy of the wheel atom into 
radiation. There arc tuo magnet io systems in his model of the 
atom : a central one forming the wheel, and another around it, 
which may be called the ring. An electron passing through the 
system produces relative angular di.splacement of the two parts 
of the atom, and magnetic forces arc set up which tend to restore 
the whole to the original configuration. Thus oscillations are set 
up which expend tlieir energy in tire emitted radiation. 

W. E. G. 

The Quantum Mechanism in the Atom. R. A Houstoun 
(I’rac. Hoy. Soc. Edin., 1922, 42, 221— 222).— The Whittaker model 
is checked numerically. A calculation of the radius of the magnetic 
orbit gives values in satisfactory agreement with the dimensions 
of the hydrogen molecule. It is shown that the Planck constant 
comes out as the product of the unit electric charge and a unit 
magnetic quantity. It thus has the correct dimensions. 

W. E. G. 

The Importance of Whittaker's Atomic Model and of other 

Peddie {Proc. Roy. Soc. Edin., 1922, 42, 

A general di.scussion of the Whittaker model pointing 
ou the inadequacy of the simply constituted atom of the electronic 

W. E. G. 
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Sizes of Atoms in Diamond Type Crystals. Robert 
Pease (J. Amer. Chem. /Soc., 1922, 44, 1497 — 1498). — On the basis 
of the results published in a recent paper (this vol., ii, 428), the 
author has recalculated the atomic radii of several elements of the 
rare gas type crystallising in the diamond type lattice. 
following values are recorded ; diamond 0-77 A.U., silicon (S, Cl) 
1-17 A.U., germanium (Cu, Zn, Br) 1-22 A.U., grey tin {Ag, I) 

1- 40 A.U. The following interatomic distances are calculated- 
silicon carbide, 1*94 (1*90, 1*95); zinc sulphide, 2*39 (2-35, 2’35)- 
cuprous chloride, 2*39 (2*38, 2*43) ; cuprous iodide, 2*62 {2*63* 

2- 78) ; silver iodide, 2-80 (2-83, 3-18) ; and cuprous bromide, 2-44 

(2*52, 2*57). The values are given in Angstrom units, and for 
comparison purposes the experimental value and the value from 
Bragg’s atomic radii are included in brackets, the former value 
being placed first, J. F. g. 

The Properties of Elements and Salts as Related to the 
Dimensions of Atoms and Ions. George L. Clark (Science, 
1922, 55, 401 — 405). — It is shown that a considerable number of 
the properties of elements and salts are linearly related to the 
dimensions of the component atoms and ions. The relations are 
more general than those found by Biltz (A., 1921, ii, 487); thug 
it is found that if the atomic volumes of the five alkali elements 
are plotted on one axis (as the A-axis) of a three-dimensional 
rectangular co-ordinate system, the atomic volumes of the four 
lialogen-s on the Z-axis, and the molecular volumes of the alkali 
lialoids on the T-axis, all the points (except some for cresluiu, 
the anomaly of which is attributed to difference in crystal -lattice 
form) lie approximately on a plane which passes 

nearly through the origin. When other properties are plotted on 
the /-axis, in a very large number of cases the surface, whilst 
not a plane, is of a simple form (*‘ doubly ruled surface ”). The 
surfaces may commonly be expressed by the equation 2 — 

By using this method, a number of possible new 
linear relationships may be predicted. Values already ascribed to 
the atomic and ionic radii of the halogens and alkali elements are 
considered, Henglein’s procedure being regarded as questionable. 

A. A. E. 

Atomic Radii. I. Maurice L. Huggins (/-^Aysical liev., 
1922, 19, 346 — ^353). — -Bragg'.s (A., 1020, ii, 537) “ atomic sphems ’’ 
and “ atoiuie radii ” may, when considered from the point of view 
of Lewishs Ibeopy of a.toniic and molecular structure (A., 1916, ii, 
310), be given a definite phy.sical meaning. The “ atomic sphere ’ 
of an atom is it ; valency shell, and its “ atomic radius is the 
distance from the atomic centre to a group of electrons (usually 
an electron-pair) in the valency shell. It is shown that Bragg's 
assumption, that th(^ distance between two adjacent atomic centres 
is equal to the sum of their radii, is often not valid, since in many 
cases the group of electrons constituting tlie bond does not lie on 
the line joining the atomic centres ; that is to say, the two “ atomic 
.spheres ” overlap. Eight causes of variation of the atomic radius 
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of an element are considered, namely : (1) some of the valency 
pairs may not act as bonds, (2) a valency electron-pair may be 
forced away from its normal position in the valency shell, (3) widely 
varying pulls are exerted on electron-pairs by atoms of different 
elements, (4) an atom of the same element in different structures 
may pull an electron-pair away a different distance from the 
nucleus of the atom to which it is linked, (5) if an atom has a 
different number of electron-pairs in its valency shell in two crystals, 
their distances from the nucleus would not be expected to be the 
same (6) valency electron-pairs are pulled out from the nucleus 
to a different extent, according to whether they arc on the centre- 
lines or not, (7) many atoms arc capable of more than one arrange- 
ment of electrons in that part of the atom inside the valency shell, 
(81 the number of electrons constituting a bond may be more than 
two. A. A. E. 

Structure of the Ions of the Rare Earths. H. G. Grimm 
(y?. physikal, Chem.y 1922, 101 , 403 — 409). — A theoretical paper 
in which, on the basis of Bohr’s arrangement of the electrons in 
xenon and niton, an attempt is made to draw conclusions on the 
structure of the ions of the rare earths, qiiincpievalent tantalum, 
sexavalent tungsten, and octavalent osmium ions which shall be in 
keeping with the chemical properties of these elements. It is 
shown that the outside sheath of the ions of the rare earths contains 
in all probability the same number of electrons, namely, eight or 
nine. The molecular volume and basicity series of the rare earths 
liaa boon used to draw conclusions on the series of ionic radii (cf. 
A.. 1921, ii, 127). J. F. S’. 

Periodic System of the Atomic Ions. H. G. Grimm (Z. 
physikal. Ckem., 1922, 44 , 410 — 413). — The author has constructed 
a table on the basis of the structure of the ions of the elements. 
This divides the elements into six groxips, namely, those with no 
electrons in the outer sheath, tho.so with tw^o electrons in the outer 
sheath, those with eight and eighteen electrons, respectively, in 
the outside sheath. The last three groups are composed of elements 
which are built up of completed sheaths, that is, sheaths occupied 
by the same nnml>er of electrons as in sheaths of the inactive 
gases. The fifth group contains elements with an incomplete 
outside sheath, and the sixth group contains elcTueiits with an 
incomplete inner .sheath but a constant outside sheath. The 
elements of the sixth group arc those of the rare earths. In the 
table the anions lie to the left of the inactive gases and the kations 
to the right. In this arrangement several cicinent.s, such as Cl“, 

C1+++ , Se , and + occur in two positions. J. F. S. 

Structure of some Gaseous Molecules of which Hydrogen 
is a Constituent. A. O. Rankine {Trat}s. Fararloy 1922, 
17, 719 — 727). — From viscosity mcasui*em(*nts the following 
values have been dtxluced for the respective magnitudes (expressed 
in cm.^xlO"^®) of the molecular “mean collision areas of certain 
gaseous compounds containing hydrogen: HCI, 0076; HBr, 
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0-763; HI, 0-926; H^. 0-773; NHj,. 0-640; PH,, 0-911; AsH 
0-985; CH,, 0-772. The corresponding -ralues for the inert gasps 
have been recalculated and found to be as follows : Ne 0-4J-- 
A, 0-648 ; Kr, 0-757 ; X, 0-915. Adopting the Lewis-Langmuir 
View or the mechanism of combination between hydrogen atom'! 
and other elements, and assuming, on the basis of W. L Brage’i, 
A-ray measurements (A., 1920, ii, 537), that the atoms towards 
the end of each perioii of the periodic table are equal in size it 
is shown to be probable that as the number of hydrogen atoms 
in the molecule increases, their nuclei become more remote from 
the nucleus of the central atom. This retreat of the hydrogen 
nuclei is due to their mutual repulsion, and eventually leads to 
the failure of the formation of molecules, otherwise possible sucli 
as BH5 and AlHg. The relative dimensions of CH4 and Kr’agrce 
to within the limit of probable experimental error. It is to be 
anticipated, therefore, that NH^ and Rb, which are correspondinglv 
related to CH4 and Kr, respectively, would occupy nearly equal 
spaces. This is confirmed from crystallographic data. 

J. S. G. T. 


Arabic Chemistry. K. J. Hoi.myard {Naiure, 1922, 109 
'^^8— 779).— An historical note ascribing to Maslirna al-Majrlti 
the authorship of the section on chemistry in the “ Letters ” of 
the Brethren of Purity (10th century a.d.). A. A. E. 


[Ijecture Experiment. ] Time Reaction, Martin Meyek 
{J Amer, Ckem. Soc., 1922, <44, 1498— 1500).— A time reaction 
of the same type as that recently described by Forbes, EstiJl and 
WaLker (this vol., ii, 271) which is suitable for a lecture experi- 
ment is described. For example, 40 c.t;. of 3/.sodium thiosulphate 
20 c.c. of l-67J/-potas.siuni hydroxide containing O’OTJ/ of potassium 
sodium tartrate and 44-46 grams of antimony trioxide per litre, are 
mixed and 10 — -15 c.c. of 4A’-hydrochloric acid added. After an 
period of thirty to sixty seconds, a ^yhite turbidity appears 
which changes to the charactt*ri.stic orange colour of antimony 
trisulphide. Variations of the quantities give difTerent induction 
periods. j ^ g 


Inorganic Chemistry. 


New Revision of the Density of Oxygen Gas. E. Moles 
and M. Crespi {A^ial Fis. Quim., 1922, 20, 190—192; cf. Moles 
and Gonzalez, this vol., ii, 497). — Oxygen prepared from potassium 
permanganate contain.s traces of carbon dioxide and ozone and 
purification by phosphoric oxide is insufficient. Determinations 
on oxygen from potassium permanganate from which carbon dioxide 
and ozone had been removed by soda-lime and mercury, respectively, 
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gare the ralue (calculated for lat. 45°) 1-42895 for the density of 
the gas. This is in good agreement with the value previously 
given (loc. cit.). Q, w 

Ozone. E. H. Riesenfbld and G. M. Schwab {Ber., 1922, 
55, [R]j 2088 2099). ^The main difficulty in the preparation of 
pure ozone and the determination of its physical constants consists 
in its explosiveness. The recent advances in micro-analytical 
methods have enabled the authors to perform the necessary experi- 
ments with such small quantities of material that explosions are 
avoided or are not dangerous. 

Dry oxygen is ozonised in the usual manner and the product 
condensed in small glass bulbs with long capillaries immersed in 
liquid air (the apparatus is figured and fully described in the 
original communication). Since the condensate is always richer 
in ozone than the supernatant gas, the latter is pumped away 
after each condensation and the vessel again filled with ozonised 
o.vygen. When in this manner a dark blue condensate (solution 
of o.xygen in ozone) has been obtained, the subsequent condensates 
consist of pale blue solutions of ozone in oxygen ; when the exhaus- 
tion is renewed, the oxygen evaporates and the ozone passes into 
the first phase. The dark blue product still contains about 30% 
of oxygen, but its removal can be fairly readily effected by fraction- 
ation, since the boiling points of oxygen and ozone differ by about 
70°. At the temperature of liquid air, the vapour pressure of 
lirpiid ozone is practically negligible so that the glass bulbs can 
be evacuated completely and the capillaries sealed off without 
d.inger. Analysis of the product is effected by breaking one of 
the bulbs containing a known weight of substance under potassium 
iodide solution containing boric acid, measurement of the volume 
of inactive oxygen, and estimation of that of active oxygen by 
titration with sodium thiastilirhatc. Within the limits of experi- 
mental error, the volume relationship of active to inactive oxygen 
is I : 2 and the purity of the ozone is controlled further by a micro- 
estima,tion of the molecular weight by Dumas's method. The 
following physical constants have been determined (tlie methods 
and^ requisite apparatus are fully described and figured in the 
i P- — 250°, b. p. — 112-3°, critical temperature — 5°, 
d ’■ 1-784. Liquid ozone is not completely miscible rvith liquid 
oxygen at all temperatures, the critical temirerature of solubility 
Ijnng at -158°. ■’ 

Very discordant results have been obtained during investig- 
ations of^the thermal production of ozone from oxygen. According 
to the Nemst theorem, a minimal temperature of 4000° Abs. is 
necessary for the production of appreciable quantities of ozone, 
wnereas iischer has observed considerable formation of the gas 
at glowing Nernst filaments at a much lower temperature. The 
emperature attaineri in the explosion of pure ozone is calculated 
0 be about 4000° Abs., and under these conditions a distinct 
ouour of ozone is observed. On the. other hand, no trace of ozone 
ou e perceived in explosions of mixtures of ozone and oxygen 
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with which a temperature of more than 2000° Abs. was obtained 
A purely thermal production of ozone is not involved, therefore 
in Fischer's experiments. ’ 

The explosive decomposition of ozr)ne is very sensitive ti) 
cataljdic influences, but if these are excluded the gas is found to 
be unexpectedly stable. According to Warburg’s calculation, the 
half life period of pure ozone at 16° is one hundred and sixty, 
seven hours, whereas the authors find that under certain con- 
ditions a period of several weeks elapses before decomposition has 
proceeded to this extent. 

Violent changes of pressure cause the explosion of ozone in all 
states of aggregation. An explosion when the solid or liquid 
material is lightly touched or on sudden solidification of the liquid 
has not been observed. 

The authors consider that their work brings conclusive evidence 
against the existence of oxozone. H. W. 

The Oxidising and Reducing Properties of Sulphur 
Dioxide. I. Mercury Chlorides. Lachlan Macquarie 
Stewart and William Wabdlaw (T., 1922, 121, 1481 — 1489). 

The Physical Properties of Sulphur Trioxide. A, 

Berthoud {Ilelv. Chim. Acta, 1922, 5, 513 — 532). — Doubt is 
th^o^vn by the author on the existence of sulphur trioxide in 
the so-called a- and 3-forms. The fact that the two kinds ca;i 
exist togeth<T indefinitely, with other observations of a similar 
character', indicates that the .silky crystals, the so-called 3-form, 
are a product of hydration. The compound, if compound it be, 
must be, iiowever, of a unique type, containing something like a 
thousand or m(u*e mols. (»f suli)luir trioxide to one of water, A 
number of physical properties of sulphur trioxide were determined 
with the greatest care. It has m. p. 16*85°di0‘02, agreeing closely 
with Liclity’s result, 16*79° (A., 1912, ii, 1164) and b. p. 44*52°/76b 
mm. The vapour pressure curve, a.s deduced from determinations 
at 15 points between 24° and 47*8°, is represented by log;^= 
— 2314/T+10-17. The critical pressure and temperature were 
determined, using a inoditicatiou of Pellaton’s method (cf. A., 
1916, ii, 245), and the critical tcmpcratuix'! by direct observation 
of the disappearance and reapjx^arance of the meniscus. The 
results are, 7>c=83*8 atm., The density was determined 

at temperatures from 17° to 55° by a pycnometer method, and from 
98° to 214° by a modification of Young’s method (T., 1891, 59, 37), 
which gives the den.sity of both liquid and vapour. The critical 
density, dr, is 0-633. The surface tension was determined by the 
method of Ramsay and Shields, the results being, at 19°, 44'9' 
and 78*0°, respectively, 7'=34*17, 29*47, and 22*63. The molecular 
heat of vaporisation, calculated from the vapour tension curve, 
is 10,300 cal. The quotient LjT, Trouton’s ratio, is surprisingly 
high, 32*5, the normal for liquids of similar b. p. being 21*0; the 
high value indicates association in the liquid form. The value 
of Eotvds’s surface tension coefficient also indicates association 
of the liquid at lower temperatures, but at 78° the value is nearly 
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normal. The values of van der Waals’s constants are : 0 01629 • 

6=;0'002684. K H R * 

Preparatioa of Selenium Dioxide. Jur.ins Meyee iBer 

1922, 55, [i?J, 2082 2084), — Selenium in quantities of 60 75 

grams i.s heated to its melting point in a porcelain boat placed 
in a wide hard glass tube ; a very rapid current of oxygen which 
has been passed through fuming nitric acid is pas.scd over it caasing 
the molten selenium to burn with a brilliant blue flame and to 
give a sublimate of selenium dio.xidc the purity of which increases 
with increa,sing rate of the supply of oxygen. The product, which 
contains small (jiiantities of oxides of nitrogen, is piirified by being 
.sublimed in the same tube in a current of pure oxygen. To 
avoid loss of material, the tube is connected with a doubly tubulated 
vessel of two litres capacity in which the final traces of the dioxide 
are deposited. The combustion of 60—70 grams of selenium can 
be effected in about one and a quarter hours. 

The oxidation of selenium appears to be greatly affected by 
catalytic influence, acidic substances causing acceleration whereas 
alkaline materials (including glass) cause retaidation. H. W. 

Active Hydrogen and Nitrogen. Ger.^ld L, Wendt (Nature 
1922 109, 740).— Newman’s (this vol., ii, 279) failure to obtain 
a test for nitrides when siil[>hur, pho.s|>liorus, and iodine are treated 
with active nitrogen is not evidence of the absence of cliemical 
ipactJou; m the cases of sulphur and phospliurus, the formation 
of siilpfiides and phosphides has been demonstrated by tlie author 
ivlio.se experiments also show that phosphine and liydrogen sulphide 
are formed when jiho-sphorus and sulphur are expo.sed to active 
hydrogen. ^ g 

Nitrogen. V. H. Newman (Nature, 
19..,, 109, 749; cf Wendt, preceding ab.stract).— The absorption 
of active mtrogeii by sulphur, jihosphoriLs, and iodine probably 
results m chemical combination, since tlie absorbed gas is not 
liberated on heating; in tlie ease of active liydrogen, however 
absoqition occurs at temperatures above 0”. This absorption may 
bo due in part to chemical action, Imt other processes, such as 
occlusion, have to be taken into account. A. A E 

Reunion between Cathodic Hydrogen and Nitrogen at 
High Pressures. J. N. Peing and E. O. Ransome (Trans. 

6«9-694).-Whcn hydrogen is liberated 
e ectrolytically at a cathode in contact with nitrogen, particiilarlv 

mgli pressures, the conditions would appear to be favourable 

0 the synthesis of ammonia. A solution of sulphuric acid was 

1 trf "1 I’l-escnce of nitrogen at pressures ranging from 

neree atiuosphercs. At atmospheric pressure, the mean 

0 ni. 0 /' ammonia by direct union of the clement^ was 

pressures from 60 to 104 atmospheres, the yield of 
atmn^'T ('•09%. For pressures ranging from 300 to oOO 
oplicres, no ammonia was synthesised. The results indicate 

23*— 2 
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that no reaction occurs between nitrogen and cathodic hydrogen 
the small yield of ammonia at the lower pressures being due to 
thermal action. J. S. G. T. 

Hydroxylsimine. Carl Kjelrin {Svensk Kem. Tidskr., 1931, 
33, 213 — 228). — In the reaction expressed by the equation 
NH2-0H+2Fe(0H)2+H20=NH3+2Fe(0H)3, the experimental 
results are in practically complete accord when the potassium 
hydroxide in the solutions does not exceed 1'75%. The reactions 
between hydroxylamine and stannous hydroxide and manganese 
hydroxide were also examined ; the former yield.s ammonia in 
moderate agreement with theory, whilst in the latter case the 
amount of ammonia produced is negligible. The change nnclcr- 
gone when hydroxylamine is subjected to heat in presence of 
aqueous potassium hydroxide appears to be expressed by the 
equation ; 3NH3-0H=3H2O+NH3+N2. Compounds of the type 
CHjR-NH-OH ("R^Me, Et, Pr) when hydrolysed in conceu. 
trated hydrochloric acid or potassium hydroxide, evolved up 
to 7o% of the expected yield of ammonia. It is probable that 
i\’-i«opropyIhydroxylaminc and bromine react in accordance with 
the scheme: CHMcj-XH-OH— CHMe^-NBr-OH-^CHMej-NO -> 
CMcjlNOH. i\'-Ethylhydroxylamine hydrochloride forms long, 
colourless, hygroscopic crystals, m. p. 37“’. 

Che-mioal Abstracts, 

Crystal Structure of Phosphonium Iodide. Roscoe G. 
UiCKJXSOS (J. Amcr. Chem. Soc., 1922, 44, 1489 — 1497). — The 
structure of the crystals of tetragonal phosphonium iodide has 
been investigated by means of A'-rays, using chiefly Laue photo- 
graphs. It is .shown that the A-ray data are satisfactorily 
accounted for by a structure obtained by placing in a unit coil 
of the dimensions 6-34 x 6-34 x 4-02 A.U. phosphorus atoms at 
(000) and (J|0) and iodine atoms at (O^u) and {|0Q) where u has 
a value very clo.se to 0-40, and it i.s shown th.at no simjiler structure 
is capable of accounting for the data. The close relationship 
between thi.s structure and the low temperature form of ammonium 
chloride is demonstrated. J. F. S, 

Hyrpophosphorous Acid. IV. Its Reaction with Cupric 
Chloride. Alec Doxcas Mitchell (T., 1922, 121, 1621— 
1638). 

The Volatilisation of Arsenic and Antimony by means of 
Methyl Alcohol. L. Guparc and L. Ramadier (llele. Chim. 
Acta, 1922, 5, .5.52 — .5.56). — By pas.sing a current of air throngh a 
solution of arscnioiis or antiinonion.s oxitle in concentrated hydro- 
chloric acid containing a suitable proportion of methyl alcohol, 
the whole of the ar.senic or antimony can be carried over into an 
absorbing .solution, fii this way, 0-1 gram of arsenious oxsde 
can be volatilised in one hour at 5.3’ in 45 c.c. of methyl alcohol 
In the case of antiraonioiis oxide the vapori-sation can be com- 
pletely prevented by diluting the hydrochloric acid used with an 
equal volume of water. The method may be applicable for 
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separating arsenic and antimony from other metals and from each 
other. E. H. R. 

Revision of the Atomic Weight of Boron. Analysis of 
Boron Trichloride. O. HdNiGSCii.MiD and L. BiKCKiSNSACH 
{Anal. Fis. Qmm., 1922, 20, 167 — 173; cf. A., 1921, ii, 646). — 
I’roin determinations of the ratio BCI 3 : 3Ag and BCI 3 : 3AgCI, 
following the methods used in the authors’ revision of the atomic 
weight of bismuth {loc. cit.), the valne.s of the atomic weight of 
boron obtained for three sample.s of ajKjcially purified boron tri- 
chloride were 10-840, 10-818, and 10-826, respectively. The first 
value is rejected and the value 10-82 is taken. It is pointed out 
that this value is in better accord with the theory of isotopes than 
the Htherto accepted value of 10-90. G. W. R. 

The Action of Diamond on Carbon Monoxide. Foix {Bull. 
Soc. chim., 1922, [iv], 33, 678 — 679). — An attempt to carry out 
the reaction COj+C ~ 2CO in the case of the diamond at tem- 
peratures above 1100 ° resulted in the deposition of amorphous 
carbon on the .surface of diamond without the latter undergoing 
any change. The conclusion i.s drawn that the time of experiment, 
three hours, was insufficient for the attainment of equilibrium. 

H. J. E. 

The Preparation of Carbon Suboxide on a Larger Scale 
and the Properties of Pure Carbon Suboxide. Erwin Ott 
and Karl Schmidt {Ber., 1922, 55, [B], 2126— 2130).— Diaoetyl- 
tartario aiiliydridc is heated to its boiling point in a fiaslc the ncu;k 
of which is connected to a cylinder in which an electrically heated 
platinum wire is su.spcnded. The upjK-r portion of the cylinder 
i.s connected through a series of condensing vessels to a powerful 
pump which, in spite of the evolution of carbon mono.xide, main- 
tains a pressure of about 11 mm. (The apparatus is fully figured 
and described iii the original.) The decomposition of one hundred 
and c<ig!ity-ninc grams of anhydride can be effected in six to eight 
hours, the yield of carbon siiboxido being 41% of that theoretically 
possible. From this point of -view- the proce.ss is superior to the 
improved method of Stock and Stoltzeiiberg (A., 1917, ii, 308), 
which depends on the action of phosphoric oxide on malonic acid] 
and has the further advantage of greater cheapness. In addition] 
the carbon suboxidc obtained in thi.s manner can he preserved 
unchanged (excejjt for a slight darkening of colour which is prob- 
ably due to incompleteness in the exclusion of moisture) for lonn 
periods, whereas that prepared with the help of phosphoric oxide 
rapidly becomes polymerised, probably owing to the presence of 
traces of phosphorous oxide in the latter (cf. Jlanlcy, T., 1922 121 

H.’w. 

The Crystal Structure of Quartz. Maurice L. Huggins 
(Piyncul Bev., 1922, 19, 363— 368).— The suggested structure 'of 
quartz, obtained by means of the r..en-iK theory, is in accord -with 

I agg .s conclusions. Each silicon atom is surrounded by four 
pairs of electron.s at tetrahedron corners, wliicli act as bonds 
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connecting it to four equidistant oxygen atomg. Each oxygen 
atom is also surrounded by fom tetrahedrally oriented electron- 
pairs, two of which serve as bonds connecting the oxygen to silicon 
atoms. The crystal is thus not composed of silica units, but i.s a 
single molecule. A. A. E. 

Solubility of Helium in Water. Hamilton P. Caly, Howard 
M. Elsey, and Emily V. Berger {J. Amer. Chem. Soc., 1922, 44 
1456 — ^1461). — The solubility of helium has been determined at a 
series of temperatures lying between 2° and 30°, using material 
which was spectrascopically pure. The following values of the 
absorption coefficient are recorded : 2°, 0’0093S, 10°, 0-00895, 
25°, 0-008G1, and 30°, 0-00817. Plotting these values shows that 
there is no indication of the solubility passing through a minimum 
as has been repeatedly stated. The values are all smaller than 
those of Estreicher (A., 1900, ii, 205) and Antropoff (A., 1919. ii, 
511), and larger than the single determination of Ramsay (X., 1895 
67, 697). J. F. 8. ’ 

The Preparation of Sodium Hydrogen Carbonate. Eli. 
ToPORE.sctr (Compf. rend., 1922, 175, 268 — 270). — A study similar 
to that originally made at 15° (this vol., ii, 375) of the equilibrium 
of the four salts, sodium chloride, -sodium liydrogen carbonate, 
ammonium chloride, and ammonium hydrogen carbonate with 
their saturated solutions has now been made at 35° and 50°. The 
geometric representation of the results obtained by means of a 
Le Chatelier diagram enables a calculation to be made of the 
theoretical yield, that is to .say, the proportioji of sodium chloride 
transformable into cry.stalline sodium hydrogen carbonate for a 
solution of any given initial composition. G. F. M. 

The Preparation of Ammonium Chloride at Low Tem- 
peratures. Paul Mondatn-Monval {Compt. rend., 1922, 175, 
162 — 164). — The conditioii-s govcj-ning the crystallisation of am- 
monium chloride at 0° from solution.s containing in addition one 
or more of the salts sodium chloride, .sodium carbonate, and 
ammonium carbonate, were studied in a similar manner to those 
previously described for 15°, and a Lc Chatelier diagram is given 
.showing the surfaces of saturation. The zone of crystallisation 
of sodium carbonate shows tw'o distinct areas, one eorre-sponding 
with the crystalli.sation of Na2C03,IOH20, and the other with a 
hydrate of the formula 2\a2003,5H.>(), the existence of which, 
although disputed by Wegseheider (A., 1912, ii, 156), is now con- 
firmed. G. F. M. 

A Preliminary Attempt to Transmute Lithium. Ralph 
W. G. Wyckoff {Science, 1922, 55, 130 — 131). — Inconclusive 
results were obtiincd when lithium or its salts was bombarded 
with a stream of electrons, in the hope of introducing one or two 
electron.s into the nucleus, and detecting spectroscopically the 
formation of helium or hydrogen. A. A. E. 
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Electrol 3 rtic Preparation of Calcium Amalgam. B. S. 

Ueuhauskn {J. Am&r. Ghem. Soc.^ 1922, 44, 1445 — 1447). — The 
author discusses the methods which have been adopted previously 
for the preparation of calcium amalgam (Smith and Bennett, 
A 1909j ii, 663 ; 1910, ii, 500), and devises a more efficient method 
Q^’preparing this material. The method consists in just covering 
the bottom of a crystallising dish, 25 cm. diam., with a layer of 
mercury which serves as cathode, and then filling the dish with a 
l-75.A^-solution of calcium chloride. An anode of platinum foil 
{2x4 cm.) is placed in the solution parallel to the mercury surface 
at a distance of 4 cm., and a current of 3*5 amperes at 4-6 volts 
passed for thirty minuU^s. This arrangement prevents heating 
and foaming. After about thirty minutes, the generation of hydro- 
gen acts in, but up to this point the solution remains neutral to 
litmus and there is no formation of a black powder \^ich in other 
methods always forms and catalyses the decomposition of the 
amalgam. The amalgam is washed by allowing it to fall in a fine 
stream into two litres of distilled water. The product prepared 
in this way contains 0*069 — 0*075% of calcium, and is preserved 
in a bottle filled with carbon dioxide. J. F. S. 

The Crystal Structiires of Aragonite (CaCOg) and Related 
Minerals. Maurice L. Huggins [Phyncal Rev., 1022, 19, 
3j 4— 362). — A proposed structure for aragonite is such that, as 
in calcite, each carbon atom is linked by double bonds to three 
oxygen atoms, each oxygen aUuu to two (jaleinrn atoms and one 
carbon atom, and each calcium atom to six oxygen atoms, at the 
corners of an iri-egular octahedron. Tlu^ observed cleavage of 
aragonite is in accord with the principles that {a) cleavage tends 
to occur so as to leave the two new cry.sta} surfaces electrically 
neutral, (6) where some bonds are weaker than others, cleavage 
nill take place in such a way as to rupture the weaker bonds in 
preference to the stronger ones, (c) all bonds being equally strong, 
cleavage will (X5cur between llio plane.s oomieeted by tlie fewest 
bonds per unit area. The structure of aragonite, aiul those of the 
isomorphou.s minerals strontianite, witherite, and cerussitc, con- 
form to the author’s theory that the electron groups in an atomic 
.shell tend to place themselves oppo.site to the faces of tlie imaginarj' 
polyhedron formed bv the electron groups iu the next underlying 
shell. ' A. A. E. 

Dkpersoid Chemistry of Gypsunu. II, H. J^eugebauer 
{Koltoid Z., 1922, 31, 40 — 45). — The viscosity of .susi:icnsions of 
anhydrite, gypsum, burnt gypsum, dehydrated gypsum, anhydr- 
asite, and Icucolith ha.s been measured at various intervals of time 
after preparation, with the object of investigating the mechanism 
of the hydration of calcium sulphate. It is shown that in opposi- 
tion to the statements of van’t Hoff the preparations used in the 
present work could not be completely deliydrated at 115"^ or 
slightly higher. The water of crystallisation was never reduced to 
less than 4%. The common dihydrate lost ihs erj'-.stal water at 102° 
considerably more slowly and less completely than the other forms, 
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probably beeauae of the size of the crystals. The viscoaimetric 
investigation of the commercial “ van’t Hoff gypsum ” gave verj’ 
indefinite curves, whereas van’t Hoff found extremely rapid co®, 
bination with water and rapid hardening for this material. 
formation of soluble anhydrite docs not come into the question 
here. Gypsum prepared by slowly dehydrating precipitated 
calcium sulphate gave a normal combination curve, and tic 
dihydrate gave curves analogous to those obtained with insufficiently 
dehydrated gypsum. A commercial product, anhydrasite, prepared 
by the dehydration of natural anhydrite, exhibits, on dehydration, 
a behaviour analogous to that shown by “ van’t Hoff gypsum." 
Its viscosity curve is more pronounced than that of commercial 
gypsum obtained in the usual way, but less steep than that of 
precipitated gypsum. Towards the addition of alum it behave,? 
in the same yvay as plaster of Paris. A further technical product, 
leucolith, showed no combination with water from its viseositv 
measurements. The behaviour in this case was analogous to that 
of estrich gypsum (flooring cement), the setting in these ease,? 
being due to the presence of free lime. J. F. S, 

The Constitution of Strontium-Lead Alloys. E. Piwo. 
WARSKY (Z. Metallk., 1922, 14, 300 — 301). — Lead and strontium 
form one compound, Pb 3 Sr, melting at 676° and containing 
12'35% Sr, and a eutectic, containing very small amounts of 
strontium, which melts at the same temperature as lead. Stron- 
tium is completely in.soluble in solid lead. [Cf. J. Soc. Chem. Ind., 
1922, Sept.] A. E. P. 

Barium Sulphuric Acid and Barium Selenic Acid. Julius 
Meyeh and Walter Friedrich {Z. physikal. Chan., 1922, lOl, 
498 — 503). — ^The solubility of barium sulphate in 97-86% sulplmrio 
acid has been determined at 25° and found to be 14-91 gram,? in 
100 c.c. of acid. The .saturated solution is shown to contain 
barium sulphuric add, HjfBaf.SOj),], and by electrolytic transport 
this compound can be accumulated in the anodic compartment, 
where it crystallises. Di.s.solving barium selenate in solonic add 
gives rise to a similar compound, hariinn selenic acid, H.,[Ba(He 04 )i], 
which can .similarly be crystallised by c-loctrolytie transport, .1 
concentrated solution of selenic acid .saturalcd with barium selenate 
also deposits crystals of barium selenic acid. J. F. 8. 

Physical Chemistry of the Oxides of Lead. IV. Red 
Lead and Lead Sesquioxide. S.vmuei, Glasstone (T., 1922, 
121, 1456—1469). 

Physical Chemistry of the Oxides of Lead. V. The 
Electromotive Behaviour of Lead Dioxide. Sa.muel Guss- 
TONE (T., 1922, 121, 1409 -1480), 

Behaviour of Sulphides of Heavy Metals in Aqueous 
Solutions. 0. Weigel (SUzumj-iber. Ges. Natunv. Marburg, 
1921, No. 2, 3.5 — 50; from Chem. Zentr., 1922, i, 182 — 18.3; of. 
X., 1907, ii, 237). — The known soluhilitic.s of heavy metal sulphides 
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as experimentally determined are generally greatly in excess of 
the values caloula,ted from their solubility products. The author’s 
determinations of the solubihties of the sulphides of thallium 
silver, and lead .show that in each case the calculated solubility is 
less than that determined experimentally. From the effect of 
lead ions on the solubility of lead sulphide and the potential of a 
lead .sulphide electrode, it is eonchided that di.s.sociation in aqueou.s 
solution takes place in sueee.s.sive stages and that mo.st of the 
dissolved substance i.s in the form of complex ion.s. Removal of 
metallic ions by addition of sulphide ions depends on the formation 
of complex ions. G W R 

The Blue Flame produced by Common Salt on a Coal Fire 

Artour Smituulls {Nal.ure, 1922, 109, 745; cf. Merton iVn'd' 
1922, 109, 683),-A brief historical note on the recognition of he 
blue flame produced by common .salt on a coal fire a.s being due 
to compounds of copjxw derived from pyrites in the coal. 

A A E 

The Rate of Conabiuation of Copper and Phosphorus at 
Various Temperatures C. A. Eowards and A. J Murphy 
[J Inst. Metals, Adv. Copy).— Penetration of copper rods bv 
phosphorus vapour takes place at 640= at atmospheric pre.ssure 
The dissociation -temperature curve for alloys of copper and 
pho.sphorns containing up to 30-8% of the latter indicates the 
existence of the phosphides CuP and Cu-P,. 

Chemical Abstracts. 

Solutions. W. Muri.kk (Z. 
JletallL., ip.., 14, -8h— 9o).— Copper is rapidJv corroded by Ua 
M^ter, sodium chloride, and magnesium chloride. Crith the formatfon 

ri'adily deta<'hc.s it.self from the 
metal and therefore dm-s not form a protective coating Weak 

Imrirthc «>rrode copper very 

tint’s s t - bejioming gradually covered with a white pre^ 
(ipitatc containing hlmsh-grceu flakes of basic sulphate ?rf 
J. Soc. Chem. Ind., 1922, Sept.] ..uipnatp. 

Constants of Mercury. S Wruen n i 

irtgst-Tt^l- 1920,' 3. Xo. 4 ; of'A. igff 
) ojy), Iho critical pressure of mercurv i«i n ’ 

--“TO 

vntten in terms of the cntical temperature and densifv flin 
t^uryes practically coincide. Vaxjour-prcssure curves 

the prepared hv 

diffe:r S exSii'’?;:; origh/e.S n-o 

xctcdnig the po.s.sihle e.xperimeiital error, nhich corre- 
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spends with 0'0004 — 0'0012 in the atomic weight. It is therefore 
concluded, wdth great probability, that the isotopic composition 
of mereuiy of terrestrial origin is the same. A. A. E, 

Catalytic Decomposition of certain Oxides. Guy B. 

Taylor and G. A. Holett {J. Artier. Chem. 8oc., 1922, 44, 1443_J 
1445). — A theoretical paper in which the authors criticise the 
conclusions of Kendall and h'uchs (this vol., ii, 147). It is pointecj 
out that in the system HgO : Hg : Oj it is inadrai.ssible to speak of 
the equilibrium pressure of oxygen at a fixed temperature without 
specifying the partial pressure of mercury. Further, the grouniis 
on which Kendall and Fuchs maintain that their results are in 
agreement with those of Lewis (A., 1906, ii, 284) in connexion with 
the dissociation of silver oxide are considered to require explanation. 
The conclusions with regard to the docompo.sition of barium 
dioxide are also criticised, and it Is pointed out that the explanation 
of the discrepancy between the authors’ results (A., 1913, ii, 932) 
and those of Kendall and Fuchs does not meet the case. 

■T. F. S, 


Catal3rtic Decomposition of certain Oxides. Jame.s Ke.x. 
DALL and Francis J. Fuchs {J. Amer. Chetn. Soc., 1922, 44, 1447— 
1448 ), — An answer to the criticisms of Taylor and Hulett (cf, 
preceding abstract). J. F. S. 

Preparation of Pure Ceria-earth Compounds. R. If, 

Manske {Can. Chem. Mel,, 1922, 6, 83 — 84). — A study of the solu- 
bility cur\e.s shows that if a saturated .solution of the sulphates of 
cerium (about 50%), lanthanum, praseod,ymium, and neodymium 
at 0” is rapidly heated to 41°, the sulphates of lanthanum and 
neodymium crystallise with cei-iuin snliohate, but free from pra-seo- 
dyraium. Separation from cerium is easy. If the saturated solu- 
tion of the sulphates were heated to 65°, lanthanum would crystallise 
free from pra.seodyiuiuin and neodymium so long as cerium was 
present. ' ’ Chemical Abstracts. 


The Solubility of Gases in Aluminium. J. Czooiiealski 
(Z. Meiallk., 1922, 14, 277 — 285). — Molten aluminium absorbs 
very little of the common gases below 900°, but with increasing 
temperature above thi.s the amount absorberl and retained in the 
solid metal at ordinary tcmpcratiire.s ine.rcaae.s approximately in 
the following order : nitrogen, carbon mono.xide, air, oxygen, 
sulphur dioxide, carbon dioxide, ilhiininating gas, and hydrogen. 
In general, the gas is retained in the .solid metal in numerous micro- 
scopic blow-hole.s, but very small amount.s of nitrides, oxides, 
carbides, and sulphides are formed in atmospheres containing 
nitrogen, oxygen, carbon, or -sulphur compounds- The teclinical 
significance of these facts is disciis.sed with reference to the pro- 
duction and working of ahiminiiiiu- [Cf- ./- iS'oc- Chem. Inil, 
1922, Sept.] A. R. P- 


Mordants. II. Alumina. Wilder D. Bancroft {1 
Physical Chem., 1922, 26. 501— -536).— A general discussion on the 
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hydrolysis of aluminium salts and the adsorption of aluminium 
sulphate and alumina by wool, sillr, and cotton. It is shown that 
all aluminium salts are hydrolysed to some extent in aqueous solution , 
and the amount of hydrolysis increa.ses with increasing temperature! 
The actual hydrolysis is greater with salts of weak acid.s, but the 
apparent hydrolysis may be abnormally large in sulphate ’solutions 
awing to the coagulating effect of the sulphate ions on the colloidal 
alumina. Different fibres adsorb alumina to different degrees, 
wool having a much greater adsorbing power than cottonf and 
silk being probably slightly inferior to wool. Owing to this 
difference in specific adsorption, wool decomposes aluminium salt 
solutions which are distinctly acid, whilst cotton is effective only 
ill more basic solutions. The colloidal alumina is taken up 
and held firmly. Coagulated alumina may be adsorbed to 
some extent, but it easily rubs off the material. It is probable 
that in all oases alumina is adsorbed and not a basic salt. The 
phenomena may be complicated by the fact that the alumina itself 
will adsorb some sulphuric acid, for example, and that the wool 
may, and probably does, adsorb .some sulphuric acid also. Since 
alumina is a<isorhe<l less strongly by cotton than by wool, it ts 
also held le.ss strongly by cotton than by wool. If to cotton is 
added some substance, such as tannin, which adsorbs alumina 
strongly, the cotton mordanted with tannin will be able to take 
alumina out of .solutions of aluminium salts which are not decom- 
posed by cotton alone, and alumina i.s held more strongly by 
mordanted cotton than by cotton alone. The, increase in adsorb- 
ing power shown by mercerised (cotton is due to structural cbfferences 
in tile cotton fibre. There is no evidence* of the formution of any 
definite compound between alumina and either wool, silk or 
cotton. j jr g 


Preparation of Metals by Goldscbmidt’s Aluminothermic 
Method. I. T6tar6 Fp.ubay.ashi (./. Chem. Ind. Japan, 1922, 
25, 499— 511 ).— Pure manganese and cliroinium free from carborl 
have been prepared by Goldschmidt's method. For the former, 
an intiiUiite mixture of trimanganic t<*troxide (100 parts), man! 
ganese dioxide or sesquioxidc (1.5- 20 parts), and 90"„ of the 
calculated weight of iiowdcred alumininni was used, the yield being 
t*'® theoretical value. The product contained 95-i 
.0 /o of manganese, the remainder Ix-ing mainly aluminium. For 
the preparation of chromium, an intimate mixture of chromium 
sesquioxidc (100 parts), calcium chromate (10 15 parts), and 90“ , 

01 the calculated weight of powdered aluminium was used, the 

; tl"- product contained 

■'O— Ot chromium and 3—5% of aluminium. K. K. 

1 Ferrous Hydroxide. Susu.mu iliiA- 

ZZ ^3. 397— 4,?S).— Nitrites or 

hvrtrn? ammonia by reduction with ferrous 

siZu m t'l® case of the nitrite, the 

auH oon' grams of ferrous sulphate 

-90 c.c. of saturated alkali hydroxide solution and the evolved 
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ammonia ia passed into sulphuric acid of known concentration a 
in Kjeldahra method. Nitrates are not so easily reduced 
nitrites, a reflux condenser must bo attached to the boiling-flaA 
instead of a bulb, and the boiling continued for three to three and 
a half hours, a current of hydrogen, nitrogen, or air being intro 
duced into the flask to carry over ammonia. Feirous hydi-oxide 
also reduces nitrobenzene to aniline at the ordinary temperature 

The velocity of reaction between potassium nitrite and ferrons 
hydroxide in alkaline solution was measured at 25°, 3.’)°, and 45’ 
When the initial concentration of the nitrite is very small compared 
with that of the alkali hydroxide, the reaction is linear. T],,, 
velocity constant increases with the concentration of the alkali 
hydroxide, and is expressed by the formula; /i:=e'*-^/P(l +0.70 
where d =20-009 and ii=8098-2. The velocity constant is 
increased 2'3o times for each elevation of 10° in temperature 
The jiresence of potassium sulphate in the system has no etfeit 
on the reaction velocity. Attempts to measure the velocity at 
the boiling point, 108°, were unsucces.sful, the reaction occurriiii; 
too quickly. “ 

The velocity of reaction between potassium nitrate and ferrous 
hydroxide in alkaline solution was measured at 108° and 112-2“ 
the velocity constant being approxiiuately 7-577x10'® (calc! 
7-726x10'®; Ckoh : 5-5394 mol. per litre) and 2-331x10'® (calc! 
2-320 X 10'®; 6'eoh : 6-9541 mol. per litre respectively). 

The electric potential.s of the following cells were measured at 25° 
u.sing 1A-, 2A’-, 3A'-, 4.V-, and 5.Y-sodiuni hydroxide solutions; 

I. Pt. platiniscd|NaOH,Ke(OH).^,Pc3O,i,.rH2O|NaOH|l]gO,Xa0H: 
Hg; II. Pt. platinised 11., |NaOH|HgO,NaOHlHg. Hi. Pt.rjlatin- 
ised|Na0H,Fe{0H)2,Fe30;,.t-H20|Na0H]Xa0H|H2, Pt. platinised. 
The potential of t is (>.\prcs.so<l by A', =0-8030— 0-001.5 C'xnon-. tint 
of II by 1/2=— 0-9270-0-00332 log t'xaOH. tliat of III Ijv 
.^3=0-1240 -[-0-00332 log r'y^oir— 0-0015 Cxaom. K. K. 

A New Iron Salt. Orro ROii.m {CoUajimn, 1921, Xo. 614, 
282 — 284). — Whi-n a concentrated solution of ferrous .-’ulphatc is 
oxidised witli cliloriue and tlie excess of water allowed to evaporate, 
a crystalline siihxlancu Iiaving tlie composition I'e8O,,Cl,0HjO is 
obtained. This compound, which is neither a mixture nor a 
double salt, and does not delitjut-sets in damp air, may also be 
prepared (n) by heating 1 mol. (d ferric chloride, 1 mol. of ferric 
sulphate, and 18 mols. of water, and (/>) by Ireating 1 mol. of ferric 
chloritle, 1 mol. of sulphuric acid, and 6 mols. of water, and driving 
off the hydrogen chloride formed. CiiE.tiitrAL Aestk.vcts. 

I. The Structure of ElectrolyticaUy Deposited Nickel. H 
The Influence of Superposed Alternating Current on the 
Deposition and Solution Potential of Nickel. V. Kohlsctiui- 
TER and H. School {Ilelv. Chim. AHa, 1922, 5, 490 — 512, 593— 
609), — I, Continuing the work of Kolilschiittcr and Vuilleumier 
(.\., 1919, ii, 9) and Stager (A., 1920, ii. 728) on the properties of 
eleetrolytically deposited nickel, experiments have tiecn made 
with the object of determining whctlu-r there is any relation between 
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the micro-structure of the deposits and the contraction phenomenon 
which has been found to depend on the deposition potential. 
Comparative experiments were made, using direct current and 
alternatively direct current with a superposed alternating current, 
which considerably diminishes the observed contraction of the 
deposit. The previous conclusion was confirmed that, when 
deposits showing a high contraction are formed, dex^osition takes 
place at first in a thin deposit or skin of hydrogen. The same 
effect can be produced by saturating the electrolyte, with carbon 
dioxide, although to a less extent. When there is free evolution 
of hydrogen at the cathode, the contractioii is slight ; the surface 
of the deposit is bright and metallic, but under the microscope it 
has a scaly ax^pearanco. When the evolution of hydrogen is small, 
the dex)osit shows a greater contraction and it has a brown appear- 
ance. The inner structures of the different deposits arc practically 
identical when examined microscopically. The size of the particles 
is from 1*4 to 2-2 /x, the larger x)articlcs generally appearing when 
an alternating current is used. It is concluded therefore that tho 
contraction is purely a surface phenomenon, due to the aggregation 
of particles, originally deposited in a highly disperse form, into 
particles of larger size. 

Deposits obtained with direct current were brittle, those from 
sulphate solutions less so than those from chloride ; those obtained 
with alternating current were llexil)lc. There seemed, however, to be 
no relation between brittleness and the contraction phenomenon. The 
brittleness is probably due to the j>resence of hydrogen in the metal. 

II. The superposition of the alternating current causes a lowering 
of the cathode potential more or loss parallel \nth the lessening 
of the contraction effect in the deposit. A number of observations, 
however, indicate that tlic relation i.s not so close as might apx>t?ar 
to be the case between the structure and contraction of the dex:)osit 
on the one hand and the deposition potential on the other. Since, 
however, the contraction takes place almost instantaneously, it is 
not possible to observe the structure of tlie metal a^s it is originally 
deposited with a high cathode xiotcutial. There is no doubt that 
hydrogen is the inix>ortant factor influencing botli tlie. jjolarisation 
arid the structure of the dejjosit. K. H. R. 


New Hydrate of Uranyl Nitrate. Frank E. E. Germann 
(■/. Afner. C'heni. Soc., 1922, 44, UOG^UGO).— The density of 
solutions of uranyl nitrate lias been determined at 24® for com- 
positions up to 50% and a density curve ptlottcd which exhibits 
a strong curvature towards the c(uu[K>sition axis. Cooling and 
healing curves have been constructed, and both show tlie exist- 
ence of ail icositetrahydraiv, of uran}^ nitrate, U02(N03)2,24H20. 
Ihis comxDound forms spontaneously at — 35® and exists only below 
—20 . The existence of five distinct fluorescence spectra due to 
uranyl nitrate as stated by Howes {Physical Rei\, 1015, 6, 192) has 
been disproved. These arc due to the hcxaliydrate, the icosi- 
tetrahydrate, and various mixtures of the two dex^ending on the 
concentration and rate of cooling. J. F. S. 
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Complex Uranyl HypophospJiites. Arthur Rosenjhkij^ 
and Gert Trewendt (Ber., 1922, 55, [-B], 1957 — 1960).— The 
analogy between sulphites and hypophosphites is illustrated further 
by the isolation of alkali uranyl hypophosphites which correspond 
in their composition with the alkali uranyl sulphites, R 2 [(^^ 2 ) 2 (S 03 ),] 
and R2[(U0^)4(SO3)5],.rIl20, desenbed by Kohlschiittcr (A., IDOO, 

ii. ^84). 

Uranyl hypophosphile., U02(H2P02)2, microcrystauinc, yclloTv 
prisms, is prepared by agitating solutit)ns of one molecular pro- 
portion of uranyl nitrate and four molecular proportions of sodium 
hypophosphite (a microcry.stalline, pale yellow Irihydraie is also 
described) ; it is almost insoluble in water, but readily soluble 
in an excess of sodium hypophosphite or uranyl nitrate solution. 
It is transformed by a .solution of sodium liypophosphite (4 mole- 
cular proportions) into the salty Na[(lK)2)2{HoP02)5],4-5H20, slender, 
pale yellow needles (a hexahydratc is also described); the corre. 
spending anhydrous potassiuni salt, yellow crusts, and animonium 
salt, pale yellow leaflets, and the dihydrated guanidinium salt, 
aggregates of needles, were analysed. Uranyl hypophosphite 
is converted by six to eight inolccular proj)ortioiis of sodium 
hypophosplute into the sally A^a[(U02)(H2P02)2],3*5H20, large, 
rectangular platens (tho peutahydratc is also described). Attempts 
to prepare corresponding compounds with other alkali hypophos- 
phites yielded salts of tho series K[{U02).,(H2r02)5]. The cujupounds 
from uranyl hypophosphite and t<Mi or iiiort^ molecular proportions 
of alkali hypophosphite could not bo eausotl to crystallise. H. \V. 


The Isotopes of Tin, F. W. Aston (AV,^!/rr, 1922, 109, 
813 ). — An immediate result td tlie a[)plieation of a method for 
increasing tho sensitivity of plu>tographic plates towards positive 
rays has been the definite proof of the complex nature of tin (cf. 
A., 1921, ii, 474). By using tin tetramethyl, eight lines corre- 
sponding approximately with atomic weights 120, 118, 124, 

119, 117, 122, 121 (in decreasing order of intensity) were dehmtely 
proW to be due to tin. The average atomic weight, m proportion 
to the intensities, agrees well with the accepted value. It 
remarkable that the differences between the lines are integral to 
the highest accuracy, but the lines thciuselve.s compared with knoun 
lines give atomic weights always tending to be 2 or 3 parts per 
1000 too light for the above ;\hoIc numbers. It is strongly 
indicated that this divergence cannot bo duo to expernuenta 
error. The pre.scnce of the two faint components of xenon 1-b 
and 130 previously suspected has now hxn confirmed. A. A. L. 


Complex Mixed Antimony lodobromides. A.-Ch. Vowi- 
XAZos {Comp. reM., 1922, 175, 164- 167).-An acid containing 
the complex anion -BblaBr is obtained by the action o 
gaseous hydrogen bromide on antimony tri-iodido in i 

medium sucli as glacial acetic acid. cannot 
solid state by the evaporation of the acetic acid solution, a , 
to dissociation, only a residue of the tri-iodide remains. 
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of this acid are, however, obtained in crystalline form by triturating 
■ind finally warming cquimolecular proportions of antimony tri- 
iodide and a bromide with a suita_ble non-aqueous medium, acetic 
acid, xylene, etc. The compounds form coloured crystals, which 
are rapidly decomposed by water or ethyl alcohol, giving anti- 
inonious oxide, hydriodic acid, and the metallic bromide. Sodium 
antimoniodobromide, SbBrl^Na, prepared in xylene, forms small, 
orange-yellow crystals. Potassium antirnoniodohromida, SbBrIgK, 
is similar in colour, but tlie ammonium and lithium salts are reddish 
3'ellow. Zinc ajitimoniodobromidey ZnSblgBrjj, forms brown, tabular 
crystals, which are fairly stable and only slowly decomposed by 
water. G. F. M. 


Mineralogical Chemistry. 


Haloes and Earth-history. A New Radioactive Element, 

J. JoLY {NainrCi 192'2, 109, 517- 51S and 578 — 570). — A descrip- 
tion of colourles-s, spherical, halo-Iikc forms, of average diameter 
0-0104 tnm., occurring in the Archa?an black mica of Ytterby. It 
is suggested that they may be due to a radioactive element (for 
which the name " hibornium ” is suggested) having an a-ray range 
in air of 1 — 1*5 cm. A. A. E. 

The Crystal Structures of Marcasite (FeSa), Arsenopyrite 
(FeAsS), cuad Loellingite (FeAsg)* Maurice L. HvGGI:^s 
{Physical Rev., 1922, 19, 369 — 373). — Ai-scnopyritc and loellingite 
are aissumed to have the same general arrangement as marcasite, 
in which the sulphur atoms are considered to be in pairs, each 
sulphur atom being linked, by i)airs of electrons, to one sulphur 
and four iron atoms, and each iron atom to six sulphur atoms. 

A. A. E. 

Minerals from near Oudjda, Morocco. J. Barthoux 
[CompL rend., 1922, 175, 312 — 314). — An account is given of 
cry.stallised minerals (galena, vanadinite, pyromorphitc, wulfenite, 
cerussite, dolomito, calcite, and aragonite) frojii a lead mine in 
dolomitic limestone at Gebcl Maliser. L. J. S. 

Babingtonite from Japan. Maxjiro Watanabe {Amer. J. 
Sci.,^ 1922, [v], 4, 151) — 164).— Babingtonito occurs with heden- 
hergite, garnet, chalcopyrite, magnetite, etc., in a metamorphic 
contact in the Yakuki mine, province Iwaki. A crystallographic 
^nd optical description is given of the material. L. J. S. 

Composition of Aerinite. J. Obckl {CompL rend., 1922, 175, 
309--3X1P — Aerinite from Casserras, Hucsca, prov. Aragon, eon- 
sists of a mixture of a blue, transparent, strongly pleochroic mineral 
with pyroxene, quartz, and spinel. The first is easily separated 
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by reason of its ready solubility in acids. Analysis of hydrochloric 
acid solution gave : 


SiO,. TiO,. AljO,. Fo,0,. 
39-26 0-49 19-80 7-13 


PjOj. V. Alkalis. IIjO (at 106'). 
0-07 traco trace 5-43 


FeO. MgO. MnO. CaO. SrO. 

1-36 3-52 0-03 9-08 0-20 

H,0 

H,0 (at 400°). (400° to 1100°). Total 

11-03 2-92 100-31 


corresponding approximately with c i o i 

6Si02,2(Al.Fe)203,(Fe,Mg)0,l-aCa0,7H20+3Aq. 

'J'lie mineral represents a new calcium-bearing type of tlie Ippto. 
chlorites; t-hia is supported hy optical characters and its be- 
haviour when heated. Spectroscopic analysis shows that the 
strontium and vanadium are present only in the hydrochloric acid 
extract of the mineral. The cause of the blue colour is disciisised; 
it is regarded to be dependent on the molecular structure. 


Analytical Chemistry. 


Nephelometry of Coloured Hydrosols. H. Bechhold and 
F. Hebler (KoUoid 1922, 31, 7~12).-In the ncphelometrio 
investigation of white turbidities it lias been repeatedly shonu 
that a strict proport ioiiaUty exists between the concentration oi 
the substance causing the turbidity and the amount of dmracted 
light, provided that no change occurs in the ongmal substance. 
It is now shown that in the case of coloured sols and turhuhtio.s 
very marked deviations from thi-s proporlionaUty occur, toa- 
centrated coloured sols such as colloidal indigotin and silver behave 
in comparison with dilute solutions as though they were less con- 
centrated. This is shown to be due to the absorption of light bj 
the coloured particles forming the turbidity. This action m 
case of white particles is not great, but ,n that of coloured particl 
it is very strong. The disproportionality m the absorption is 
caused particularly by those wave-lengths 
the turbid medium to a larger or smaller extent. 
absorption must therefore be removed by the use of 
inters The most efficient filters are shown to be 
filters, that is thin layers composed of the substance under in 
nation These filters may be emploj-cd either as solut ons or 
dry gelatin films between the source of light and 
In this way it is po.ssible to investigate ncphelomctncally coloiuea 
turbidities and coloured hydrosols m exactly pxactlv 

colourless turbidities, and m the.se circumstanues they . ^ 

the same proportionality betiyeeii concentration an jpg, 
diffracted light as white turbidities. 
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Investigation, by Means of the Hydrogen Electrode of 
the Chemical Reactions involved in Water Purification 

B. E, Greenfield and A. M. Buswell (J. Amer. Chem. Soc' 
1922, 44, 14,35 — 1442). — Titration curves have been prepared' 
using the hydrogen electrode, for the neutralisation of the car- 
bonates of sodium, magnesium, and calcium with a strong acid. 
It is sh(jwn that the shat>e and position of the curve are unaffected 
by the metallic ion, but that the inflection point occurs at a sligiitiv 
liighcr Sorensen value in dilute solutions than in the more con- 
centrated solutions. Precipitation curves of the precipitation of 
magnesium hydroxide have been plotted, and these sho^v that the 
precipitation of magnesium is complete at a Sorensen value in the 
neighbourhood of P „=10-6. Magntvsium hydroxide does not form 
until the value is as high as y'„=9-0. Precipitation curves for the 
precipitation of calcium as carbonate, whilst not as regular as 
those obtained in the case of magnesium, tend to show that the 
reaction is complete, sufficient carbonate lieing present at P„=9-5. 
.iluminium hydroxide is shown to start precipitating in solutions 

as acid as P,i=4, and to be completely precipitated at P|, = 6’5 7-5. 

.4t values much higher than this, resolution commenced to take 
place, and this was complete at a value between 7'„ = 10 and 
P[i=ll. The precipitation reactions were not instantaneous, but 
took several hours to reach completion . This was the more noticeable 
the more dilute the solution. T P t) 


Sodit^ Sulphide as a Substitute for Hydrogen Sulphide 
m Qualitative Analysis. Giorgio Vort.mann {Boll Sci teen 
3,^0 5; Gioni Chim M. Appl., 1921, 3, 505).-A solution in 
nydrociilonc acid is oxidised, treated witJi solid sodium carbonate 
m slight excess, warmed with .sodium hydroxide solution (boiled 
if necessary), and precipitated excess of 
a -0/q solution of sodium su]phid(\ The ]»reoipitate (i) may con- 
tarn .silver, copper, bi.smuth, cadmium, lead, iron, cobalt, nickel 
manmnese, and zinc as sulphides; uranium, ciiromiurn, and rare 
e,arths as hydroxides; barium, strontium, calcium, and magnesium 
as carbonates ; whereas the filtrate (i) may contain the .sulphides 
01 mercury, nickel, arsenic, antiinonv, tin, gold, platinum, molvh- 
and vanadium. ()u treatment of the precipitate 
( ) th dilute hydrochloric acid, iron, manganese, zine, uranium 
rnromium, banura, strontium, calcium, magnesium (phosplmte)i 
bis muh solution (ii), whilst .silver, copper. 

SnI.u' ’ cobalt, and nickel remain undissolved (ii). 

is a to remove hydrogen sulphide, and bromine water 

^dded, followed by .sodium carbonate in exces.s. The filtrate 
Dreein i^t o*'tomiiira, uranium, and nianganc,se, whilst the 
prmpitate (in) contains iron, manganese, zinc, barium, strontium, 
.litliiuui. After redi.s.solutioii of the pre- 
acptato k,” liydrochloric acid, iron is precipitated with sodium 
barium’ with ammonium hydroxide and bromine water, 

zinc in t™ntiura, and calcium with ammonium carbonate, the 
n the hltrate with sodium sulphide, and finally the magnesium 
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and lithium. The filtrate (i) is boiled with ammonium chloride to 
precipitate mercury, nickel, and aluminium, whilst antimony, tin 
arsenic, molybdenum, tungsten, and vanadium remaining in so|y’ 
tion can be separated by known methods. The alkali metals are 
tested for in another portion of the substance. 

Chemical Abstracts 

Titration of Acids and Bases. J. L. Lizius and N. Kvers 
{Analyst^ 192:2, 47, 331 — 341). — The theory of titration and the 
dependence of the hydrogen-ion concentration of the end-product 
on the nature of the salt formed is explained. A list of nc'Rcr 
indicators with their colour changes and the Pjj range over which 
they are applicable is given, and four mixed indicators are sug- 
gested. A table of common titrations with the bydrogen-ion 
concentrations at their end-points, suitable indicators, and the 
colours obtained at their end-points is also given. By titrating 
to a definite .shade of colour instead of to the colour-change of 
the indicator, an inci’ease in tlie accuracy of titrations results, and 
certain titrations are made possible which are impracticable by 
ordinary methods. H. C. R. 

Symmetrical Diphenylguanidine as a Standard in Acidi- 
metry and Alkalimetry. C. A. Carlton {J. Amcr. Ckm. Soe., 
1922, 44, 14C9 — 1474). — The suitability of symmetrical diphenyl' 
guanidine as a standard in acidimetry and alkalimetry has been 
investigated. It is shown that this substance can easily be obtained 
in a sufficiently high state of purity for the present purpose bv 
three rocrystallisations of the crude material from toluene. The 
pure compound is stable in air and .soluble in alcohol. It may- 
be titrated directly in cold solutions with either an alcoholic or 
an aqueous solution of hydrochloric .acid, using either bromo- 
phenyl-blue or methyl-rcd a.s indicator. The results obtained ^ritli 
this substance are comparable witli those obtained with sodium 
carbonate or silver chloride, and diphenylguanidino is more con. 
venient in use. Diphenylguanidine is the only basic substance, 
proposed as a standard, which meets all the requirements of an 
ideal standard. J. F. S. 

Micro-incineration. A. SciroELLER (Ber., 1922, 55, [B], 
2191 — 2192). — The substance under investigation is spit^ad evenly 
over a thin strip of glass (.a -0 mm, wkic) which is placed in a 
horizontal hard glass tube about 10 mm. in diameter and 12 cm. 
long. The tube is heated very gently until all volatile inatter 
is expelled. The residue is allowed to cool and is subsequently 
heated rather more strongly in a current of moist oxygen; in 
most cases, the carbon disappears rapidly without at any time 
glowing. With difficultly combu.stible substances it is advisable 
to interrupt the heating again. Too powerful ignition is to be 
avoided. The minutest trace of ash is readily visible under the 
microscope. The method is particularly .suitable for the inciner- 
ation of sections of plant-ti.s.sne, since the original structure i? 
better prc.seivcd than when they are heated over a free flame. 
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The Estimation of Hydrogen and its Separation from 
Gaseous Paraffins by means of Pailadious Chloride. .J. A. 

Muller and A. Poix (Bull. Soc. chim., 1922, [iv], 33, 71,‘3 717 ) ' 

Hydrogen may be separated from gaseous paraffins and estimated 
by its reducing action on excess of pailadious chloride. The pre- 
cipitated palladium is dried and weighed, and hence the quantity 
of hydrogen is calculated. A correction should bo made for the 
small quantity of the gas occluded in the metal; the authors 
state that 1 mg. of palladium represents 0-24 c.c. of hydrogen 
measured at tP and 760 mm. when the reaction take.s place under 
the prescribed conditions. H. J. E. 

Electrometric Titrations with Mercury Perchlorate. 

I. M. Kolthoef (Z. anal. Che.m., 1922, 61, 332 — 343).— Chlorides', 
bromides, or iodides may be titrated with mercury perchlorate 
solution, the end-point of the titration being determined with 
accuracy by electrometric means even in very dilute solutions, 
but the method cannot be applied to mixtures of these salts. The 
method is also trustworthy in the case of thiocyanates, cyanide.s, 
ferrocyanides, formates, acetates, monoehloroacetates, lactates] 
benzoates, and salicylates, but it cannot be used for trichloro- 
ncetates owing to the rcvidy hydrolysis of the mercury compound, 
or for the salt.s of polybasic aliphatic acids. The mercury per- 
chlorate solution is prepared by saturating pcrchioric acid with 
mercuric oxide. WPS 


Detection of Fluorine. B. Fetkkniieuer (fft.9.?. Verdffenil 
Skmen.i.Konzern, 1922, 1, f3], 177).— The sub.stanee is heated with 
sand and a few c.c. of sulpluirie acid at 90“ in a test-tube. On 
shaking the tube, the presence of fluorine is shown by the acid 
collecting into oily drops, which appear not to wot the surface, 
of the glass. With 2 grains of substance, O'Ol % of fluorine may 
be detected after heating for one minute, insoluble fluorides 
such as alnrninium fluoride inu.st first bo fused with sodium 
carbonate and sand ; the fn.scd nia.ss is then heated as above with 
sulphuric acid. ARP 


Colour of Iodine Solutions at Low Temperature. 

Hkrrm.vns ( flelv . Chim. Arin, 1922, 5, 
t).o b.f)).— Ihe brown colour formed bv iodine in solvents con- 
aining oxygen has been suggested as a qualitative te. 5 t for oxvgen 
11 s VO , 11 , 389), in .absence of other elements or groups of an 
unsaturated character such as tervalont nitrogen. It has been 
oiserved that very dilute solutions of iodine in hydrocarbons 
wr.of" u ’* P^’tTOleum, whiefi are violet at the ordinary tem- 
Lnrl iower temperature's, in the neighbour- 

n />« + • iodine eonoont.ra(ion ia increased beyond 

J tlio colour change 

an iiiini P sliowm that the brown colour is due to 

not ‘an liglit petroleum, and that it does 

ran ” ’'V*'' f'-irefully purified speciuien.s. The phenomenon 
reproduced by nddition of a small quantity of alcohol to 
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the pure light petroleum, or to toluene, chloroform, and otlie, 
solvents. E. H. R. 

Rapid Estimation of Sulphur. Luigi Losana [Oiorn. Chim, 
Ind. Appl, 1922, 4, 297— 299).— The method previously described 
(this vol., ii, 582) give.s accurate results with pyrites, copper pyrites 
and other mineral sulphides, ultramarine, adulterated white lead 
cement, various rocks, sulphates of copper, sodium, etc., naplitba’ 
anthracene, coke, ichthyol, “ saccharin,” ebonite, and caoutchouc 

T, H. P. ' 

Determination of Sulphur in Vulcanised Rubber. J. \v, W. 

Dyer and Amy R. Watsoh (./. Soc. Chem. Ind., 1922, 41, 2olJ 
252). — Methods are described for tlie estimation of free and com- 
bined suliihur in vulcanised rubber. These are as foUows, 
{a) Combined sulphur. Tlie .sample (O o — 3 0 grams) is .added tci 
.30 — 10 0.0. of nitric acid (d M2) in a suitable flask and the reaction 
started by gentle heating; subsequently the mixtine is heated 
to the boiling point and boiling continued until the liquid is clear, 
Pure powdered potassium permanganate is now added, about 
0-2o — 0-5 gram at a time, and the heating continued between 
additions. The addition of jx'rmanganate is continued until 
finally a small black precipitate remains; this requires generally 
about 2 grams of permanganate. The contents of the flask are 
poured into a dish and evaporated to dryness, taken up with 10 c.c, 
of concentrated hydrochloric acid, and again evaporated to dryness. 
The, residue is treated \vi(h water, made up to 100 c.c., and made 
just acid to methyl-orange at the boiling point. The sulphur 
is then precipitated as barium sulpliate. (6) Free sulphur, To 
,50 — 60 c.c. of acetone, O o — 1 gram of material is added and the 
free sulphur extracted. To the e.xtract O'o — -1 gram of powdered 
perinanganate is added, the mi.xture shaken, and kept at the 
ordinary temperature for thirty minutes. If the purple colour 
disappears a little more permanganate is added. The acetone 
is then distilled off on the water-bath and the brown residue heated 
at 100 — 110° for a short time. About 3—5 c.c. of hydrochloric 
acid (d 1T6) is added for each gram of permanganate used, anti 
the .solution heated until colourless. It is then diluted a little and 
filtered, the filtrate is made up to 100 c.c,, and ammonia cautiously 
added until the solution becomes yellow and slightly turbid. It 
i.s then made just acid and precipitated while boiling with 4 — 5 c.c. 
of A^/2-bariuin chloride solution. Both mcthod.s give results which 
are in good agreement with those obtained by the Carius method. 

J. F, S. 

Quantitative Micro-analysis of Mixtures with Special 
Reference to Organic Ultimate Analysis. A. BE-vruEiTi- 
Ficklek (Z. anal. Chem., 1922, 61, 30;5— 331).--The author 
describes the advantages of micro-chemical methods, points out 
the importance of obtaining representative samples in dealing 
with very small quantities of substances, and gives instances o 
the application of the methods and their limits of accuracy. 

W. -t- 
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Volumetric Estimation of Carbon and Hydrogen in 
Organic Compoimds. Josep Lindnek {Ber., 1922 55 fB] 
202;)— 2031).— The substance is burnt in the usual m’anne’r and 
the jiroduots of its combustion are passed over a substance which 
by its hydrolysis gives hydrogen chloride and thence into a known 
volume of standard barium hydroxide solution. The latter is 
titrated with iV/lO-hydrochloric acid in the presence of phenol- 
phthalcin; the carbon dioxide is subsequently removed after 
addition of an excess of hydrochloric acid and the rcsultinu solution 
is again titrated with barium hydroxide. With AVlfbsoIutions 
and burettes of 50 c.c. capacity, the analysis i.s conveniently per- 
formed with 20 mg. of material. ^ 

The mo.st suitable substance for hydrolysi.s i.s chloronaphthyloxy- 
chloropho.sphine. which may contain chloronaphthyltetrachlorophos- 
[ihine ; it is decomposed by water in accordance with tlic equations ■ 
OioH,CI-PCl4+H,0=Ci„H,Cl-POCL+2HCI ; 
0,oH„Cl-POCl2-t-2H20=Cj^jHeCl-PO(OH)2-f2HCl; 
CioH6Cl-PO(OH)2-fCioHeCl-POCl2=.2C,oHoC]-P03+2HCl. 

It is prepared by passing chlorine into molten iiaphthyldiohloro- 
phosphine until three atomic proportions of the gas have been 
absorbed. It is not a weU-defined individual. Hydrogen chloride 
is freely and quantitatively evolved when a current of moist air is 
passed through the molten material. It is, however, convenient 
to depress its melting point to some extent by a preliminarv 
regulated treatment with moist air. The material prepared in 
this manner .somewhat readily evolve.s considerable amounts of 
readily \olatil6 acid products, which must be removed by 
protracted exposure to a current of dry air; the elimination of 
acid i,s thereby ulluiiatcly reduced to a small amount for which 
a correction can be applied, but the presence of the acid has the 
draAvback that the sharpness of the end-point in the ultimate 
titration is dimini.siied. 

Teat analyses show that the method gives accurate rc.siilts 
wliioti, however, arc .somewhat low for hydrogen, the source of 
error most probably lying in tlie uiicei-tainty of the correction for 
the acidic products evolved spontaneou.slv from the phosphorus 
compound. ‘ ^ py 

^sorption of Carbon Monoxide by Acid Cuprous Chloride 
Presence of a Reducing Agent. Alfred 
mopf (Z. angeii-. Chem., 1922, 35, 451 — 152).— The rate of 
aosorptioii of carbon monoxide by acid cuprou.s chloride solution 
Tt,n addition of stannous chloride to the solution. 

the solution i.s improved by the use of a slight 
excess of stannous chloride (cf. Krauskopf and Purdy \ lAl 

j. s. (i. i-r ’ 

Colorimetric and Electrometric Estim- 
Concentrations in Solutions con- 

Cullen and A. B.iied 
( . Biol, them., 1922, 52, 517 — 520). — Contrary to the 
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results obtained by Evans (A., 1921, ii, 271), the colorimetric and 
electrometric methods for the estimation of the liydrogen-io^j 
concentration of solutions coritainiiig carbon dioxide yield identical 
results, provided prcHiautions are taken to prevent the loss of carbon 
dioxide, E. S. 

Estimation of Small Anioiints of Potassium by the Lindo- 
Gladding Method. William Hazen (J. Assoc. Off. 
Clmn., 1922, 5, 456 — 4()0). — In the estimation of potassium by 
the Lindo-Gladding method, the use of 00% alcohol for uushina 
gives bett(u' results Ihaji 80% alcohol, and when working witb 
small amounts of potassium salts and liigh accuracy is desired 
it is advisable to use the stronger alcohol for washing after the 
ammoniujn chloride treatiiient as well. The lower re.sults obtained 
by using tlic \\eaker alcohol dt) not appear to be due to the sodium 
salts which may be i>ix'scnt, as has l>een suggested, as equally 
low results are obtained in the absence of sodium salts. As, how. 
ever, it takes a longer time to wash out the ammonium salts with 
90% alcohol, it is preferable to use 80% alcohol for the second 
washing in ordinary fertiliser work, where the percentage error 
arising from this will not be very .serious, as the samples generally 
contain relatively high amoiiMU t>f potassium. G. E. M. 

Identification of Caesium and Hubidium. Jumn Missemjkn 
{Chem. News, 1922, 124, 362).— The spectroscope affords the bert 
means of distinguishing cjesiiiin from rubidium ; tho former shows 
two briglit blue line.s (4557 and 4592) in the blue portion of the 
spectrum, whilst rubidium has two lines (4200 and 4237) in the 
violet and two other lines (7953 and 7810) in tho red. Tho salts 
of the two metals resemble each other generally, but there \& a 
considerable difference in the solubility of the two nitrates; 100 
parts of water at 3’35® dissolve 11 parts of cicsium nitrate and 
79-9 parts of rubidium nitrate. W. P. S. 

Hydrotimetric Precision and Aqueous Preparation of the 
Standard Soap Solution. Ed. Justi> -Mueller {J. Pham. 
Chim., 1922, 26, 18 — 21). — Clark’s method as modified by boiitrou 
and Boudet is used, but a standard soap solution of only one-tentli 
the strength is recommended. It i.s prepared by dissolving ll-u 
grams of white Marseilles soa() in 200 c.c. of boiling Avatcr and 
then making the volume up to 900 c.c. This solution is diluted, 
if necessary, until 24 c.c. of it corresponds exactly with 40 c.u. of a 
0-025% solution of calcium chloride or of a 0-059% solution of 
barium nitrate. W. G. 

Estimation of Calcium in Natural Phosphates. R 

Meubice {Ann. Chim. Analyt., 1922, [ii], 4, 198).^ — The phosphate is 
treated with mineral acid, the silica removed, and iron and 
aluminium removed a.s phosphates. The filtrate is neutralised 
with ammonia, treated with 20 c.c. of 20% hydrochloric add, 
and 30 c.c. of 4% ammonium oxalate. The solution is wanned 
and 10% ammonium acetate solutiou added at a rate of alwut 
30 drops per minute. A granular precipitate of calcium oxalate 
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is thus obtained, and is collected, washed, and ignited as usual 
Test analyses carried out on known quantities of calcium in the 
presence of large excess of phosiihate and magnesium sulphate 
gave very accurate results. H C R 

Estimation of Magnesium £md Alkalis in Minerals. L H 

BoEGSTROM (HyUningsakrift tiUdgnad Ossian Aschan, 1920 118— 
123). — The precipitation of magnesium hydroxide is’ best effected 
with piperidine, a little of which sliould also be added to the washing 
water. Lawrence Smith’s method for the separation of magnesium 
from alkalis in silicate analysis is the most satisfactory. 

Chemicai, Abstracts. 

Colorimetric Method for the Estimation of Small Amounts 
of Magnesium. A. P. Bkiuos (,/. Biol. ClKm., 1922, 52 349— 
3oo).— The method de.scrihed is similar to that of Hammett and 
Adams (cf. this vob, ii, 587). g g 

Estimation of Magnesium in Blood, Plasma, and Serum 

W, Ppis (J. Biol. C'hem., 1922, 52, 411— 415).— The method is 
essentially the .same as that of Brigg.s (preceding abstract) and of 
Hammett and Adams (tliis vol., ii, 587). jj g 

Magnesium Compound of S-Hydroxyiiuinoline. C'aki, Th 
JKrxer (Plmrm. Zentr.-h., 1922, 63, 390—402; cf Gricbel a’ 
1921 ii, 606).— H an aqiieons solution of S-hycboxyqumolino 
(sulphate) is treated with a suspension of magnesium liydroxide 
the latter goes into solution and a lustrous, sulphur-ycJlow pro- 
cipitate of the magnesium compound of S-hydroxyquinolino is 
hmiied. 1 1.0 prccipilatc is als,> given by - magnesia mixture,” 
The precipitate is microcrystallinc and consists of hexagonal 
platelet.s. The reaction takes place only in alkaline solution and 
is sufliciciitly sensitive to detect 1 jiai-t of magnesium in 25,000 
The precipitate contoins 6-2r)— 6-29% of magnesium and approxi- 
mte.s to the formula (C,H„0N),Mg,4H,0, The compoZd is 
aso formed by the action of 3-hydruxyquinoliuo on magnesium 
.iramoniuni phosphate. Tlie reaction thus fXTuiits the separation 
of magnesium from phosphate in aimnoniacal solution. Its use as 
a diy antiseptic is suggested. G ^ 

.^-Estimation of Minute Amounts of Lead in 

soliiHon ^ t dnssolvcd m dilute liyih-ochlonc acid, the 

oluhon neutralised to methyborange with sodium hydroxide 
® with hydroehloric acid. Lead is pre- 

pitated as sulphide, the washed precipitate dissolved in 2—5^ c 

concentrated nitric acid, and boiled to expel hydrogen sulphicle 

the soluHnr, I of potassiuui chromate is added, and 

aciil boiled, liie precipitate is di.ssoIved in hydrochJoric 

whic’h ^ to the solution, 

hiuloffic’i/,.*^^*'^^ i'"*',* tt'OOofV’-sodium thiosulphate solution. For 
g materials, the method appears to be accurate to ±3%. 

Ohbmical Abstracts. 
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Colorimetric Estimation of Manganese in Steels, Alltiv= 

and Ores. J. Hbslinoa (Ofem. ireei6Zaci, 1922, 19, 302 303 j ' 

The ordinary method of oxidising to permanganate in acid soluti 
is imsatisfactory when iron is present, because of the yellow colo”* 
of iron salts. A simple and accurate estimation may be m 
by employing the compound HaMnOs, which in alkaline soluti ' 
gives a yellowish-brown to dark brown coloration. ™ 

One hundred to 200 mg. of material arc dissolved in a suitaW. 
acid, and the solution is diluted and treated with excess of powders 
zinc oxide, made up to 100—200 c.c., and filtered. The , 
oxide precipitates the tervalent metals and copper conipletp]*^ 
after a few minutes’ shaking at the ordinary temperature Th"^ 
filtered solution is poured into a burette, and allowed to fall int'^ 
a solution containing hydrogen peroxide (3%) and exce.ss nf 
potassium hydroxide (10%) until a suitable colour is obtained* 
this is matched by means of a standard manganese solution 
Several titrations are carried out in succession, adding more of 
the unknown solution, and matching the colour by means of the 
standard. Addition of only 0-02 mg. of manganese i.s ea.silv 
detected. ' ' 

Lead does not interfere if excess of potassium hydroxide is 
employed; if nickel and/or cobalt arc pre.scnt, potassiujii cyanide 
is added during the titration. _ Accurate results are readily obtained 
when the manganese content is not greater than 20%. "S. X. L 

Estimation of Chromium in Metals. Wnxi Lofpeujeix 
{Chem. Ztg., 1922, 46, 679). — Chromium is estimated in nickel 
bronzes and similar alloys by removing the heavy metals from a 
solution of the alloy with hydrogen sulphide, treating the oxidised 
filtrate with a slight excess of ammonia, collecting, igniting, and 
fusing the precipitate with sodium ix’roxide, acidifying the ff/tered 
solution of the melt with hydrochloric acid, adding potas.dma 
iodide, and titrating the liberated iodine with sodium thiosulphate 
solution. p 

Rapid Method for the Estimation of Chromium in Nickel- 
Chromium Steel. WiLHELxt Hild [Chem. Ztg., 1922, 46, 102— 
703). — The chromium is o.xidised to chromic acid in a sulphuric 
acid solution of the steel by means of potassium permanganate, 
the excess of which is destroyed with manganese sulphate. The 
chromic acid is then estimated by addition of an excess of standard 
ferrous sulphate solution and titration with permanganate or 
dichromatc [cf. J . Soc. Chem. Ind., 1922, 41, 671a.] A. K. P. 

Estimation of Small Amounts of Molybdenum in Tungsten. 
Dorothy H.all {J . Amer. Chem.. Soc., 1922, 44, 1462 — 1411a).— 
Small amounts of molybdenum may be estimated in tungsten by 
converting the molybdenum into xanthate, extracting this with 
chloroform, and converting into .sulphide and oxide. The method 
consists in dissohdng 1 gram of the sample in a mixture of nitric 
aud hydrofluoric acids and evafxmating with sulphuric acid. The 
y'cilow oxides are dissolved in sodium hydroxide solution and trans- 
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ferred to a 200 c.c. separating funnel, acidified with sulphuric 
acid, and the solution diluted so that 1 c.c. contains about 01 mg. 
of molybdenum. The volume is then made up to 150 c.c., 
0'5 gram of potassium xanthato and a few drops of 1 : 3-sulphuric 
acid are added and the mixture is shaken thoroughly. About 10 c.c. 
of chloroform are then added and the whole is shaken for several 
minutes. The highly-coloured chloroform layer settle.s at the 
bottom and is run into a second funnel for washing. The original 
solution is repeatedly treated with potassium xanthate, acid, and 
chloroform until the chloroform layer is colourless, each portion 
of chloroform solution being added to the first. The chloroform 
solution of molybdenum xanthate is washed with water several 
times, run into a 150 c.c. beaker, and evaporated to dryness. The 
residue is heated and converted into a mixture of oxide and 
sulphide. This is dissolved in nitric acid, evaporated with 
sulphuric acid, and precipitated as molybdenum sulphide by passing 
hy^ogen sulphide into the hot molybdenum solution made 
alkaline with sodium hydroxide. The solution is then slowly 
acidified with dilute sulphuric acid and the precipitate filtered, 
washed with hot water, and carefully ignited to oxide. The results 
are easily reproducible and trustworthy, and the method is good for 
mixtures containing smalt amounts of molybdenum. J. F. S. 

Rapid Analysis of Ferro-tungsten. Luici Los.xna and 
Exeico Carozzi {Oiom. Chim. Ind. Appl, 1922, 4, 299 — 301). — 
Ferro-tungsten is readily dissolved in 50% nitric acid solution 
containing a little hydrofluoric acid, subsequent treatment with 
concentrated sulphuric acid resulting in the elimination of the 
hydrofluoric acid and precipitation of the tungsten as tungsten 
trioxide, wiiicli may be either weighed as such or estimated 
volumetrically (cf. J. Soc. Chem. Ind., 1922, 41, 671a). T. H. P. 

Electrometric Titration of Uranium with Potassium 
Permanganate and Potassium Dichromate. D. T. Ewiso 
and E. F. Fldeidge (J. Amer. Chem. Soc., 1922, 44, 1484 — 1489).— 
When solutions of uranyl sulphate, reduced with zinc, are titrated 
eleclrometrically with potassium permanganate or when solutions 
of uranium chlorides similarly reduced are titrated with potassium 
dichromato, a cliange in the oxidation jrotential occurs when the 
tcryalent uranium is all oxidised to the quadrivalent condition, 
and a second change occurs when the latter is all oxidised to the 
sexavalcnt condition. Thus the total amount of uranium may 
be calculated. A third change of potential is observed ■vvheu iron 
13 present, and this represents the point where all the ferrous iron 
IS converted into ferric iron. The determination is carried out 
With apparatus of the usual type, except in the form of the titration 
vessel, since it is necessary to prevent the free access of air. The 
titration cell is a glass vessel fitted with a cover which has six 
Through the holes pass a tube for leading in 
carbon dioxide, a platinum electrode, the connecting tube of a 
calumel ceil, a stirrer fitted with a mercury seal, the tip of the 
ure e, and the mouth of a Jones redactor. All the tubes nassinc 
VOL. CXXII. ii. 24 ^ 



ii. 662 


ABSTRACTS OF CiHBMIOAL PAPERS. 


through the cover are fitted tightly. The method of procedure 
adopted is as follows ; (a) Estimation of uranium by permamjanoft 
Ten c.e. of a solution of uranium as sulphate (containing a|,o„| 
O-Olli gram l.y), per c.e.) arc added to 40 c.c. of sulphuric ucid 
solution A (2 c.c. cone, acid, 88 water) and warmed at 80-^00”, 
Carbon dioxide is passed through the titration cell to remove the 
air, and the uranium solution slowly passed through the Jones 
reductor into the cell, the reduetor being finally rinsed with 50 c.c. 
of sulphuric acid A. The final solution at this stage has a volume 
of 100 C.C., contains 2 c.e. of concentrated sulphuric acid, and is 
brown. The stirrer is set in motion and the permanganate 
slowly added. The J?..1/.F. rises slowly at first and then jumps 
to a steady value which represents the point at which all the 
tervalent uranium has been converted into the qu,adrivaleiit 
condition and the solution has become green. Continued addition 
of permanganate does not affect the E. J/ .E . noticeably until tlio 
second end-point is reached, and here the E.M.F. jumps rapidly, 
At this point, the whole of the (piadrivalent uranium has been 
converted into the sexavaicnt condition. 'The volume of per- 
manganate used between the first and second end-points is equal 
to the theoretical amount of oxidising agent required to oxidise 
uranium from the quadrivalent to the sexavalent condition. Hence 
from this quantity the total amount of uranium present, no matlor 
what its state of oxidation provided that none of it is sexavalent, 
can be calculated, (b) Estimation of uranium and iron with per 
manganaU. The proco.s.s i.s carried out as above; the first and 
second end-points give, as before, the quantity of uranium. After 
the uranium has all been oxidi.sod to the sexaxalcnt coiiditiun, 
the oxidation of the ferrous iron conimenccs and when this has 
been completed the third end-point i.s observed. Hence the volume 
of permanganate required to carry the E.J^l.F. from the second 
to the third end-point is equivalent to the amount of iron present, 
(c) Estimation of uranium by dichromate. The process is carried out 
exactly as in the first case, and two end-points are obtained which 
have the same significance as in the other ca-ses, hut the slope ot 
the second end-point is not so clear as in the other tasc>. -■'! 
methods yield excellent results. J- v- o. 


The Estimation of Small Quantities of Gold as Colloidal 
Gold by the Colorimetric Method. J. A. Mitli.ek and J'- Toi.s 
tBull. Hoc. ckim., 1922, [iv], 33, 717-720).-Kmall quantitu^ of gold 
may be rapidly and accurately estimated colorimetncally aiiet 
separation from other metals, provided that the ooncentrutou 
of the gold is not greater than l,/40 mg. per c.c., and that tM 
colloidal particles are of the same size in tlie two solutions to 
compared. The latter condition i.s realised by precipitation 
idenLal circumstances. The presence of vanadiuni leads^_ to 
inaccurate results. 

Separation of Palladium and Platinum ,4,, 

Dimethylglyoxime. C. VV.^ JMvrs 

Inve6iigationSt 1922, No. 2351). — The \ujghed m 
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solved in a little aqua re^a, the solution is evaporated to dryness, 
the residue moistened with a drop of hydrochloric acid, diluted 
with cold water, and dimethylglyoxime added with constant stirring 
until no further precipitate is formed. After keet>ing for a few 
minutes, the voluminous precipitate is collected on a filter, well 
washed with cold water, and ignited, first in air and iinaily in 
hydrogcii to obtain pure palladium. The method was tested with 
quantities of each metal ranging from O-lo to 11 mg., and the 
greatest divergence in live analyses was 0-03 mg. 

Chemical Abstract.s. 

A Micro-modification of Benedict’s Method for the 
Estimation of Reducing Sugar in Urine. Mii.lakd Smith 
[J. Lab. Clin, d/ed., 1922, 7, 364 — 368). — The modification, like 
the original method, is applicable only to urines containing not 
loss than 0-17% of sugar. Kxactly 1-0 c.c. of Benedict's solution 
is run from a pipette into a sjiccial test-tube, 0-2 — 0-7 gram of 
anhydrous sodium carbonate is added, and a pebble or piece of 
quartz. Urine is slowly added to the mixture, maintained at 
the boiling point, from a Mohr pipette, graduated to read directly 
the percentage of sugar present. Che.mical Abstracts. 

Critical Study of Bang’s Method for the Estimation of 
Reducing Substances in Blood. Henri Labb£, F. Nebveex 

and .MftNELAS IS'o.MiDis {J. Pharm. Vhim., 1922, [vii], 26, 49 63).—^ 

Bang's micro-titrimetric method for the estimation of reducing 
sugars in blood, consisting in oxidising with iodic acid the cuprous 
oxide produced by reduction by about 100 mg. of the blood 
absorbed in blotting paper and clarified, and estimation of the 
excess of iodic acid by titration witli thiosulphate in presence of 
an alkali iodide, gives satisfactory results provided the following 
points are attended to. the reagents used must be absolutely 
pure, hotably the x>ota.ssium chloride and uranium acetate 
u.sed for preparing the clarifying .solution should be specially 
purified, and tlie iodatc is preferably prepared by oxidising 
potassium iodide with permanganate. Mercuric sulphate, or 
alcohol, or Patein's reagent was found to give inferior results as 
clarifying agents, as tliey all retain a quantity of sugar, and at 
the same time partly coraijcnsate for this by allowing a certain 
amount of reducing substances originating from tlie albumin to 
remain in solution. Bang's reagent exhibits these faults in a much 
less marked degree. The heating of the clarified blood with the 
lodate-copper .solution should be continued for exactly four 
minutes, and heating by means of a cunviit of steam generated 
under constant well-defined conditions in a 1600 c.c, flask eoutaining 
a constant level of water is to be preferivd to direct heating as 
experiments showed that the method of heating liad a considerable 
mniience on the results. 'The erroi-s should not on the average 
cxeeecl o% if all the above precautions are taken, and the estim- 
ation of a large number of samples to which known weights of 
mert-sugar had been added gave a mean of 97% of the added 
wigar actually found. G. F. M. 

24 * 



ii. 664 


ABSTRACTS OF CIIEMICAL PAPBRS. 


Acetol. I. A New Test lor Carbohydrates. Oskab 
Baudisoh and Hakry J. Deuel {J. Amer. Chem. S(k., 1922, 44 ^ 
1585 — 1587).— The test depends on the production of acetol from 
carbohydrates. An acpieous solution of the carbohydrate (01 
gram in 100 c.c.) is treated with solid sodium hydrogen carbonate 
(5 grams) and distilled nearly to dryness. With the carbohydrates 
which are more readily attacked, the solution in the distilling flask 
very quickly turns brown, and the distillate has a sweet odour. 
The residue in the flask after distillation has a strong typical 
caramel odour. The distillate is treated with o-aminobenzalde. 
hyde (30 mg.) and enough potassium hythoxide solution to give 
a distinctly alkaline reaction; after addition of a piece of porous 
plate, it is evaporated over a free flame to about 1/3 volume, 
cooled, and acidified with hydrochloric acid. Then solid sodium 
hydrogen carbonate is added until the solution is alkaline to litmus. 
The presence of acetol is shown by a strong blue fluorescence, 
which can be seen in daylight, but more readily in light of short 
wave-lengths such as that yielded by the iron arc. To confirm 
the test, the 3-hydroxy-2-methylquinoline may be extracted by 
shaking the solution several times with alcohol-free ether; the 
ethereal solution is dried with sodium sulphate, and the solvent 
removed. The colourless, needle-like crystals of 3-hydroxy- 
2-methylquinoline which remain dissolve readily in a little alcohol, 
and the fluorescence shows up strongly after the addition of water 
to the alcoholic solution. The sensitiveness of the reaction has 
not been determined except for dextrose, with which quantities 
as small as 5 mg. give a positive result. 

The teat is shown by arabinose, xylose, ribose, lyxose, dextrose, 
fructose, matmosc, galactose, glucosamine, lactose, sucrose, maltose, 
and dextrin, but not by acetoacetic acid, glycerol, (3-hydroxy- 
butyrio acid, lactic acid, starch, or glycogen, 

The formation of 3-hydroxy-2-methylquinoline when treated 
with o-aminobenzaldehydc and potassium hydroxide appears to 
be a specific reaction of acetol ; it is not given by pure methyl- 
glyoxal, aldol, acetone, acetaldehyde, ethyl acetoacctate, croton- 
aldehyde, or ethyl alcohol. 


Estimation of the Cellulose Content of Wood and other 
Raw Materials by the Action of Chlorine and Carbon Tetra- 
chloride. E. Heuser and H. Casseus {Papierfabr., Tes(-«. 
Auslandheft, 1922, 80—93; cf. A.. 1921, i, 708; Fra^, D.B.-l’. 
323936). — 1-2 to 1-5 Grams of material of medium hneness are 
shaken with 50 c.c. of a saturated solution of chlorine m carbon 
tetrachloride for one to two hours, and the fibre is collected on 
a filter and washed successively with carbon tetrachloride', alcoM, 
and water. The lignin chloride is then dissolved out with n .. h 
solution of sodium sulphite, the residue washed with water, *ie , 
and weighed. The product, which contains 3— 3-5% of 
and 0'04-0-05% of ash, has a copper 

compared with 3-14— 3-23 by the older method. The jneld 
pure cellulose was 56%. Chemical Abstracts. 
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Estimation of p-, and y-Cellulose. Opfeemann (Paper, 
1921, 28, 19 — 25). — The cellulose content of the pulp is estimated 
as follows : 10 grams of pulp are covered with 50 c.c. of mer- 
cerising liquid (17 — 18% sodium hydroxide) and allowed to stand 
for thirty minutes. The fibre ma.s3 is then rubbed with 50 c.c. 
of water, filtered on a Buchner funnel with a fine cotton filter, 
and carefully sucked dry. The residue is washed with cold water 
until the wash-water no longer has an alkaline reaction ; this 
usually requires ten to twelve washings, 50 c.c. of water being 
used each time. Finally, the a-eellulose is washed with hot dilute 
acetic acid, then with hot water (six to eight times), dried, and 
weighed. p-Cellulose is estimated by adding concentrated acetic 
acid to the alkaline filtrate until a marked acid reaction is pro- 
duced, when P-cellulose separates in a finely divided state, and 
the colour of the brown filtrate becomes considerably lighter. 
To assist coagulation, the precipitate is heated on the water-bath 
at 100° until it settles. It is filtered on a fine cloth filter, washed 
six to eight times with hot water, transferred to a porcelain dish, 
dried, and weighed. y-Cellulose is estimated by difference. 

Chemical Abstracts. 

Determination of the Iodine Value of Aliphatic and 
Aromatic Unsaturated Compounds. D. Holde (Chem, 
Vrmohau, 1922, 29, 253 — 254; ef. this vol., ii, 533). — Attention 
is directed to the different behaviour of the Hanus reagent with 
simple aliphatic oils such as sesame oil and mineral oils containing 
unsaturated cyclic structures. In the first ca.se, even with varying 
excess of iodine, constant values are obtained, whilst in the second 
case variable values far above the theoretical arc obtained with 
more or less considerable excess of the reagent. This is due to 
the rupture of bridp structures, and in certain circumstances the 
behaviour of an oil with excess of the Hanus reagent can be 
utilised to determine whether cyclic imsaturated compounds are 
pre.sent. G. F. M. 

The Sulphuric Acid Test for Liver Oils. J. C. Deummond 
and A. F. Watson (Analyst, 1922. 47, 341— 348).— The substance 
present in liver oils which is responsible for the well-known purple 
coloration with sulphuric acid was found in the following species : 
Man, horse, ox, pig, cat, monkey, rabbit, guinea pig, chicken, 
duck, pigeon, rat, mouse, frog, shark, cod, haddock, ling, coal 
fish, dog fish, sprat, and skate. The substance appears to be a 
normal constituent of the liver, and is not derived from the bile 
or from products of autolysis or putrefaction. Evidence is pre- 
sented to show that it is probably derived from the food, although 
an examination of the stages in the food of the cod did not reveal 
its ultimate origin with certainty. The chemical nature of the 
substance has not been ascertained. It forms a low proportion 
of the unsaponifiable fraction, is not cholesterol, and probably 
not a member of the lipochrome pigments. It is thermo-stable 
in the absence of air or oxygen, but is rapidly destroyed by oxid- 
ation. The few properties of the substance which are known, as 
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■vvell as the available data regarding its distribution in natural 
products, show certain reseiublances to the unidentified dietary 
unit known as vitamin-zl ; and, without assuming the identity of 
the two factors, it is suggested that the association may he of some 
significance. The colour test cannot be regarded as specific for 
liver fats, although they usually give the most intense reactions 
The body fat and fat from other organs of animals, especially if 
they have been fed on liver oils, may give the reaction. 

H. C. R. 

Chemical and Physiological Investigation of the Fats 
and Lipoids of the Blood. II. The Kumagawa-Suto Method 
of Estimation of Lipoids. P. Lemeland {Bull. Soc. Chim 
biol, 1922, 4, 300—321 ; cf. A., 1921, i. 633).— In the Kumagawa- 
Suto method, errors occur which are due to oxidation of the 
unsaturated acids during the heating and drying processes, and 
to loss of volatile constituents of the total uiisaponifiable matter, 
The author promises to describe a new technique for the estimation 

E. S. ' 

Estimation of Small Quantities of Furfuraldehyde Colori- 
metrically. Paul Fleuby and Gabriel Poirot {J. Pham. 
Chim., 1922, [vii], 26, 87 — 00). — Small quantities of furfuralde- 
hyde tuay be estimated colorimelrically with an accuracy of about 
:hl% I>y means of the blue coloration which is formed in acidic 
medium uith orcinol in a suitable solvent, preferably acetic ucid, 
and is intensified by the presence of traces of iron. The reagents 
required are hydrochloric acid {d T19) containing 20 mg. of iron 
as ferric chloride per litre; glacial acetic acid containing 1 gram 
of orcinol iti 1600 c.c., and a standard solution of furfuraldehyde 
containing 1 gram in 10 litres of 1% acetic acid. One c.c. of the 
standard solution or of the solution to be OKtimated is mixed ^rith 
4 c.c, of the acetic acid-orcinol solution and 5 c.c. of the hydro- 
chloric acid, and Avanned for one minute in a water-bath. After 
keeping for thirty minutes, the maximum coloration is developed, 
and compari.so!! is made with the standard in a Duboscq colori- 
meter. The reaction has a sensibility of about 4 mg. of fuifur- 
aldehyde per litre. G. F. M. 

New Analytical Applications of Nessler's Reagent. 
Characterisation of Ketones ; Estimation of Aldehydes. 

J. Bougault and B. Gro.s (-/. Pharm, Chim., 1922, 26, 5—11).— 
Certain ketones, such as acetone, methyl ethyl ketone, cijclo- 
hexanone, trimethylcycZohcxcnono, acetophenone, and p-rnethoxy- 
acetophenone, gh’c with Nessler’s I'cagenb in the cold a yellowish- 
white precipitate which dissolves in acid or on the addition of 
potas.siuin cyanide with liberation of the ketone. This reaction 
may be u.se<i for the <leteetion of acetone in urine, by suspending 
a small capsule, containing 10 c.c. of Ne.ssler's reagent, oAxr 200 c.c. 
of urine, previtnisly acidified, the whole being covered by a bell-jar. 
The time required for tlu' formation of a precipitate varies inverse!} 
as the concentration of the acetone in the urine. 
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Certain aldehydes react quantitatively with Nesslcr’s reagent 
according to the equation Il*CH 0 +H 20 + 2 I= 2 HI+R*C 02 H, the 
iodine coming from the mercuric iodide. To a known volume of 
the aldehyde solution, corresponding with 0-01 — 0-05 gram of the 
aldehyde, is added an excess (about 30 c.c.) of Nessler’s solution, 
and iO c.c. of sodium hydroxide solution. The mixture is well 
shaken, and after some time is neutralised with hydrochloric 
acid. A known volume of standard iodine solution is added, 
and then the excess of iodine is titrated back with standard 
thiosulphate solution. It is necessary to make a control estimation 
on the sodium hydroxide. Accurate results wore obtained \vith 
formaldehyde, furfuraklebyde, benzaldehyde, and pipcronaldehyde, 
hut the method is not satisfactory for vanillin or acraldehyde. 

W. G. 

The U.S.P. Test for Acetone in Alcohol. J. W. E. Harrisson 
[J. Amer. Pliarm, Assoc., 1922, 11, 10). — Some zinc salts and 
antimony compounds interfere with the test, which depends on 
the development of a violet colour in presence of sodium hydroxide 
and sodium nitroprusside. Tlie bc.st test consists in the addition 
of 1 c.c. of pota.ssium hydroxide solution to o c.c. of the ethyl 
akohol, followed by a solution of iodine in potas.sium iodide until 
coloration ocouns; Iieat must not be used. A precipitate is 
obtained immediately if 0'25% of acetone is present. 

Chemical Abstracts. 

Analysis of Camphor Preparations. ^Iaurice FRAxgois 

and ^.MiLE Luce {J. Pkarm. C'kim., 1922, [vii], 25, oOO — 507). — 
Tincture of camphor (French Codex) contains 10 grams of camphor 
dissolved in 90 grains of 90% alcohol, and should have a in 

a 200 nun. tube. Tlie optical rotation varies sojiienliat with the 
strength of the alcohol, but, provided that the alcoholic concen* 
tration is correct, a lower rotation than that mentioned will indicate 
a dehciency in the camphor content or that artificial (inactive) 
camphor is present. The optical rotation of camplior decreases 
slightly ^rilh inerea.se of temperature and in alcoholic solution the 
value decrea.ses considerably for a dccrca.so in the alcoholic con- 
centration. For instance, in absolute alcohol camphor has an 
-[-43*0°, and in 90% alcohol a -!-39'C(r. To ascertain whether a 
low value for the optical rotation of a sample of tincture of camphor 

due to deficiency in camphor or to the presence of artificial 
camphor, 50 c.c. of the sample are evaporated under a bell-jar 
over sulphuric acid, the crystalline residue is dried for a further 
forty-eight hours over sulphuric acid, and its optical rotation then 
determined in alcoholic solution; natural camphor has aj, 1-43®. 
The alcoholic strengtli of tincture of camphor may be ascertained 
from the specific gravity, allowance being made for the fact that 
cadi 1% of camphor present increases tlie specific gravity by 

0 00110. w. P.'s. 

Estimation of Cyanogen. Hidkktchi Yanagisawa {J. 
Phnrm. Soc. Japan, 1922, 369- -377). — The method is based on 
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the conversion of cyanogen into ammonia. A cyanogen compound 
is heated with dilute sulphuric acid in a sealed tube at 200° durini 
four hours ; after cooling, the product is transferred to a Kjeldahl 
flask, and after making alkaline with sodium hydroxide, the 
ammonia is distilled into JV/4-sulphurio acid ; the excess is titrated 
with JV /4-ammonia as usual. K. K 

Comparison of Methods for the Estimation of Urea 
J. Cabba (Biochim. terafiia sper., 1921, 8, 225). — A comparisoj 
of various methods for the estimation of urea shows that a gravi. 
metric method based on the formation of a compound of 1 niQ| 
of carbamide and 2 mols. of xanthydrol is extremely exact. The 
urease method is also excellent. Chemical Abstracts 

Influence of Sodiiun Fluoride on the Estimation of Urea 
by the Xanthydrol Method. M. Polonov.ski and C. Augusts 
{Compt. rend. Soc. Biol., 1922, 86, 1027 — 1028; from Physiol, 
Abstr., 1922, 7, 214). — The presence of sodium fluoride renders 
the results obtained by this method too high. This is probably 
due to the liberation by the acetic acid of hydrofluoric acid. The 
error may be avoided by the removal of tho fluoride by calcium 
acetate. W. 0. K. 

Microchemical Detection of Tryptophan in the Plant. 
Fritz Kretz (Biochem. Z., 1922, 130, 86— 98).— Tryptophan can 
be detected in plant-tissues by Fiirth’s modification of Voisenct’s 
reaction, if the tissues be preserved in a silica gel by soaking in 
sodium silicate and subsequent addition of concentrated hydro- 
chloric acid. Tryptophan is found in moulds and richly in the 
embryonic tissues of higher plants and in all other parts containing 
protein. H. K. 

Uric Acid. I. Examination of the Variables in the 
Folin and Wu Uric Acid Method. II. A Modification of 
the Folin and Wu Uric Acid Method. Georoe W. Pucbee 
(J. Biol. Chem., 1922, 52, 317—327, .329— 334).— Using Folin and 
Wu’s method (A., 1919, ii, 308) for the estimation of uric acid in 
blood, only 75% of added uric acid was recovered. When, how- 
ever, the solution was heated before filtering the coagulated proteins, 
a recovery of 93% was obtained. E. S. 

Rapid Estimation of Uric Acid in Urine. E. V.aillast 
[Ann. Ckim. Analyt., 1922, [ii], 4, 178 — 180). — The liquid is titrated 
W'ith a standard iodine solution made by dissolving 3'78 grams of 
re-sublimcd iodine and 15 grams of potassium iodide in a little 
water and diluting to 1 litre. Two c.c. of this solution oxidise 
O'OOo gram of uric acid (to alloxan and urea). The analysis is 
carried out by measuring into a small tube 2 c.c. of iodine solution 
and 1 c.c. of carbon disulphide and allowing the urine to fall a drop 
at a time from ,a burette, sh.aking the tube after each addition, until 
the carbon disulphide becomes first pale rose and then colourless. 
The uric acid content per litre of urine is then calculated by dividing 
the number of c.c. used into 5. Sugar and small amounts of 
albumin do not interfere; larger amounts of albumin should be 
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removed by heating to coagvdate and then filtering. If the urine 
is alkaline, a few ^ops of acetic acid are added ; if it contains 
crystals of uric acid, it is warmed until they dissolve and the 
analysis is conducted at 25 — 30°. ARP 

Direct EstimaUon of Uric Acid in Urine. Stanley R 
Benedict and Elizabeth Franke (J. Biol. Ckem., 1922, 52 387— 
391 ).— The same reagents are employed as in the method for blood 
(this vol., ii, 405). To 10 c.c. of the diluted urine (containing 
015 to 0-30 mg. of uric acid) are added 5 c.c. of the sodium cyanide 
solution and 1 c.c. of the arsenophosphotungstio acid reagent 
After five minutes, the mixture is diluted to 50 c.c. and the colour 
compared with a standard containing 0-2 rag. of uric acid similarly 
diluted to 50 c.c. Owing to the larger amount of uric acid present 
in urine than in blood, it is unnecessary to heat the solution. Of the 
other constituents of urine, albumin appears to be the only one 
which interferes with the reaction. This may be removed if 
present, by coagulation by heat in the presence of a drop of ackic 
acid. E, g_ 

Rapid Estimation of Quinine Salts. S. G. Liversbdgb 
and 1. W. Andrews {Pharin. J., 1922, 109, 92— 94).— Quinine 
in quinine salts is rapidly estimated by dissolving the alkaloidal 
salt in 20 c.c. of A/o-sulphuric acid, a known excess of /2-sodium 
hydroxide is then added and the liberated quinine extracted with 
ether saturated wth water, and subsequently the excess of alkali 
titrated with A/5. sulphuric acid, using p.henolphthalein as indicator 
pe amount of acid originally combined with quinine is thus 
determined, whence the percentage of quinine or quinine salt is 
obtained by calculation. If boric acid is present, haematoxvlin is 
used as indicator. q F M 

Estimation of Small Quantities of Atropine in Blood- 

1922, 7 , 

-ill “*')• Atropine was estimated in 1 c.c. of serum in maximum 
concentrations of 0-5%. Proteins are first precipitated with absolute 
a coho , the precipitate being washed several times with absolute 
alcohol, and the alcoholic filtrates evaporated to dryness. The 
residue is treated with a small quantity of water, and the solution 
filtered from fats on a inicrofilter. The dilution is then determined 
in winch Mayers reagent (potassium mercury iodide) will just 
give a precipitate, and compared with control solutions of known 

Che-mical Abstracts. 

Separation of Strychnine from Quinine. 

uuantitet /■’ 90-91 ).-A pLt^Uy 

h^tlw H of strychnine from quinine is achieved 

advantage of the fact that chloroform extracts strychnine 
rJmni.n Strongly acid aqueous solutions, but does not 

soliiticn hydrochlonde under similar conditions. The 

'"t^ hydrochloric acid 
of 50 o c no ** extracted with five succe.ssive quantities 

. • each of chloroform. The cliloroform extracts are united. 
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concentrated to 50 c.c.» shaken with dilute aqueous anunonia 
and evaporated to dryness. The residue is almost pure strychnine* 
and the quinine is extracted from the residual acid solution with 
chloroform after rendering alkaline in the usual way. 0 . F. 

Detection of Thymine in the Presence of Sug^ar. Harky 
J. Deuel and Oskar Baubisch {J. Amer. Cliem. Soc., 1922, 44 
1581 — -lo84),— A modification of the method, described recentlv 
by Johnson and Baudiscli (this vol., ii, 238) for the detection of 
thymine, is given which makes it applicable in the presence of 
sugar. For this purpose, the thymine is precipitated as the 
mercury salt by the addition of saturated mercuric chloride solution 
(10 c.c.) and sufficient sodium hydroxide solution to make the 
mixture distinctly alkaline. The precipitate is separated by means 
of a centrifuge, and, after pouring off the supernatant liquid, it is 
thoroughly mixed with about 100 c.c. of distilled water and again 
centrifuged. It is then suspended in water (100 c.c.) and decom- 
posed with hydrogen sulphide; the precipitated mercuric sulphide 
is filtered and excess of hj'drogen sulphide is removed by boiling 
the filtrate. The remaining liquid is cooled and made up to 
100 c.c. O.xidation of the thymine is effected by treating the 
solution with sodimu hydrogen carbonate and ferrous sulphate 
in the presence of air and the test is co]U]>Ieted as described pre- 
viously. Thymine in quantities of 10 — 15 mg. may readily be 
detected in the daylight, whilst as small a quantity as 1 rag. may 
be detected by the use of the iron arc light. H. W. ' 

Recognition of Proteins and Derivatives by Colour 
Reactions, M. A. Rakc.sin* {Biockem. 1022, 130, 268— 
281). — The author ha.s e.xamined a large luimbcT of animal and 
vegetable protein.s, ferments, and toxins in respect of their behaviour 
towards eight colour reagent.s, namely, biuret, .Millon’s, xaiitho- 
protein, Liebermann’s, Adanikcwitsch’s, Molisch's, Petteiikofers, 
and Ostromysslenski’s, and the behaviour towards the sulphur 
reaction of \’ohI and Rakusin. Each protein corresponds with 
a definite complex of reactions. H. K. 

Estimation of Small Amounts of Albumin in Urine. 
G. Gerard {Bull. sci. pharmacol.y 11)21, 28, 466 — 467 ; from Fhysiol 
Abstr., 1922, 7, 158 — 159). — Ten c.c. of urine arc placed in each 
of two test-tubes. One is warmed and a few drops of trichloro- 
acetic acid are added, giving the usual turbidity when albumin is 
present. To the other there is addtMl drop by drop officinal spirit 
of peppermint. The tube and contents arc shaken after each 
drop is added, and the tnrbi(lity of tlic two tubes i.s corupared. 
When the opacity of both is alike, the test is conqfieted, The 
author has found that i drop of the alcohol used is equivalent to 
0-04 c.c. of albumin. Xo results are given. W. 0. K. 

The Difierential Precipitation of the Proteins of Colos- 
trum and a Method for the Estimation of the Proteins in 
Colostrum. Paul E. Howe (•/. Biol. Vhem., 1922, 52, 51—68).— 
When cow’s colostrum is precipitated by addition of successiw 
small quantities of sodium sulphate, a precipitation curve is 
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jned which shows three “ critical zones ” at which increases 
concentration of sodium sulphate cause only small increases 
lie amount of protein precipitated. Thc.se zones occur at 
:entrations of 13-5— I-t-o, 17-4—18-4, and 21—22% of sodium 
hate. Up to concentrations of 13-,5% cuglohulin is preciiii 
J, between 14-5 and 17-4% a mixture of caseinogen and 
jbulin I 13 obtained, whilst the precipitate produced between 
and 21 % is termed >/.-globulin 1 1. After removal of cuglohulin 
nogeii may be precipitated .separately by addition of either 
c acid or alum. Total precipitation, including albumin is 
;ed by means of trichloroacetic acid. By combining the.se 
pitations with Kjeldahl estimations on the filtrate before and 
precipitation, a method for the estimation of the proteins of 
trum and of milk is developed (of. Woodman, A., 1921 i 6^^o) 

’e’. S. 


timation of Globulins in Blood-serum. R. R. Henley 
iol CAem., 1922, 52, 367 — 375). — Two methods arc described. 
16 first, the globulins are precipitated by saturation with 
esium sulphate and the noti-globuliii nitrogen is estimated 
e filtrate. The difference between this and the total nitrogen 
the globulin nitrogen. In the second method, the globulins 
irecipitatcd by half saturation with ammoniiini sulphate, 
;d, dissolved in salt solution, and again precipitated. The 
litatc is once more di.ssoivcd in salt solution and the globulins 
imlly precipitated by boiling, one or two dro]).s of 10% acetic 
[being added if necessary. Tlic precipitate is then filtered on 
lared, hardened filter-pajK-r, washed, dried at 100°, and weighed, 
results obtained by both method.s vary slightly according to 
iilution. employed, but arc otherwise in agreement with those 
ned by Cullen and Van fc>lyke s method (A., 1920, ii, 398). 


E. S. 

w Method for the Detection of Bile Pigments. Al. 

^ci; and C. Pop {Bui. Soc. Chun, iiomania, 1922, 4, 20 — 26). 

ollowng method is recomiiiendod as a quick and satisfactory 
o bile pigments in urine. To 10 e.c. of the urine 

laed.„ c.c. of a 0*5% solution of albumin and a few drops of 
acetic acid. The mixture is boiled and filtered. The pre- 
te IS waslied with watt^r and to it on the filter-paper is added 
^T‘)ao? b% potassium dichromate and 

ot 20 ^ sulphuric acid. If the urine contains bile pigments 
ellow precipitate turns a green or bluish-green colour. The 
of the colour dej^ends on the amount of pigment present, 
eaction is characteristic and very sensitive and is not given 
tier normal or abnormal urinary pigments. VV. G. 

ot Bilirubin in Hiiman Serum. The Ehrlich- 
z. 1 Thannhauser and E. Andersen 
if 1921, 137, 179—186; from Ckem. Zentr., 

. ). Ine colorimetric method of Hijmans van den Bergh, 
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sulphonic acid, is considered to he inexact owing to 
of a portion of the bilirubin by ethyl alcohol and also Giving i 
coloration obtained differing from that of the test solution, 
latter difficulty can be avoided by the presence of excess of niiil 
acid. Directions are given for the estimation of bilirubii^^ 
different sera. W. 

Estimation of Trypsin. A Modification of Gro^ 
Method. SoTARO Kat {J . Biol. Chem.^ 1022, 52, 133 — 

The relative strengths of trypsin are estimated by measuriu^ 
time taken by e<j[ual amounts of each to digest 25 c.c. of a ca 
solution, the time of digestion being inversely proportional tq 
concentration of trypsin. The end-point of digestion is detemf 
by adding a sodium hydroxidc-acctic acid solution to test pen 
withdrawn from time to time, no precipitate being produced { 
digestion is complete. By arbitrarily choosing one preparati| 
standard, the concentrations of others may be expressed in i 
of this. E.l 

Acidosis. XVIII. Estimation of the Hydrogen Carbd 
Concentration of the Blood and Plasma. Doxald D. Van SI 
{J. Biol. Chem., 1922, 52, 495 — 199). — Two methods are dcscl 
In the first, total carbon dioxide is estimated by Van Slyka 
Stadio’s method {this vol., ii, 78) and Pn either electrometrical 
colorimetrically by Cullen’s method (following abstract). The 
gen carbonate concentration is then calculated from the cqi®pn 
[BHCO 3 l=-[CO 2 ]/(l+ 10 ^^--'^i'), which is derived from [ITJ^ 
a:' . [H 2 C 0 J/[ 5 HC 03 ]. Pk- being the negative logarithm of A". 
The second is a titration method. One c.c. of plasma is treated 
with 5 c.c. of O OUV-hydrochloric acid and shaken in a 100 c.c. 
round flask to remove carbon dioxide. It is then brought back 
to the original alkalinity by the addition of O-OlV-sodiura hydroxide, 
phenol-red being used as indicator and 1 c.c. of the original plasma 
as standard. Sodium chloride solution (0-9%) is used for the 
preparation of the .standard acid and alkali, and also for the dilution, 
where necessary, of tlie pla.sma. {Special precautions must be ob- 
served to prevent lo.ss of carbon dioxide from the standard. E. S. 

Acidosis. XIX. Colorimetric Estimation' of the 
Hydrogen-ion Concentration of Blood Plasma. GLENSiE, 
Cullen (J. Biol. Chem., 1922, 52, 501 -515).— The hydro^ 
concentration of diluted plasma or scrum is estimated colorii^ 
ally at 20° by comparison with Sorensen’s phosphate stanq 
using phenol-red as indicator, and is then converted into , 
for undiluted nlasma at 38° by use of an empirical factor, 
latter has been determined by direct comparison of 
with electrometric estimations, and has been found to be _ 
for plasma of the same species. It is different, however, for p as 
of different species and also for plasma and serum of tne 
species. The success of the method depend-s on the use ^ 
technique, which is described in the original, 


of cviiaHKdiapde during both 
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The Reflexion of X-Rays by Crystals. R. Daedobd U 
Phjs. Sodium, 1922, [vi], 3. 218— 220).— When W-rays arc reflectW 
from a cylindrical c^stalline surface, such as may be obtained bv 
bending a sheet of mica, the analogy between the reflexion of X-ravs 
and light beoome.s closer ; the only diltcrence is that the reflexion 
of the former is selective. x\n im-ige of a rectilinear source of 
x.rays may be obtained from a cylindrical surface and received 
on a photographic plate. The theory of the formation of the 
image is discusse'i and this verified experimentally. W. E. G 

Errors arising in the Measurement of Unsymmetrical 
Spectrum Lines. X. R Mertox and D. N. Harrison {Proc. 

Ray. iSoc., 1J2-, [-1], 101, 431 — 434). One of the most serious 

sources of error m the measurement of the siicctniin lines by 
juxtaposition of an arc spectrum is the drift of the spectrum acros^ 
the plate due to either iiu'cliaiiical ilisplacenient or chanaUB in 
the temperature of prism or grating. The methods frcq^itly 
employed to reduce these errors are not .satisfaetorv for uiisvm- 
mctrioal hues. It is shown that the po.sition of the'maximum of 
an unsymmetrical line in the case of a uniform drift lies at the 
interaction of the intensity distribution curvc.s at the beginning 
and the end of the exposure, and hence in the comparison with 
symmetrical lines, en-ors amounting to a largo fraction of the dis- 
placement may easily occur. For this reason, the spectra of gases 
at low pres.surcs, in which the lines arc known to be symmetrical, 
are to be preferred as standards of wave-length. W E G 

Hydrogen and the Balmer Series Snectrum 
R W. Worn (Phil May., 1922, [vi], 44. r)38-340).-From toe invest 
tigatioii of the hydrogen spectrum developed by an electric discharge 
in long vacuum tubas containing hydrogen (A.. 1921 ii if 

IS concluded that the secondary spectrum is omitted by the hydrogen 
molecules, the Balnier series by the atoms. The latter scries has 
Md“tS fTi'^t^ 20th line by aboli,shing the secondary spectrum 

a background of illumiiiatioii andemiiloying 

a sufiiciently long e.xposurc. It appears extremely probable that 

to tt consists in supplying a '■ poison ” (oxygen) 

to the catalysing wall of the discharge tube, thus nerniittbfv a 
igh concentration of atomic hydrogen in the tube under the acrion 
of a heavy chscharge. With a feeble discharge, C secondary 

fast to™ crTake™t'r^^*^*t T hydrogen is not formed sufficiently 
ness of tor. ^ I PO"'''- of the tube wall. The white 

limriH -“i ‘‘‘“barge «hcn the di.sciiarge tube is immersed in 

P^cr - 'b- “> inereasercatalSng 

^ VOL. Lsii.T ‘"“Povaturos. .The catalysis theory t 

25 
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likewise applicable to explain the characteristic spectrum developed 
when air or nitrogen is admitted to the discharge tube containing 
hydrogen, and the more complete development of the Balmer series 
in the solar corona and probably in nebulae. The wave-lengths 
of the components of the doublet Hy were found to be 4340494 
and 4340-435 I. A. J- S. G. T. 

The Emission Spectrum of Monatomic Iodine Vapour. 
St. Land.\u-Ziemecki (Phil. Mag., 1922, [vi], 44, 651 — 656).—The 
band spectrum of iodine vapour at low temperatures showed dtstinct 
maxima at AX 422, 404, 395, 387, 380, 373, 368, 363, 340, 32.5, 393 
320, 319, 312, 310, 306, 304, 302, and 299 mu- The band spectrum 
became gradually fainter and the line spectrum developed as the 
temperature was raised. At 960 — 1000°, corresponding u-jth 
almost complete dissociation of the iodine molecules, the band 
spectrum disappeared entirely and was replaced by the line spectrum, 
due to atomic iodine vapour, and consisting of wave-lengths 4868’ 
4769, 4680, 4324, 4132, 4100, 3384, 3281, 3081, 2879, 2693! 
2583, and 2566 A. Of these, X 3281 A. is certainly new. It is con- 
cluded that the band spectrum originates in the molecule, and the 
line spectrum in the atom. J. S. G. T, 

The Spectrum of Helium in the Extreme Ultra-violet. 
Treodore Lym.an (Xaltirc, 1922, 110, 278 — 279; cf. Fricke and 
Lyman, A., 1921, ii, 362).— When an improved apparatus is used, 
the line at 584-4 is of very great strength, and is accompanied by 
three new lines at .537-1, 522-3, and 515-7, of which the intcii-sitics 
decrease with tlic wave-length in a manner .strongly suggesting a 
series relation. The spacing of these lines on the frequc-ncy scale 
is identical with that of the first four lines in the singlet principal 
series. The lino at 584 is therefore regarded as the first member 
of a prin(-ipal scries, 0 . 8 — mP. The wave-lengths of the new lines, 
however, are not in complete agreement with the accepted values 
of the resonance and ionisation potentials. A. A. E, 

Some Spectrum Lines of Neutral Helium derived theoretic- 
ally. liUDWiK SiLBERSTEiN (Xolure, 1922, 110, 247—248).— 
Owing to the prohibitive natrirc of the genera! problem of three 
or more bodies, Bohr's quantum theory can account only for those 
spectrum lines which form a .series of the .simple Balmeriau type, 
that is (apart from A'-ray spectra of the higher atoms), only those 
of atomic hydrogen and ionisccl helium, .-kn attempt is therefore 
made to obtain a special .solution to the problem iii the ease ot 
neutral helium, the spectrum of which, cont lining some 105 lines, 
has not been accounted for theoretically. Assumption that the 
nucleus and the two electrons are alway.s collincar with each other, 
the latter describing two equal and oppositely .situated ellipses 
round the former, is evidently erroiusms, since the corresponding 
formula does not cover .a single oliscrved line of helium. On the 
other hand, as-siimption that the mutual pcrtiirhation of the tiu) 
electrons is negligible yields a s|M;ctrum formula which covere 
about forty lines of tlic spectrum of neutral helium, and 
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probably be found to cover fifty more lines. It therefore appears 
that the electrons within the atom do not repel each other even 
with a small fraction of the force usually attributed to them. 
Lithium appears to yield similar, although less striking results! 
It is concluded that the field of force of a bound electron is entirely 
engaged by the nucleus, at least in the case of helium and probably 
lithium, but possibly also in that of the higher atoms. A. A. E. ^ 

Spectrum Lines of Neutral Helium. VV. M. Hicks {Nature 
1922, 110, .S09). — The constitution of the .secondary spectnim of 
liydrogen may be examined by a method similar to that used by 
Silberstein (preceding abstract) for helium. Tractically the whole 
of thi.s spectrum depends on the sequence of the Balmer series 
If/(m) denote tlie wth sequent, the wave-length of any line is of 
the form wheri^ the k„ are po.sitivc or negative integers- 

The spectrum is a kind of linkage .spectrum in which the u.suai 
links are replaced by the separations between the successive lines 
of the primary, namely, .o331-o7, 24f>7-75, etc. In Silberstein's 
theory, as in all orbital theories, the two electrons are considered 
to be moving independently, and each to pass between two of its 
corre.sponding paths; if, however, the combined change of energy 
is radiated, these two events must be simultaneous. A. 


Ionisation in the Solar Atmosphere. Hknry Nobbis 
Russell (Aslrophys. J., 1022, 55, 354— 3,>9).— Barium is much 
more highly ionised in the sun than sodium, although their ionisation 
potentials are the same. The absorption of photospheric radiation 
by atoms in the solar atmosphere tends to increase the degree 
of ionisation, both directly, by shifting an electron into a position 
from which its removal is easier, and indirectly, when enhanced 
lines are absorbed, by getting the ioni.sed atoms into states in 
which they are probably less likely to combine with electrons. 
Hie case of lithium, however, is anomalous. Barium lines and 
emiaiiced rubidium lines in the solar spectrum are tabulated. The 
loiiisation potential of manganese (7*6 v(»lts) agrees well ivith the 
value predicted from the behaviour of its lines in the solar spectrum. 

A. A. E. 


* Spectrum of Glucinum and its Noteworthy Relation 

cW? 1 ’ ploying the arc or spark between 

S the mctll® the spectrum 

ot the metal m the visible and ultra-violet regions. The line 

spectrum observed confirms, with certain limitations, the. previous 
measurements of Rowland and Tatrall. In the region AA o5W™ 
wuu A., no line.s, apart from tho.se constituting part of the band 
pectrum, attributable with certoiuty to glueinura, were observed, 
av?!) observed was constituted of AA4(i07?, 4600? 

3909’3*^tsln n ^ 4263-6?, 4210-0, 4079-0, 3994-0, 3936-0,’ 
line I 1-7-) accurate measurement of tlie strongest 

normal ini 4572-73:1:0-0098 A., in terms of the 

normal international iron spectrum. Attention is directed to 

26—2 
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certain analogous physical features characterising the production 
of the band spectra of glucinum and aluminium. The wave- 
lengths of the constituent bands in the spectra of both elements 
are tabulated, and it is remarked that there is considerable agree, 
ment between the respective first differences of wave-lengths ot 
successive lines in corresponding bands in the two spectra. 
Deslandre’s rule is true only as a first approximation, Attention 
is also directed to the approximate constancy of certain numerical 
values calculated from the wave numbers of the heads of the band .5 
AX 4708 and 4842 in the case of the glucinum and aluminium 
spectrum, respectively. It is concluded that the atomic structures 
of glucinum and aluiiiinium, so far as the emission of their band 
spectra is concerned, are the same. >1. S. G. T. 

The Band Spectra of Cadmium. Erik Hultiibn and 
Ernst Benotsson (Compl. rend., 1922, 175, 423 — 426).— .pwo 
systems of bands have been measured at A=4300 and A--4300 
and their structures studied. The results show that the bands 
of the elements zinc, cadmium, and mercury can be embodied 
in the same expressions, and the constants of the scries in the 
bands of cadmium arc given. W. G. 


A Continuous Spectrum from Mercury Vapour. C. I), 
Child {Astrophijn. 1922, 55, 329 — 344; of. A., 1921, ii, 3).— 
A continuous spectrum identical with the fluorescence spectrum 
is emitted in addition to the ordinary line spectrum when («) the 
temperature of the vapour is above 120“^ and below ,100— 4tl0\ 
depending on the pressure, (b) the pressure is above 1 nnn., (c) the 
current density is low, (d) very little air or other contaminating 
gas is present. Ionisation of the vapour is not, however, necessary. 
It is .suggested that the carriers of the spectrum are molecules 
consisting of two or more atoms, which emit the fluorescence 
spectrum as a result of excitation by ultra-violet radiation A 2530 
emitted by atoms .struck by electrons with energies corresponding 
with at least 4-9 volts. The ionisation potential for meremy 


appears to vary with the temperature, reaching a minimum at 
about 140'. Above 120% mercury vapour reacts with air to form 
a dark compound; the reaction is associated with the appearance 
of the continuous spectrum. \ continuou-s spectrum of sodium, 
much fainter than the line spectrum, has also been observed. 

A. A. E. 


The Lanthanum Violet Bands and the Associated Lines. 
Juxzo Okuko {Sci. Jlep. Tohoku Imp. Univ., 1922, 11, 9.')— 104) — 
The edges of the bands in the violet and green regions of the 
lanthanum .spectrum consist of closed doublets, and the edges ot 
these are determined accurately in order to seek a relation between 
the band and line spectra. The best conditions for observing 
the bands and diffused lines arc obtained when the temperature 
of the are is low, or by using lanthanum as the negative electrode 
with a moderate current; under these eonrlitions, the sharp liu» 
are comparatively faint. It was found that one pair of douoi 
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lines exists nearly midway between the corresponding heads of 
each series of bands, and another between the heads of successive 
series so that the bands are not independent of eac;h other. By 
the introduction of the quantum theory, the conclusion is drawn 
than the lanthanum violet bands are emitted as a consequence 
of the molecular rotation when line emission takes place in the 
atom, thus accounting for the double structure of the bands 

W. E.,G, 

The Arc Spectra of Gallium and Indium. H. S Uhler 
and J. W. Taxch (Asirophy.i. J., 1922, 55, 291— .301).— By the 
u.se of a concave grating with 590 lines per mm. and a radjiis of 
curvature of 040 cm., accurate determinations were made of the 
wave-lengths for air and the vacuum wave numbers of twenty- 
three gallium lines and thirty-four indium lines, X4511 to X 2170 
All the gallium lines and twenty-eight of the itjclium lines w’ere 
found to belong to the two subordinate scries, for each of which 
from five to eight terms were identified, h’our indimn lines, pre- 
viously supposed to be single, were resolved. An attempt to 
obtain the absorption spectrum of indium vapour gave only the 
two .stronge.st lines, X4511 and X4102. A. A. J3 

Optical Experiment Demonstrating the Bragg Method of 
Crystal Analysis. Bilfrird Quardeb {Physikat. Z., 1922, 23 
350— 352).— An optical analogue to the distribution of intensities 
ill the various orders of A'-ray .spectra reflected from the 1 ] l" 
planes of sodium chloride or the 1,0,0 planes of zinc sulphide is 
afforded by the use of a photographic grating consi.sling of equally 
Kiiaeed, alternately thick and thin lines. By reducing tlie grating 
ajiertuif, broadening of tlie lines occurs, a result aiiafonous to the 
broadening of the lines in the A'-ray speetrnm, oecuriing on 
powdering the diffracting erystal.s, as oh.served l)y Debye and 
Scheirer (A., 1917, ii, 437). j, (5 q; 

Spectra of A-Rays and the Theory of Atomic Structure. 

IV and V. D. Coster {Phil. Mag., 1022, [vi], 44, 546 — 573) In 

contmiiatioii of previous work (A., 1922, ii. 491),' the author has 
inve.stigated the i-series of the characteristic A'-rav spectra of 
the rare elements from lanthanum (atomic number 57) to lutceiura 
(atomic number 71). In general, the lines for the,sc elements are 
much sharper than those for elements of lower atomic number, 
and mo.st of the stronger lines are accompanied by fairly intense 
satellitra. Measurements have been made of a great number of 
lines which may be arranged in a simple diagram and are con- 
veniently referred to as diagram lines, a number of non-diagram 
lines, and some absorption discontinuities. The measured fre- 
queneie.s of the diagram lines are in agreement with results to be 
Bohr’s theory of the successive development of 
iiie snel s oi electrons in the various atonns. Most of the non- 
lie on the short wave-length side of an intense diagram 
^ , ^‘**erence of frequency between the two lines is 
PP xiinately proportional to the atomic number of the element. 
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A theoretical discussion is given of the origin of the non-diagram 
lines and of the fine structure of the absorption discontinuities 
In criticism of the views of Wentzcl (this vol., ii, 249) in this eon 
nexion, experimental results have been obtained showing that the 
assumption of the successive ionisation of the inner shells of the 
atom is untenable, and that part of the non-diagrara lines are 
emitted by atoms which have lost more than one electron at the 
same time by the impact of a single high-speed ^-particle. An 
explanation is given of the origin of some non-diagram lines lyinir 
on the long wav'e-length side of diagram lines, and it is snggestfd 
that these lines should appear both in the emission and in the 
absorption spectra. J. S. G. T 

Analysis of the Electronic Structure of the Elements. 

A. Dauvillier (J. Phi/s. Radium, 1922, [vi], 3, 221 — 251). —The 
author has investigated the L-seriejs of lines iji the characteristic 
X-ray spectra of uratiium, gold, platinum, iridium, osmium, tungsten 
and antimony, and the A-lines in the spectra of copper and 
molybdenum (cf. A., 1921, ii, 669; this vol., ii, 43, 101, 559), The 
numbers of observed lines have been at least doubled, and owing 
to the correction of certaiix errors, it is shown that Sommerftdd's 
theory is applicalde to th<^ caleiilatioii of the frequencies of these 
line.s. The results have been apjdied to determine the energy 
levels of the atoms of most of the elements and afford a complete 
qualitative explanation of their absorption spectra; they have 
likewi.se been correlated with the ionisation potentials of certain 
gases and metallic vapours, hy the application of the quantain 
hypothesis. The numbers of electrons in the various corpuscular 
layers of the respective elements have been calculated, and it is 
shown that the number n of such electrons is related to the (piantiuii 
number t characterising the layer hy the equation n— 2 t'^. A theory 
is advanced to account for the complex structures of the K and L 
series of lines in the A'-ray spectra of the light elements, and those 
spectra are, by the aid of the tlxeorv, correlated with the corre- 
sponding spectra of the elements in tlie visible region. The 
variation of atomic voluine and chemical valency of the clement^, 
as shown by the periodic table. Is also at least partly exfjlalned by 
the theory developed. J- *S. G. T. 

The Absorption Spectrum of Potassium Vapour. 

Snehamoy Datta {Proc. Roy. Soc., 1922, \A], 101, 539—547).— 
The principal series lines in the absorption spe^’trum of potassium 
vapour have been ineasunNl up to >«- 42 (compared with ?»-24 
previously). ^Satisfactory agreement is shown hetwwni the 
measured frequencies and those eaic.ulatod hy the .series formula 
^j(m)=35008480— l09736-l/(w.4'l-29667— 0-06154/m)2, except for 
m~3 and w=39 to 42. The value for m— 3 is abnormal, and the 
latter values rcceiv'o a po.s.sible explanation along the lines of 8oni- 
merfeld’s assumption of the occurrence of collisions between tie 
electrons emitted from the atom and other electrons or atoms. ^ 
first seven members of the principal scries have been resolv , 
compared with five previou-sly. New absorption lines, 
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appearing at 20 mm. pressure, and apparently not corresponding 
mth known lines in the emission spectrum, were found at higher 
pressures. The combination lines Is — 2d and Is — 2d were found 
to be absorbed, the first as a pair, confirming the presence of a 
satellite to the lines of the diffuse series. The appearance of these 
absorption lines contradicts the selection principle. J. S. G. T. 

Absorption of Potassium Vapour in the Associated Series. 

A. L. Narayana and D. Gunnaiya (Nature, 1922, 110, 250). 

Traces of absorption occur at about 1100°. In the diffuse series, 
distinct traces of absorption have been detected ; the bands 578oi 
5340, 5300, and 5100 apparently correspond with 5782, 534o' 
5323, and 5100 of (2p — m.d). A. A. E. 

Absorption of Light by Sodium and Potassium Vapours. 

George K. Hahrison (Proc. Nat. Acad. Set., 1922, 8, 200 — 263). 

Vapour density alone determinc.s the development of the continuous 
absorption s[reotrum of .sodium vapour. No visible effect is attribut- 
able to hydrogen present in pressures up to 400 mm. of mercury. 
Absorption begins at the last resolved line of the principal series. 
No definite break in the continuous absorption spectrum was 
observed, but the absorption decreases rapidly with decreasing 
wave-length, the region X 2200 A. being one of the most transparent 
regions studied. With unsaturated sodium vapour, the band 
spectrum is much weaker than the line and continuous spectra. 
It is suggested that the bands an^ duo to loose molecular aggregates. 
Fluorescence, which was marked in .saturated vajx)ur, disappeared 
on .superheating the vapour. The continuous absorption spectrum 
of potassium vapour resembled that of sodium. J. S. G. T. 

The Absorption and Fluorescence Spectra of Benzene 

Victor Henri {J. Phys. Radhim, 1022, [vi], 3, 181— 211).— The 
ultra-violet spectrum of benzene has been studied over pressures 
ranging from O'Ol to 65 nun. At the low pmssures the absorption 
band.s arc resolved into a series of narrow bands, about 0T5 A. 
apart, which fuse very readily on pas.-^ing a certain limited pre.ssure. 
They arc distribute<i in eight groups, of which only five are visible 
at O'Ol nini. More than 350 bands have been counted. 

The application of Bohr’s tlieory to the study of these band 
spwtra permits of their classification into four series, each band 
being given by an equation of t be form J /A —.1 — 7 ia — {pb f p^b')-\- 
in which A, H, a, 6, 6', and a are constants and n, p, m, 
and q whole numbers. The intensities of the heads of the bands 
are greatest for p~0 jind diminish rapidly as p increases, which 
IS m agreement with the theory. The coefficients deduced from 
the results of the ultiu-violct absorption are available for the 
calculation of the infra-red absorption spectra of benzene. The 
terms A and B are due to electronic movements and do not enter 
into the frequency of the infra-red absorption bands, for which a 
simp e formula is deduced, 1/X— «« — bp; the agreement between 
tne calculated and experimental values is very satisfactory. The 
moment of inertia of the benzene molecule (/— l'45x 10“^) is 
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derived from the value of the constant oc and compared with that 
calculable from the crystal models of benzene derivatives deduced ' 
by Bragg. 

The ultra-violet spectra of liquid benzene and its solutions 
correspond closely with the spectra of the vapour, except for a 
slight shift towards longer wave-lengths. On dilution, the specific 
effect of the solvent becomes more marked, the bands widen and 
move towards the red ; this effect, which is analogous to the Stark 
effect, may be due to the action of an intense electric field of the 
solvent molecules. The displacement does not bear any relation 
to the dielectric constant of the solvent. The fluorescent spectrum 
of liquid benzene consists of six bands, which are excited by mono- 
chromatic light of wave-lengths lying within the benzene absorption 
bands D, E, F, G, and 11 ; lines which correspond with the A and B 
absorption bands do not excite any fluorescence. The molecules 
absorbing the jnonoohroiaatic light do not return to their original 
state on the emission of tl)e fluorescent light, and the fluorescent 
bands lie towards the rod with respect to the absorption bands. 
When the vapour of benzene is subjected to a high frequency 
discharge, a new absorption band appears (A — 2750 o A.). 

W. E. G. 

The Ultra-violet Absorption Spectra of Dihydric Phenols. 

F. W. Klinosteut (Comp/, rend., 1022, 175, 36^3 — 367). — Theqnanti- 
tative study of the absorption spectra of dihydric phenols in liexano 
solution has given new results. Diagrams of the normal spectra of 
phenol, resorcinol, catechol, and quinol arc given . Thc.se show that m- 
and o-dcrivatives yield re.sults similar to those obtained with phenol, 
whilst the p-compound poasosscs a scries of eight distinct bands 
in place of three exhibited by the other substances. This is a 
general result, as shown by tlie spectra of other benzene derivatives. 
The spectra are considerably modified by the .solvents used, 
especially by alcohol; the authors consider that, as alcohol has 
been used for much work on absorption st)ectra, the observations 
should be repeated with hexane .solutions. H. J. E. 

Phosphorescent Zinc Sulphide containing Copper. B. 

Gudden and R. Pohl {Ann. Fhtjsik, 11122, [iv], 68, 154 — lo0).-~- 
Wilde has recently investigated the variation of the dielectric constant 
of phosphorescent zinc sulphide containing copper due to illumin- 
ation, a phenomenon previously studied by the authors and by 
Molthan. Briefly, the result.^ indicate that the increase in the value 
of the dielectric constant due to illumination is a maximum at about 
140°. The effect small at high temperatures. Teinjwrary fluctu- 
ations of the effect at ail tempcrature.s, and for ail exciting wave- 
lengths, is correlated with the lumino.sity of the phosphorescent sub- 
stance. Regarding the phenomenon as originating in certain centres 
of excitation surrounding the relatively few copper atoms present, 
it follows that the effect must decrease with increasing temperature, 
and increase to a limiting value with decrease of temperature^ 
The occurrence of the experimentally determined maximum a 
140° is explained by as-suming that the mobility of the electrons 
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within the excited centres diminishes as the temperature is reduced, 
an assumption which is in accord with other experimental results. 
^Jic failure to detect the effect in other varieties of these phos- 
phorescent substances is regarded as a matter of accuracy of 
measurement. d. S. G. T. 

Fluorescence, Photochemical Action, and Einsteiu^s Law. 
Fritz Weigert (Z. Physik^ 1922, 10, 349 — 351). — A theoretical 
paper in which the author criticises Perrin’s theory of fluorescence 
{of. A., 1918, ii, 418; 1919, ii, 177). The part played by oxygen 
in the photochemical change of most fluorescent substances demon- 
strates the independence of the fluorescence and the sensitivity 
to light. For example, an oxygen-free solution of fluorescein is 
stable to light. The photochemical reaction velocity decreases 
with increasing partial pressure of oxygen, whereas the brightness 
of the fluorescence is unaffected. The experiments of Wood and 
Pringsheim arc to be explained along these lines. Einstein’s law 
cannot be applied to these photochemical processes, since under 
the most favourable conditions 200 energy quanta are necessary 
for the absorption of one molecule of o.xygen by the fluorescent 
substance. W. E. G. 

Ionisation of Potassium Vapour by Light. R. C. W’illiam- 

sox {Froc. Nat. Acad. Sci., 1922, 8, 255 — 200). — By employing a 
jet of Jiot potassium vapour, directed into a cool vacuum chamber 
and traversed by a pencil of light derived from a mercury arc in 
quartz, evidence has been obtained of the ioni.sation of potassium 
vapour by light. The limiting long wave-length {A 2856 A.) of 
the exciting radiation can be calculated from the ionising potential 
r by the quantum relation Below this limit, the ionising 

power of the radiation increases continuously as the wave-length 
decreases. J. S. G. T. 

Rise of y-Ray Activity of Radium Emanation. F. P. Slater 

{Phil. Mag., 1922, [vi], 44, 300-304; of. this vol., ii, 13).— Curves 
are given showing the rise of y-ray activity from pure radium 
emanation when enclosed by lead and aluminium of varying thick- 
nesses. The fraction of the ionisation due to radium-B when in 
radioactive equilibrium with radiuin-G lia.s been deduced by trial 
for thicknesses of lead up to 20 mni. The data have been utilised 
in deducing the absorption coefficients of the heterogeneous 
y-radiation from radium-.^. W. E. G. 

The Distribution of Radioactive Substances in Solutions. 

Hilarv Lacks and Mathilde Wertenstein [Physikal. Z., 1922, 
23, 318 — 322). — In alkaline or neutral solutions of polonium, 
radiuin-P, radium-F, and radium, allowed to remain for a period 
of hours, the radioactivity exhibited at various depths increases 
as the depth increases. In acid solutions, the radioactivity is 
very approximately uniformly distributed throughout the solution. 
iNo conclusive results were obtained with solutions of radium -^4, 
■Py and -C. The effects are attributed to the presence of minute 
particles, derived from the air or the vessel, in the solutions, the 

25* 
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radioactive material being adsorbed by these particles. Xhe 
results are applied to explain the low values obtained by Paneth 
for the diffusion coefficient of polonium in neutral and alkaline' 
solution, and of thorium-S in alkaline solution. J. S. G. X. 

The Disintegration of Elements by a-Particles. (Sir) g 
Rutherford and J. Chadwick [PhiL Mag., 1922, [vi], 44, 417^ 
432). — The nature of the particles ejected from various elements by 
bombardment with swiftly moving a-particles (cf. A., 1921, ii, 293), 
has been investigated by determining the deflexion of the particles 
in a magnetic field. The results show that the particles ejected 
from aluminium, phosphorus, and fluorine consist of positively 
charged hydrogen nuclei. The same i.s also probably true of boron 
and sodium. The ranges of the particles ejected, in the forward 
and backward directions, from nitrogen, aluminium, boron, fluorine, 
sodium, and phosphorus have been more accurately determined. 
In all cases, hydrogen particles wore ejected in all directions, and 
the maximum range in the backward direction was less than in the 
forward direction. The maximum ranges, inems. of air, of the ejected 
particles, in the forward and backward directions, respectively, were 
found to be : boron, oS and 38 ; nitrogen, 40 and 18; fluorine, Cw 
and 48 ; sodium, 58 and 36 ; aluminium, 90 and 67 ; and phosphorus, 
65 and 49. Only in the case of nitrogen was the maximum range of 
the ejected particles in tlie backward direction much less than that 
of free hydrogen particles. No particles of range greater than 
30 cm. of air, in tne forward direction, were ejected from either 
lithium or glucinum, and there was no evidence of the ejection 
of long range particles from magnesium, silicon, or chlorine. Of 
the series of elements from hydrogen to potassium hitherto 
examined, the active elements (those from which hydrogen nuclei 
are ejected) arc odd-numbered in the order of atomic number in 
the regular sequence 5, 7, 9, 11, 13, 15. The atomic ma-ssos of 
the active element.s are expressed by 4n-|-n', where n is a whole 
number, and a=3 for all except nitrogen, for which n=2. With 
the exception of boron, which has two isotopes, the active elements 
are pure elements. The results indicate that neither lithium nor 
chlorine has any lightly bound satellites in its nuclear structure. 
The hydrogen satellite of nitrogen is relatively close to the main 
nucleus. The nuclei of even light elements are very complex 
systems, and it is difficult to advance any simple rule to account 
for the wide difference in structure of succevssive elements. 


Temperature Coefficient of Electromotive Force of Gal- 
vanic Cells and the Entropy of Reactions. Roscoe if. Gebke 
{J. Amer. Chem. Soc., 1922, 44, 1084—1704).— The KMJ'. of a 
number of electrolytic cells has been determined at a number o 
temperatures and the following values of the E.M.F. of the cr 
at 25® and the temperature coefficient are recorded : Ag|AglJ 
HCI{iV)lAgCl|Cl 2 (1 atm-), A;=! 1362 volts, 
vok«/degrec; Hg|HgCl|HCl(AV)|(’l 2 (1 atm.), A-1 0004 voiu 
A^/AT = ^ 0-00094.5; Ag|Ag€J|KCl(.V)iHgCllHg. A 
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4B/A7’=0-000338 ; AgJAgCI|HCl(Ar)JHgCl|Hg, £=0-0455, ^E|^T= 
0000337; Pb(eryst.)lPb(OAc)2(2A')fPb(Hg), £=0-0057 AEIAT= 
0-000021; Pb(stiek)IPb(OAc) 2 |Pb(Hg), E=0-0057, ’ AEIAT= 

0-000015; Pb{Hg)|PbC]2|HCJ(A)+PbCl2|AgCl|Ag, £=0-4843 AEI 

Ar=0-000202; Pb(Hg)|PbCl,|HCl{A)+PbOl2|H|ci|Hg £=0-5299 
A£/A7’=0-000129: T](stick)|Tl(OH)|Tl(Hg).' £^0 0027 AEIAT- 
0-000020 ; Tl(Hg)|TlCI|NaCI(iV)+HOi(0-001A')TlCl+AgCl|Ai £- 

0-7768 A£/A7’=--0-0000794; Pb(Hg)|PbI,|Pb(C104Uo!218JI4)T 

HClOJPbT.II^, £=0-8936, A£/A7>= -Lo-000042 ; A(Hg)|PbII 
Kl{A)|Pbl2+AgI|Ag, £=0-2078, A£/A3’= -0-000189 ; andPbfHg? 
Pbl2|KI(0-lA-)AgI|Ag. £=0-2135, A£/A7’=-0-000173 The free 
energy, A£jgj, the entropy change, AS^^, and the change of heat 
content, AT/joa. have been calculated from the EM F measure 
ments and tlie temperature coefficients of a number of reactions 
The following are recorded: Ag-|-Hg(ll = AgCl+Hg - A£= — 10-^ 
Cal., AS=7-80 Cal./degree, A/f=1275 Cal.; Pb(cryst )=Pb(He) 
A£=-263, A£=0-97, A/f=26; Pb(8tick)=Pb(Hg), A£=-263 
0-69, AH — —57; Pb(solid)=Pb(Hg), AF= — 263 A«8=0-74- 
P'^<s«‘‘'l)+2AgCl=PbCl,-t-2Ag, A£=-22612 A£= 
-8-.-)8, A£=— 25170; Pb(solid)+2frgCI=PbCl2+2Hg A£— — 
24717, AA’=0-70. A£= -22720; Tl(cry.st )+AgCl = Tici+Ag A£- 
-17975, AS=-l-08, A//=-I8296; PbMid) + L=m, i’/il 
41001, A5'= — 1-20, A£=— 41859; Pb(solid)+2AgI = p|)I 4-2Ag 
A/=-9852, A£=-7-98, A£=-12231 ; Hg+Ici =HgCl AS-i’ 
^g+iC'‘?=^gCl. A-S’=- 13-73 thfrd’fat of 

thermodynamics has oeen siibniitlecl to a most rigorous test and 
discrepancies round earlier by Lew-i.s and Latimer (this vol., ii 
j t ^ reduced tenfold. Assuming the validity of the 
and^hTt‘h® entropies of chlorine and iodine hare been calculated 
and the following values recorded : -- - - 


'^298 — 27-1 ; JIj, 0258 

J. F. S. 




Electric K^aphoresis of Metallic Protein Compounds 
obtained by Treatment -with Powdered Metals. A^Bme 

2V"297 pT>«rmcu^ynamie, 

if m j’ shaking a .solution of egg-albumin or 

to t m'trnr"' "'etals the metals become attached 

0 the protcm.s and the properties of the latter change They 

W heat“a ’T ’ - i"'' “'‘•^^<^'1. they are not coagulated 

y heat, and resrst putrefaction. The “fixation” of the metals 

reaction of the protein .solution and of its 
lo ic oo-bination lose thei? 

Z erf ^ and are not dialysablc. iMetals vary in their 

to a grAor'exient'rh^ proteins : cobalt, copper, and iron combine 
of df * f txtent than do afiiininiiiiu and lead. Powdered oxides 

'"‘I* proteins. By passage of an 
coinnouiid'^ac an alkaline solution of the metallif protein 

lunvo tn ’ jO protein particles become negatively charged and 
metal ^ In the positive elretrode, carrying with them the fixed 
chanrid m acid solution the protein particles become negatively 
g , move to the cathode and a part of the metal is deposited 

26*— 2 
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on the electrode. At the chemically neutral { ? isoelectric) point 
a protein coagulum forms, which gradually changes into a nienibrane 
upon which the fixed metal deposits. Boiling or heating a llietalii^; 
protein solution to 50—60*" changes profoundly its electrophoretio 
properties. It is suggested that the thermolability of sera, the 
fixation of metals by certain organs and their elimination, etc. 
depend on the formation of metastable protein compound.^ and 
on changes in the chemical equilibria of th^c compounds. 

Chemical Abstracts. 


Kataphoresis of Water in Organic Liquids. A. Gyema,\'t 
(Z. ph?jsikal. Ohem., 1022, 104 , 74^88).— The kataphoresis of 
drops of water and aqueous solutions of acid.s, bases, salts, and dyes 
in aniline, guaiacol, and benzonitrile has been measured by a 
microscopic process. In the case of guaiacol (less in aniline and 
still less in benzonitrile), it is found that water and aqueous 
solutions of inorganic electrolytes do not migrate at all or at best 
only very slowly, whilst solutions of salts which furnish organic 
ions possess a considerable kataphoric velocity. The sense of 
the direction is exactly that which would be expected from the 
kataphoresis of the same organic liquids in the corresponding 
aqueous solutions. Xu the case of organic kations, the water drops 
are negatively charged towards the organic medium and with 
organic anions positively charged. Some cases have been found 
which point to the assumption that only a portion of the total 
potential (<), tlur so-called ^-jwtential, is determinative of the 
kataphoresis. Thus, for example, it is found tluit drops of aqueous 
solutions of hydrochloric acid and aluminium chloride in benzo- 
nitrile are positively charged, although when bcnizonitnlc emulsifies 
in tlie solutions tt is positively charged; this phenomenon finds 
its explanation in tiic ^-poteutiai. The smaller velocity of migration 
of drops of aqueous solutions of elect r(3lytcs (mnnot l)e directly 
explained by the assumption that in tlicsc ca.ses the ^-potential 
in the organic liquid is much smaller. Probably it is to bo 
explained by the inorganic ions being much less solvated in organic 
liquids than the organic ions. The Helmholtz formula for the 
velocity of kataphoresis cannot be directly applied to 
emulsion in organic liquid.?. 

Thermo-compression and Thermo-additiom^ ^Iaurice 
Deleuer { Bull . ^ Issoe . Cbim . *S’?<cr., 1922, 39, 477 -480).— • 
theoretical paper in which the conditions under which the equation^, 
moist vapour t-moist va|xmr=supcrhcated vaimur, and super- 
heated vapour I sii|X*rhcatcd va|Kmr — moist vaj)our, are 
discussed. ‘ ' 


Determination of Specific Heats at Low Temperat ■ 
Franz Si.mon (4h«. Physik \ 1922, |ivj, 68, 241 
accuracy <4 dclermiiiation of heats of 

temperat ure.s devised by Nenist and Schwera (A., 
has been considerably incrca.se(l by using a • nyt 

designed so that the amount of liquid hydrogen employe 
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unneeessjrily increased. Determinations have been made and 
the values tabulated of 'the respective sxjeciiic heats of quartz 
glass, ehristobalite, “ Lindemann ” glass, mercury, ammonium 
chloride, dextrose, cuprous iodide, glycerol, and keton-resin (“ Koton- 
harz,” D.R.-P. 309224), at temperatures ranging from 15° Abs 
to the ordinary temperature. The e.xpressing the value 

of the molecular heat divided by the number of atoms m the mole 
culc, by the relation Cy=r, IUx where T is the absolute 

temperature, is very clo.seIy obeyed by ammonium chloride for 
temperatures between 20“ and 32° Abs. Anomalous values of 
the specific heat of ammonium .salts are due to a transformation 
occurring within certain range of temperature— from about 
140“ Abs. to 243“ Abs. in the case of ammonium chloride The 
sudden drop in the value of the atomic heat of glycerol when the 
temperature is reduced just below 180“ Alw. is correlated with 
the softening of the substance at this tcmirerature. In the case 
of cuprous iodide, values of the free energy calculated by means 
of Ivernsts theorem are in agreement with experimentally deter- 
nnned values. The values of the energy liberated by the com- 
bustion of dextrose at various temperatures are tabulated The 
4 reaction in Xcrnst’s relation is 

704„500 cal.,, at 290 and 706.700 at 310“ T. It is shown that 
the value of the specihc heat of conijilex bodio.s at different tern- 
peratiires can be represented by the Xernst interpolation formula 
consisting of the sum of the Debye and Einstein functions. The 
nuinber of the latter functions is small compared witli the number 
of the former pe general charaetorist ic.s of the variation with 
tcinpiTature of the atom le heats of complex bodies is di,scu,»sed 
from the point of view of atomic vibrations, and it is .shown whv 
111 many eases, Bertholofs principle affords a close approximation 
to the energy relations involved. j S G T 

in Physico-chemical Law. H.^wkswokth Colltvs 

(Chru. Acuw 1922. 125, 81-83, 97- 98),-From tables of the 
atomic "eight and specific gravity of the elements, and the specific 
gravity and heat of formation of a number of molecules, the ndativc 
oluines of the elements in combination and the heat of formation 
of till elements when combining to form molecules are deduced 

values ‘it i?? f™m the observed 

J f I '’f formation of each element 

of volmifc^' Bv eh “‘“"he "eight and the change 

the X T ®y change of volume is meant the difference between 
the plume of the element in the solid .state at 1.5“ and the vXnm 
of the element in combination with others at 1.5“. J. p. s. 


Ra3ie.s Chandh.v Ray 


Heat of Crystallisation of Quartz. 

dieoff ^50!'-5l6).-The heat of ;;;;ta7fis* 

heats f has be<>n determined by measuring the respective 

acM Thr o, lowin' ““r “ hydr^firori: 

nf tollowing values were obtained for the specific heat 

percmrcr acid solutions containing the respective 

ges by weight of hydrofluoric acid : 10%, 0'908 ; 20%, 
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0-838 ; 30%, 0-756 ; 34-6%, 0-724. The mean values of the heats 
of solution in hydrofluoric acid per gram-molecule of silicon 
dioxide were found to be : silica glaas, 37-24 Cal. ; silver sand 
30-29 Cal. The heat of crystallisation of quartz, represented by 
the difference, is therefore 6-95 Cal. per gram -molecule. 
value agrees with that calculated from Tseliernohaeff and Wobta. 
dine s results, but is much higher than those obtained by Miilert 
(2-21) (A., 1912, ii, 626) and Wietzcl (2 32), (A., 1921, ii, 5 (i 4 j 
The discrepancy is attributed to the effect of jwolonged grindiny 
in reducing part of the substance to the v-itreous condition. Xlic 
calculated value of the heat of cry.stallisation at 900“ is O’oO Cal 
per gram-molecule. At 1300 — 1400", the value is not much different 
from that at ordinary temperature. ,1. S. G. T. 

Separation of Liquid Mixtures by Centrifuging. Robert 
S. Mulliken (J. Anwr. (,'hem. Aoc., 1922, 44, 1729 — 1730),— In 
an earlier paper (this vol., ii, 492) the author showed thenno- 
dyiiamically that the same se|>.aration of isotopes should be obtain- 
able by centrifuging a Inpiid as a ga.sMiu.s mixture, at a given 
speed. The same result was stated to be true for ideal solutions 
in general. The latter statement is now shown to be incorrect, 
The result depends not only on tlic ideality of the solutions, but 
also on equality of the vapour pressures and of tlie atomic or mole- 
cular volume.s of the constituents. These conditions arc fulfilled 
in few ca.ses excei>t that of a mixture of isotopes. J. F, S. 

Viscosity and Molecular Dimensions of Sulphur Dioxide. 
C. J. Smith {Phil. Mag., 1922, [vi], 44, .508--5n).— By Rankine’a 
method, the author has determined the viscosity of sulphur dioxide 
to be 1-253x10“* C.G.S. units at 180“, and 1-630x10“* at 1000’. 
The value of Sutherland's constant calculated therefrom is 416, 
and the corresponding value of the viscosity at 0°, extrapolated 
by Sutherland’s formula, is 1-168x10“* C.G.S. unit.s. The value 
of the mean collision area, calculated from the results by Chapman’s 
formula, is 0'94xl0“** sq. cm. with a po.ssible error of 2 or 3%. 

J. S. G, T. 

Viscosity and Molecular Dimensions of Gaseous Carbon 
Oxysolphide. C. J, Siirrn {Phil. Mag., 1922, [vij, 44, 2S9— 
292). — The viscosities of carbon o.xysulpbide have been determined 
at 15“ and 100“ by the method described by Rankine and Smith 
(cf. A., 1921, ii, 694, 696; this vol., ii, .’>49). The values obtained 
were i;i 5 = l-200x 10“* C.G.S. units, and t;](,o=1-554x 10* C.ti.S. 
units ; and by extrai)olation from .Sutherland’s formula i)p=I135X 
10“* C.G.S. units. The mean area which the molecule presents 
in mutual collision is A = 1 06 X 10“*^ cm W . E. G 

Measurement of the Pressure of “Surface Fluids": 
Oleic Acid. A. Mabcelin {Comjil. rend., 1922, ^175, |; 346— 
348). — In order to measure the pressure exerted by thin layers 
of liquid resting on the surface of a second liquid, the author bm 
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constructed a “ surface manometer ” which is sensitive and 
capable of rapid measurement. In the case studied, the addition 
of successive small quantities of oleic acid to the surface of water 
contained in a vessel results in a eorrcsjKinding increase of pressure 
until a limiting value is reached, at which point a portion of the 
acid is floating as a drop of oil on tlio surface. This “ surface 
saturation pressure ” is comparable with the maximum tension 
of saturated vapour; it chai-acterLses the equilibrium between 
the “ surface fluid ” — a two-dimensional phase — and the same 
substance in a three-dimensional phase. At the equilibrium point, 
ju'cssiire on the surface liquiil results in conden.sation into drops, 
and conversely. A further series of experiments was made in 
which the quantity of oleic acid was in.suthcient to cover the entire 
surface of the water. By .surface compression, the prc.ssiire which 
is initially zero increases slowly at first, then more rapidly tending 
towards the saturation limit, and on allowing the surface liquid 
to cxjiand, its pros.sure decreases in the inverse sense. If curves 
arc drawn representing these pressures as function-s of the surfaces, 
the second curve falls bidow the first; the two meet a.symptoticaIly, 
an<i the whole is of the sanu^ type a.s the curves of magnetic 
hysteresis. It i.s also .shown that there is no limit to the extension 
of the surface li([uid; this apparently corre.spond.s with the limit- 
less expansion of a gas. ♦ H. J. E. 

The Properties and Molecular Structure of Thin Films. 
Ill, Expanded Films. N, K. Ada.m (Ftoc. Roy. Soc., 1922, [rf], 
101, 516—531). — In continuation of previous work, the author 
has investigated the effect of temperature on thin films of fatty 
acids spread on surfaces of distilled water, a phosphate solution, a 
dilute solution of hydrochloric acid, and of sodium hydroxide. At 
a certain temperature, dependent both on the nature of the substance 
in the film and on the composition of the solution, the films expand 
along the surface. The phenomena observed are discussed at 
length and the attempt is made to correlate the behaviour of such 
expanded films with that of a gas, the barriers on the surface over 
which the film is expanded representing the walls of the containing 
vessel in the case of the gas. The “ gas ” equation for the expanded 
films is of the Van der Waals’s type, the b term, however, represent- 
ing twice and not four times the area of the molecules, and the' 
V term being replaced by the area of the film. It is shown that 
expanded films are one molecule thick, and that the molecules 
are probably arranged vertically, that is, they do not lie flat on 
the surface. It is shown that the steady increase in the expansion 
temperature with length of chain constituting the compound 
probably arises owing to the lateral attraction of chains lying side 
by side. The bearing of this result on the crystal structure of 
fatty acids and their esters is discussed. There appears to be no 
a priori reason for the view that lateral adhesion between the 
molecules prevents the films dissolving. Conclusions previously 
reached {this vol., i, 424) regarding the structure of cis- and irane- 
acids are now considered to be incorrect. J. S. G. T. 
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Electric Endosmose. Alvin Strickler and J. Howart. 
Mathews (J. Amer. Chem. Soc., 1922, 44, 1647 — 1662).~-i'jj° 
rate and direction of the endosinotic flow of acetone, amyl alcohof 
nitrobenzene, pyridine, benzaldchydc, M-butyl alcohol, furfuralde' 
hyde, isopropyl alcohol, and o*nitrotoluene have been detenTiine(j 
using a modified form of Briggs’s apparatus (A., 1917, ii, 236 ; lojg’ 
ii, 214). The influence of the addition of acids, bases, and t^alt 
on the endosinosis has also been investigated. An adsornti 
orientation hypothesis has been suggested to explain the establish 
ment of the original charge at the surface of contact of the membrai 
and solvent. This states that the molecules of the solvent oT 
adsorption, are orientated on the membrane surface producing 
charge by their polarity. Tf dissociated molecules are 
they affect the membrane charge by specific adsorption of the 
ions produced. This does not eliminate adsorption, but sugaesf- 
a more comprehensive view of the mechanism for the e.stabli.<;hnient 
of the original charge. The experiments show that the per 
mcability of the membrane is an important factor in detcruiinine 
endosmotic flow, and that it is possible to use and duplicate 
membranes of filter-paper when using organic solvents. The 
rate of endosimxsis is not quite a linear function of the voltase 
applied when this is varied over a wide range. Briggs’s results 
{loc. cit.) as to*temperature effects with water have been coiifirmod 
with non-aqueous solvont.s. The valency rul(‘ df>es not hold with 
the non-aqueous solvents investigated, and the order of adsorption 
of ions and their i*elativc adsorption varies with tlie solvent 
employed. The concentration curve exhibits a maximum with 
non-aqueous solvents and the flow at low concentrations is in the 
same direction as that of the pure .solvent. The addition j)f wat^r 
to non-aqueous solutions change.s the endosmo.sis in tlie direction 
it would manifest in pure water, the first additions showing the 
greatest effect. The (Urcctioii of endo-sinosis is not determined 
by the dielectric constant ratio, although thi.s ts ])robab]y a measure 
of the magnitude of flow. I’lie Hofmeistrr scrit>s is not consistent 
when considering endosmotic effect.s in ri<m-a{pieons soivcnl.s. 

J. F. S. 

Dependence of the Adsorption by Charcoal on the Quantity 
of Charcoal and the Nature of the Adsorption Isothermal. 

A. PODOH and B. .Schoxfeld (A'o//otV/ Z., 1922, 31, 75 — 80).— 
The adsorption of acetic, lactic, and taitaric acids by various 
amounts of animal charcoal from solutions of various concentration 
has been determined. It is shown that with sufficiently dilute 
solutions of the.se substances and with a sufficient quantity of 
adsorbent the index Xjn of the ad.soqition equation approaches 
and reaches unity in the same way a.s wa.s 2>r<^'’mu.sly shown to 
be the case for amino-acids, polypeptide.s, and some carbohydrates 
(A., 1921, ii, 21). In sufficiently dilute solutions the value of n 
is very sensitive to changes in the amount of charcoal employed 
in the sense stated above. In less dilute solutions the value of » 
is practically independent of the amount of charcoal used. The 
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(fj— c)— w curves, where w is the amount of adsorbent and (r — c) 
the quantity adsbrbed, are parabolic and convex to the w axis°and 
are steeper the greater the initial concentration, and the smaller 
jfl is. The c—w curves are also parabolic but concave to the w 
axis, the concavity being greater the larger c„ and the smaller w 
From this behaviour it is concluded that the expre,ssion dcldu— 
nclw is correct, and interprets the ad.sorptioii equation x— 
or x^ — k{Cf^ x). In keeping with this interpretation of 
the index «, the role of this quantity in catalytic and fermentation 
processes is discussed. J P S 

The Adsorption of Ions. Jnakendr.i Nath Mdkhekjep 
iPkU. Mag., 1922, [vi], 44, 321-34C).-A critical resnmrof tS 
literature on the adsorption of ions in which the author applies 
his theory of the origin of the charge of a colloidal particle and 
its neutralisation by electrolytes (cf. this voL, ii, 198). The 
characteristic form of the ad.sorption isotherm, obtained 'when the 
ions are multivalent or complex, is explained on the ba.si.s of the 
greater chemical activity of the complex anions over that of the 
simple kations. It is assumed that the electrostatic attraction of 
the surface on the kation is less than the chemical affinity acting 
on the amon. With increasing concentration of electrolytes the 
charge on the surface will decrease until a halarfcc is reached 
between the chemical adsorption of the anion and tho electrical 
adsorption of the kation. The second iiiaximiini is due to a balance 
between the elc-ctncal adsorption of the kation and anion. A theorv 
of the action of acid.s and alkalis on the surface is developed for 
(1) an inert surface, and (2) a chemically active surface^: rirc- 
fercntial adsorption of one ion. The maxim uin charge due to 
acids gives a mea.sure of the hydration of the surface. The con- 
ception of the chemical adsorption of the anion i.s applied to ionic 
equilibria on the surface of colloid.s and to (he interchange of 
kations in the soil. q 

The Connexion between Hydrolysis and Adsorption 

W Moeller {Z. Leder- u. Oerb.-Cliem., 1922, 1, IGO— 16,i 183— 
188; cf. ibid., 1921, 1, 47; Collegium, 1920, 109, 152, 209 ’-^67) — 
An investigation of the .swelling and hydrolv.si.s of gelatin in liydro- 
chloric, acetic lactic, and butyric acids yielded results similiX • 
thase witk hide powder. Hydrolysis product.^ with organic acids 
Md the intact gelatin. With mineral acid.s hydrolv.si.s 

and with organic acids ad-sorptioii iiredominates. " 

Chemtoal Abstracts. 

ParHtlo?'nf® u ^.^seous Molecules with any [possible] 

Pi-ANCK (Nte«i!g.9ier Hrciiss. 
the question theoretical paper in which 

enervrnf discussixl as to whether or no the free 

additfvelv of similar gaseous molecules i.s made up 

when the^Ti?ri*>^ energies of the individual groups of velocitiei, 
energy is l^ssible and the internal 

gy s m accord with the temperature. It is shown that the 
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above question must l>e answered in tlie affirmative. It is also 
shown that in the diiTu.sion of two molecular systems similar in all 
respects except that of velocity, the rerluction of the free energy 
is independent of the difference in the velocities. Further, in 
connexion with the foregoing, it is shown how this case explains 
the so-called Gibbs paradox, despite the fact that the velocity 
is a continually changing quantity. J. F. S. 

DiSusion and Intertraction. C. G. Sciioneboo.h [ Proc . Roij 
Soc., 1022, f.t], 101, 5;U ."(Si)).— The phenomenon of “ psi‘ucl,n 

podial ” intertraction was originally observed by Wright, when 
blood-serum was run slowly on to an aipieoiis .solution coiitainino 
from n to S'lij of common salt. The upper fluid is carried donn 
into the lower, and the lower rises into the upper. The phenomenon 
may bo observed with all inorganic and organic compounds soliihle 
in water, provided the dilference in Ki>ccilic gravity of the two 
solutions is not too grrart and the solutions do m,)t react chemically, 
, Surface tension alone i.s concerned in tlu^ pixrduction of the 
phenomenon, size of molecule and water of liydration exerting 
no influence. Distinction i.s drawn between the proces-ses of 
*■ pseudopodial " interlraction and " .simple '' intertr, action, a procass 
intermediate between the former ami lli<! procc,s.s of diffusion, 

J. S. 0. T. 


Preparation and Use of Collodion Osmometers. Wili,u.« 
Brown (.-1/in. Bot., 1922, 36, I.IS — 139).— Details are given for 
the preparation and u.se of collodion tliimhles for osmotic experi- 
ments. They are tulaptcd for comparative rather than for ab-scilulo 
measurements. W. R. 


Ionic Properties and Chemical Facts. IV. Lattice Energy 
and the Work of Ionisation of Inorganic Compounds. H. G, 
Grimm {Z. physikal. Chem., 1922, 102, 1 13 — 140 ; cf. this vol., ii, 127, 
483, 035).— A theoretical paper in which Ihe author ha.s collected and 
calculated the nece.s.sary data for comparing the regularities of the 
heat of formation of inorganic .substances, and for showing the con- 
nexion between the heat of formation with the ionic properties, charge, 
radius, and structure. The lattice energy and wr/rk of ionisation 
have been calculated or approximated for about one hundred 
inorganic sub.stanees from the newer experimental data and where 
thi.s is not available the differcnee.s of the lattice energy have ken 
measured and the variation thus determined. J- r. 8. 


Ionic Properties and Chemical Facts. V. Connexion 
between Heat of Formation, Lattice Energy, and the lomc 
Properties. H. G. Gbim.m (Z. physikal. Chem., 1922, 102, 141 
168 ; cf. preceding ab.stract).— The connexion between the heat 
of formation, lattice energy, ionic radius, ionic structure, and lora 
charge has been investigaterl. It i.s .shown that, in opposition t 
the heat of formation, the lattice energy of solid aubstaiices a 
the work of ioiii.sation of gaseou.s substances, so far as tnes ^ 
known, are definitely related to the ionic properties, 
structure, and radius. The lattice energy and work of lonisauou 
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decrease with increasing radius both with anions and kations 
when the ions oorrlpared have the same number of exterior idectrons. 
The characteristic gradation of the ionic radii is in general repro- 
duced in the gradation of the lattice energy. The difference 
between the lattice energies of coin^unds of tivo outwardly sini ilarly 
con.structed kations or anions with a common anion or kation 
with the same exterior sheath, decreases with increasing radius of the 
common ion. Compounds which contain kations with eighteen 
exterior electrons have considerably greater lattice cnorgie.s than 
compounds with the corresponding kation of tin: same period 
which have only eight electrons. I'lie imloids of kations with 
eighteen or twenty exterior electrons show a much smaller depend- 
(‘iice of the lattice energy on the halogen-ion radius than the haloids 
of kations with eight exterior electrons. In all cases investigated 
the .series Un^> f/i,i+ > is true, whore 11+ has 0, Li+ has 2 and 
Xat lias 8 exterior electrons. The empirical relationship (ff(six’,)— 

— f'(xax’') is shown to‘be 
true, where U represents the work of if>ni.sation of the substance 
in the brackets and X and \ are Iialogens. A similar expression 
i.s also true for boron and lithium haloids. Tlicse relationships 
can be deduced when heteroimlar linking.s are assumed for all the 
substances concerned. Tlie haloids of carbon and the halogen- 
substituted hydrocarbons do not follow a relationship corresponding 
witli that followed liy ions containing the helium sheath. This 
indicates, as also do preliminary and approximate calculations on 
the models of liH.j and that the carbon compound.s concerned 
do not possess a polar linking. Making use of Born’s cycle, many 
of the known regularities of the heat of formation of .solid substances 
and of dissolved aubsl.anees as well as the exceptions to the regul- 
arities can be investigated. The grailation of the lieat of fonnation 
by the variation of a .single ion of the compound can be attributed 
to the variation of three thcrmocliemical quantitie.s which depend 
on the ionic properties in the .simplc.st manner. The periodicity 
of the heat of formation of oxides and chloride.s can, in the neigh- 
bourhood of the maxima and minima, be explained by similar 
analysts. / p g 


ESect of Sucrose on the Activities of the Chloride- and 
Hydrogen-ions. J. W. Corran and W. C. McC. Lewis IJ 
Amcr. Chem. Soc., 1922, 44, 1673— 1684).— The effect of the 
addition of sucrose on the activity of the chloride-ion in 0T*V- and 
6 o-t -solutions of potassium chloride solutions has been investigated 
rf+rr® f +'g|AgCl|KCI{ci)i]KCl(C 2 )-fSucroselAgCl|Ag. 

t has been found that the increase in activity could be accounted 
lor by simjily taking account of the decrease in the total water 
present m the solutions ; that is, the potassium- and chloride-ions 
are soluble m the water of hydration of the sucrose. The effect 
01 sucrose on the activity of the hydrogen-ion in O-lA-hydrochloric 

•"'‘king use of the assumption of 
eblori independent activity of the 

ide-ion m solutions of chlorides of the same concentration. 
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It is shown by means of a comparison between the hydrogen-io 
activities obtained in the present experiments, and the%iilu” 
obtained with a hydrogen electrode, that the hydrogen electrod* 
measures the hydrogen-ion activity and not the geometric mean nf 
the activities of tlie hyiirogen-ion and the accompanying anion 

J- !'■ S, 

Ionisation Constant of Hypochlorous Acid : Evidence ior 
Amphoteric Ionisation. William A. Noyes and Thomas a 
Wilson (J. Amer. Ckem. Soc., 1922, 44, 1G30 — 1037).l-'ri,(; 
electrical coniluetivity of dilute sohition-s of hypochlorous acid 
and mixtures of nitric acid and hypochlorous acid at 25" was 
measured, using a flowing electrolyte, with the object of testinii 
the view of Stieglitz (A., 1902, ii, 06) that hypochlorous acid is an 
amphoteric electrolyte. Tl;e results show that the value k is 
0'70xl0““, the value of kt, for hypochlorou.s acid i.s too small to 
be determined by the change in tlie conductivity of O’OOOl.Y-nitric 
acid when hyjKx'hloroiis acid is added to it. Wheti a current of 
air is passed llirough a solution of hypochlorous acid, clilorine 
monoxide and not tlie .acid escape.s. This indicates the priseiiee 
of positive chlorine-ions in such a .solution and coiiflrm.s the ampho- 
teric ionisation of the acid ; HCK) nx H’ -!-(‘'IO' ; HCTO Ol'+Ofl' 
If tile Lcwis-LiXngmuir hypothe.sis i.s accepted, it requires an inter- 
pretation consistent with those facl.s. J. F, 

State of Aggregation and Liquid Crystals. 0, Leiimasx 
{Z. physikal. (’hem., lt>22, 102, 91—101). — In a recently publblicil 
work (" Die .Aggi’egatzustande ”) Tamnmnn has que,stionecl tlio 
existence of liquid cry.stal.s hociUi.se they do not fall into tlie .sclicnic 
of states of aggregation. The .author, therefore, has rc])(‘atcd the 
evidence on which the existence of tlie liquid crystal state of 
aggregation is based. J, F, S, 

Glass Suspensions produced by Rubbing Glass Walls 
with Glass Rods. Robert Fricke (Kolloid Z., 1922 , 31, SC- 
SI ), — -Moderately concentrated glas.s .siispension.s may he jirepimsl 
by rubbing the sides of a test-tulie with a gla.ss rod. These sus- 
pensions are alkaline to jihenolphthalein and have a normality 
of the order 1/KJOO xvhich inorea.ses on keeping the suspension. 
They generally stettle completely in twenty-four hours, but the 
settling i.s more rapid if clectrolytc.s arc atldcd. The particles are 
ncg'itively chargcil and wander to the anode on the ajiplicatioa 
of an electric cuiTont. Examined in the ultranncroseope, the 
particles are si-en to have diameters varyinv between 20 a and 0‘5y. 

J, F, S. 

A New Apparatus : The Nephelectrometer. T. Xewtox 
Kuoelma.ss {(Jompt. rend., 1922, 173, 343 — 345). — Change.s in 
the degree of aggregation of a colloidal .solution may be observed 
quantitatively by measuring variations in the degree of trans- 
parency. Thi.s is effected by allowing light of weak intemity 
from a constant source to fall on a -sensitive thermopile after 
traversing a vessel containing the solution. The apparatus i* 
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standardised by taking a series of readings after filling the vessel 
with distilled water. The author has used the apparatus in order 
to observe the coagulation of fibrinogen and the results obtained 
are expressed numerically. H. J. E. 

Nepheloznetric Efiect of Colloidal Systems of DiHerent 
Size of Particles. H. Bechhold and F. Hebler [Kolloid Z., 
IU22 31j 70 — 74). — The connexion between the turbidity and size 
of the suspended particles has been examined nc^phelometrically 
in the case of suspensions of barium sulphate in various mixtures 
of ethyl alcohol and glycerol. Tlie degree of dispersion of the 
suspensions varied from 2*5 to 4 /x/x. The results show that for 
suspensions containing the same amount of barium sulphate but 
of varying degrees of dispersion, the turbidity increases from 2'5/a 
downwards. The maximum turbidity is reached with particles 
of about 800 /a/i for white light, that is, in the region of the extreme 
red. Further reduction of the size of the particles caused the 
turbidity to decrease strongly. It i.s in this region that Rayleigh’s 
law holds. By the term turbidity is to bo understood the 
effect, observed with the nei>holoineter, whicli is brought about by 
the diffraction of the light by the dispense pha.se. A method is 
described whereby the diameter of submicron.s and amicrons may 
bo determined if a compari.son turbidity of a substance with 
particles of known diameter is available. J. F. 8. 

Tt^bidity Standard. H. Bechhold ami F. Rrbj.er {Kolloid 
Z., 1922, 31, 132 — 137). — The authors have prepared an easily 
rcproducil)lc and fairly stable standard turbidity and a sol suitable 
for use as a standard in work on turbiditie.s and suspi*usions. 
They characterise as standard turbidity one wliich contains l/IOOO 
tnol. of barium sulphate; this i.s prepared by mixing 1/500 mol. 
of hydroxylamino sulphato di.ssolved in glycerol with an equal 
volume of 1/500 mol. barium chloride also di.ssolved in glycerol. 
The precipitate is chiefly made up of particles 2*5 /t in diameter. 
The standard sol is characterised as a turbidity which contains 
1/200 mol. of barium sulphate; thi.s i.s prepared by mixing barium 
chloride and magnesium sulpliatc dissolved in a mixture, of glycerol 
(O'o) and i.sobutyl alcohol (1*5). This is tiu'ee times as turbid 
as the standard turbidity and can l>e made of the same turbidity 
by mixing with glycerol containing 15“^, of /wbutyl alcohol. Tire 
standard sol consists of primary parlioles of not more than 90 ///x 
diameter. The standard sol is stable and constant for at least 
six Jiionths, whilst the .standard turbiditv i.s not trustworthy after 
eight days. " j. f, S. 

of the Mechanical Synthesis of Colloids. F. Sekera 
[Kolloid Z.y \'d'2'2, 31, 137 — 147). — The theory of the production 
01 colloids in Plauson's colloiil mill is briefly i\s follo\\s. The 
niechanical grinding process bursts the active inoleoular compounds 
the solid substance and produce's particles of 
CO oidal diiiicnsious. From the surface of these particles the 
residual valencies lend to cause an aggregation of the small 
particles, so that secondaiy to the dispersion an aggregation process 
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is taking place. To retard or prevent the aggregation, the residual 
valencies are saturated by the addition of an eIectrol 3 rte which 
produces salt complexes and chaiges the particles. J. F, S. 

Dielectric Constants of Colloidal Solutions. J. Errera 
{Kolloid Z,, 1922, 31, 59 — 64), — A method for measuring the 
dielectric constants of colloidal solutions, based on the Kernst 
condenser method is described and has been used to measure the 
dielectric constant of vanadium |)entoxide sols. It is shown that 
a solution containing 14 per thousand has a dielectric constant 
of 400 in comparison with that of water of 81. This high value 
is not obtained with the freshly prepared sol, but appears only 
after long preservation. Thus a freshly prepared sol gave a 
value 74 7 which in seventeen days had risen to 94*8. The value 
given above was for a sol which had been kept for five years. The 
dielectric constant shows a characteristic dilution curve and a 
definite dependence on the temijerature, current density, and the 
potential amplitude. The dielectric constant obtained is doubtless 
connected with the well-known double refraction of this sol. 

J. F. S. 

An Experimental Test of Smoluchowski’s Theory of the 
Kinetics of the Process of Coagulation. JiJakendra Nath 
Mukherjee and B. Constantine Papaconstantinou {PkiL Mag. 
1922, [vij, 44, 305 — 320). — According to the theory of Smoliichowski 
(cf. A,, 1917, ii, 297), the successive stages in the coalescence of 
a colloidal solution are always the same and depend only on the 
time, and thus any property of the sol that varies continuously 
can be utilised to fix a definite stage in the coalescence. If his 
equations hold, all curves showing variations in the physical 
properties of the colloidal solution should be similar. Previous 
experimental work in which ultramierosoopical measurements 
have been made has yielded inconclusive rlatn, po.s.sibly owing to 
difficultie.s inherent in the method.s of measurement. The authors 
have tested the views of Smoluchowski by measurements of the 
changes in colour of gold sols on the addition of an electrolyte 
(cf. T., 1920, 117, 1563). Since the absorption coefficient in the 
red region varies continuou.sly with the coagulation, the attainment 
of a definite Naliie of the absorption coefficient for a fixed wave 
length (683 is taken as rcpirsenting a definite stage in the 
coalescence. Experimental valuc.s of the al.)sorj)tion coefficients 
for the addition of several coiic^^ntrations of i^otassium chloride, 
potassium nitrate, and barium chloride have been previously 
given {loG. c/*/.), and it is .shown that the ratios of the times required 
to reach the same absorption coefficient are independent of the 
time or the stage of coalescence. 11 k* data thus supply the best 
evidence so far recorde<l in favour of the tlieory of Smoluchowski; 
T in his equatio is is a con-stant in the case of the gold sols within 
the limits of coagulation studied. The jH-reentage of suece-ssful 
collisions between the colloidal partiele.s increases rapidly with 
increase in concentration of electrolyte and varies markedly with 
changes in tcmjierature. W. E. G. 
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Colloidal Solutions of Carbon in Water. P. C. L. Thorne 
^Kolloid Z.j 1922, 31, 119 — 132), — The author briefly .summarises 
the literature on the formation of colloidal solutions of carbon 
and discusses the results obtained. An account is given of the 
preparation of colloidal solutions of carbon by the dispersion of 
charcoa.1 anodes in the electrolysis of solutions of ammonia, sodium 
hyiiroxide, and dilute acids; similar experiments were carried 
out with graphite electrodes. A stable carbon sol may be prepared 
by the electrolysis of a solution of ammonia for six hours between 

two carbon electrodes with an anode current dcn.sity of 0'6 1-2 

ampercs/cm.^ and a voltage of 220. On filtering, the solution 
had a concentration 0145A' of ammonia and gave a residue of 
0 034 gram per 100 c.e. This residue was in.solubIe in water, 
but redissolved in a dilute solution of ammonia; the excess of 
ammonia may be removed by boiling and the sol is then more 
stable than one which has been dialysed and still contains 0-039iV 
aiiiinonia. The ammonia-free sol is deep black in layers greater 
than 1 cm. thick and in thinner layers brown, and is made up of 
particles of about the same size as those of metallic sols. The 
iuHucnce of electrolytes on the sol has been investigated and the 
number of millimols. ncce.ssary to coagulate 1000 c.c, of the dialysed 
sol found to be: hydrochloric acid, (K); sodium hydroxide, 290; 
amnronium hydroxide, >9000; .sodium chloride, 4o0 ; barium 
chloride, O o; and aluminium chloride, 0-3. The.se quantities are 
ver> similar to tho.se required to coagulate a platinum sol. Similar 
experiments have been carried out with grapliite sols and results 
of the same kind obtained. The most marked difference between 
the carbon sols and the graphite sols is that of colour, the former 
being browm and the latter black. An nnalysi.s of the dried sol 
shovss that it is not a- pure carbon .sol which has been dealt with, 
but a mixture, the coiiijX)sition being C, ()6-01“u; H, 1'99%; 
0, 15'25%, insoluble and incombustible re.siduc (probably silica), 
16'lo%. J. F S 

Electrical Properties of Silicic Acid Sols. Otto Lose.xbeck 
{Roll. Chem. Bdhefle, 1922, 16, 27— 46).— A number of experi- 
ments arc described on the influence of .silicic acid sols on the 
electrical conductivity of solution.s cfl hydrochloric acid, and on 
the kataphoresis of the .sol both i)ure and in the pre.sencc of hydro- 
chloric acid of various concent rat ions. It i.s shown that the 
electrical conductivity of hydrochloric acid solutions of concen- 
trations up to O’Ol.V i.s considerably reduced by the pre.sence of 
silicic acid .sol. This reduction does not take jilace inslantaneouslv, 
but the aiiioimt of dccrca.se incre<i.se.s with time according to a 
function of e, that is, the deerease is at first rapid and then con- 
tinuously slower until it becomes asymptotic and a liiiiiliiig value 
is_ approached. From the niea.suremeuts of the iiiigratioii velocity 
of the silicic acid pfirticle.s under a know n iKitential fall, the contact 
potential has been calculated by means of tsinolucliow ski's tlicorv. 
t IS shown that the particles of a pure' silicic acid sol are negatively 
charged and that tlie charge is steadily reduced by the addition 
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of hydrocliioric acid until the isoelectric point is reached. With 
further addition of acid tJic sign of the charge changes and the 
charge increases until the ix)sitive value is greater than the original 
negative value. The silicic acid particles are shown not to be 
uniform. The contact potential of the particles determined in 
different concentrations of the same preparation shows that this 
quantity is dependent on the concentration of the sol, in the sense 
tliat the isoelectric point of different sols lies at greater concen- 
trations of hydrochloric acid the greater the concentration of the 
sol. The observed results are explained by the assumption that 
the silicic acid particles are saturated with hydrochloric acid 
like a sponge, and that this is taken up slowly. The hydrogen-ions 
are expelled from these sponges with a definite tension, so that the 
contact potential between particle and solution may be approxim- 
atcly represented by the Nernst formula. J. F. S, 

Colour of Photochlorides and Colloidal Silver. II. Karl 
ScnAUM and Theodor Marx {KoUoid Z., 1922, 31, 64 — 70; cf. 
A., 1921, ii, 506). — In a previous paper [loc. cit.) the authors 
describe the pi-esence of faintly illuminating red particles in silver 
sols of medium (lisjx'rsiou; these particles do not conform to 
Mic’s theory. The authors now show that the red particles do 
not exist and the red colour observed w<is due to a contrast with 
the many green particles present. A method of determining the 
iru(! coloui^ of the <rolloidal particles in the presence of other 
particles is described. Previous attempts to reverse the ordA* of 
colours obtained in photographic intensification by reduction failed, 
but it is now slmwn that a complete reversal may be obtained as 
follows. A blue silver .sol is mixed with an equal volume of 10^’,^ 
gelatin solution and allowed to solidify, then a concentrated solution 
of atnmoniuTn hydro.vide, potjussium cyanide, or .sodium thiosulphate 
i.s poured on to it an<i allowed to <liffuse. After several days the 
following range of colours is observed, coinmemnng at the top of 
the tube : coiourles.s, yellow, orange, red, reddish-violet, bluish- 
violet, and blue. The action of electrolytes in definite amounts 
on silver .sols is to produce definite colours. Thus in the case of 
magnesium sulphate and silver sols, 2 c.c. of the sol when treated 
with the following quantities of A'/20-niagnesium sulphate gives 
the colours indicated : 0 c.c., yellow ; O'lO c.c., orange ; 0‘20 c.c., 
red; 0-25 C.C., purple; O-.'IO c.c., re<ldish- violet ; O’oO c.c., bluish- 
violet; and 1'50 c.c., blue. Similar changes were also obtained 
with ammonium chloride, sodium chloride, and potassium sulphate. 

J. F. S. 

Behaviour of Carey Lea’s Silver Sol towards Electrolytes 
and Hydrophilic CoUoids. H. Freunduch and E. Loexixc 

(hoU. Ckem. Beihepr, \\)22, 16, 1 — 26). — Carey Lea's silver sol 
behaves as an entirely hydrophobic sol, and since its particles are 
negatively charged the valency of the katioii-s and the ndsorbability 
arc of most importance in its coagulation. The dej)endenco of the 
coagulation value on the concentration of silver micellae is bound 
up with the valency of the kations. The coaguluiu has a quite 
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different appearance when it is produced by univalent kations 
from that produced by bi- and ter^valcnt kations. Hydrophilic 
colloids such as saponin and gum arabic exert a protective action 
at all concentrations. This action increases strongly with the 
concentration of the hydrophilic colloid in the coagulation by 
tervalcnt kations, less strongly with bivalent kations, and weakly 
with univalent kations. This is explained by the fact that with 
the tervalent kations much smaller concentrations are necessary, 
go that the displacing action of the protective colloid is made more 
noticeable. Other hydrophilic colloids such as gelatin and casein- 
ogen in smaller concentrations coagulate the silver so), but above 
a, definite concentration exert a protective action; this concen- 
tration increases with the concentration of the silver micell® in 
sol. The coagulation with .small concentrations is, in the 
main, similar to the coagulation of acid gold sol.s by hydrophilic 
sols investigated by Gann (A., 1917, ii, 21). In neither case need 
complete co<agu)ation occur, and an increase in the .sen.sitivene.s.s 
is brought about, that is, the metallic sol which contains .small 
quantities of the hydrophilic colloid, i.s more .sen.sili\'e toward 
electrolytes than the pure sol. (.'oagulation and incrpa.so in the 
sensitiveness by means of hydrophilic colloids arc due to the fact 
that the sols of the hydrophilic colloids contain ion.s. In tlie case 
of the negative metallic .sols, the colloid kation.s are operative 
and coagulate in the .same manner as other kations. The .silver 
sol is not discharged in .solutions of colloids such a.s gelatin and 
ca.spinogen which arc concentrates:! enough to c.vort a protective 
action, but here it is negatively charged. TJjj.s is c.xplnincd by 
the assumption that the amphoteric ions of gelatin lie with their 
positive ends toward the silver particles and the negative ends 
toward the interior of the solution. The .above explanations are 
in keeping with the facts, that gelatin behaves in a protective but 
non-coagulating manner toward an alkaline gold sol, because even 
in alkaline solutions it eontain.s too few colloidal kations: on the 
other hand, clupein sulphate, a protamine salt, w hich contains definite 
colloidal kations, coagulate.s an alkaline gohl .sol strongly. J. F. S. 

Influence of Temperature on the Coagnlation of Colloidal 
Gold. H. Lacks and Stei’Jiame Goldberc. (KoJloid Z., 1922, 
31, 110 — 119). — The time required for the coagulation of gold sols 
prepared in various ways by a constant amount of sodium chloride 
ha.s been determined at teiniJerature.s up to TU". and in tlii.s way 
the influence of tem]>eratiire on the rate of coagulation ascertained. 
The results show that the induence of ttuujK'rature eorrespond.s 
with that demanded by 8moluohowski’.s hyjKjthesi.s, namely, that 
the coagulation time is inversely pro|K)rtiojinl to the absolute 
temperature. The sensitiveness, towanl tenijuTatiux^ elianges, of 
the coagulation of colloidal gold is very inueli .•^mailer tlian that of 
cheniicaJ reactions. J. F. 8. 

The Kinetics of the Coagulation of Proteins by Heat. 
Heinrich LijER.s and Max Laxdaukr {Z. angnr. (Vnw?.. 1922, 
35, 469 — 471). — The velocity of coagulation of tlie plant albuniiti. 
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leucosin, was determined by the direct weighing of the coagulum 
produced at intervals during the reaction. The change of hydrogen, 
ion concentration during the reaction was very slight. It was 
concluded that the coagulation occurs in two stages ; a chemical 
denaturation process followed by a colloidal phenomenon of 
coagulation, which is a flocculation of the denatured protein 
particles. The denaturation of the leucosin particles was shown 
to be a chemical reaction of the first order. The temperature 
coefficient of the denaturation in a medium of p,, 0 09 and at tern- 
peratures between 52‘90*^ and 57*05° was T47 per 1°. A. G. P, 

Is the Gelatin Gum Arabic Coagulation a Chemical or a 
Colloid-chemical Process? F. W. Tiebackx (Kolloid Z., 1922, 
31, 102— 103). -A discussion of the coagulation of gelatin-gum 
arahic mixtures by acids, alkalis, and salts, from which it is shown 
that the coagulation is a mixed process which can be regarded as 
in nart of a chemical nature .and in part of a colloid-chemical nature, 

^ 1 I? O 


Influence of Substituents on Various Chemical Reactions. 
Sven BoDFOR^iS (Z. phxjsiM. Cham.^ 1922, 102, 40 — 53). — It has 
been sho\TO im^viously (A., 1918, i, 229) that a number of sub. 
stituto<l aromatic aldehydes react with bromoacetophonone in 
the presence of sodium etboxide according to the equation: 
Ph'CHO+CO-Ph-CHgBr— ^CO-Ph-OH'CH-OgHs, whilst others do 


not react in this way. The aldehydes which react all contain a 
negative substituent and those which do not may be brought tn 
react by .substituting such a negative grouj) in them. It is now 
6ho^\■n that the acids producc<l from the aldchydc.s which react 
are strong<‘r than tliosc produced from the ald(*hydes which do 
not react. The relationship between the reactivity the alde- 
hydes and the strength of the correspomling acid has been in- 
vestigated. The strength of a number of sub.stituted benzoic 
acids has been determined from conductivity nu^asurenicnts and 
the dis.sociation constant compared with the valuf's for other 
acids found in the literature. The following newly determined 
values of K at 25'^ aiv recorded: ll-nitroanisic acid, I'OxlO'^; 
3-bromoanisic .acid, 7-2xICr5; ciimie acid, 5-2 x 10^; piperonylic 
acid, 4-5XlO“-\ k further serie-s of experiments has been earned 
out to asccifain the relationsliip between the maximum work nf 
a given type nf reaction and the nature of the substituting group, 
The reaction cho.scn is rcprc'sented by the e(|uation H r AgB7.{s()hd)- 
HBz(solid)-T- Ag and the maximal work <*f this reaction has hoeii 
calculated from K.M.F. measurements of cells of the type .^j 
AgBz,HBz(soU(l)|UBz(soHd)|H 2 and Ag|AgBz{solid) :HB7.(soljdl| 
Quinhydronc'l Pt. at 25^ (cf. Biilmanu, A., 11)21, ii, 372). Bi'-’ 
following valuc.s of the E,M.¥. (tt), the maximum work (.4 eal.), 
and the dis.sociation constant, resptadivcly, are recorded* 
5-nitrosalicylic acid, O’OCC, 1520, 8'9xl0'®; salicylh’- acid, 0087, 
2010, 10x10"^: w-nitrobeiizoie acid, OT09, 2510, 3'5xl0 . 
3-nitroanisic acid, 0T35, 3110, l OxlO'*; ani-sic acid, 0T44. 3-120, 
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3-2 X 10-®; m-nitrocinnamic acid, 0-145, 3340, 8-3x10-®- o-chlom. 

1'3X10-®; benzoic acid, 0 154 3550 
6-7x10-®; p-mtrobenzoic acid, 0-160, 3690, 4-0x10-*- 3-bromo’ 

“T Piperonylic acil 0 1^5 

3800, 4-2x10 The above resulte show that generally the 
maximum work deorea^-s with increasing dissociation constant 
The cases where this relationship is not strict are probably to be 
explained either by the foiroation of hydrates by the silver salts 
0r by the formation of acid silver salts. J F S 

E^ilibrium in Heterogeneous Systems. Ja. K. Syrkis 

{Bull. Inst. 1 oLyt. Ivatutvo-Voznese.nsk., 1921, 4, 161 165) 

Investigation of the reaction <;a.S04+Na2C03=CaC0,+Na,S0. 
ivith concentrations ranging from 0-01 to 0-002 gram-inol per 
litre and thus eorresixiiiding with widely varying degrees of dissoci- 
ation of the component salts, shows that the reaction does not 
confonii to the law of wpiilibrium, the “ constants ” of the reaction 
oxlubiting WHO divergences. 'I'he reaction is reversible, the 
reversibility, that i.s, the projiortion of non-reacting molecules 
amounting to M at the ordinary temix-raturo and at low con- 
conti-atioas. At 7 , scarcely any action occurs. Tlic value of 
the reversibility at 38 i.s similar to that at 18°, probably owing 
to the solubility of calcium sulphate being at a maximum at 38° 
ihe re\erMbihty w a function of the concentration and increases 
with dilution, the more rapidly at low temperatures 
Thus, with i-cactions invoK-ing the formation of a new pha.se, 
the laws of cquilibniim arc incomiiarably more comple.x than 
"ith homogeneous reactions. At |)r<-s(-nt, the dependence of the 
reversil), ity on the com-entratioii is expressible only by an 
empirical relation of the form Z = l }.(,c-\-hc-. . T H P 

The E^ilibria in Aqueous Solutions of the Alkali Metal 
Bisulphites. I-.OW.ARO <'||A1<|,B.S (lYiiii. Bai.y and Robert 
AK- ri!in HirnEY (1,, 1922, 121, 18l;l -182)) 

Reaction Velocities. IV. F. Brivdsma 
( cm. IfeMlad. 1922. 19, 318- -322).-Tl,e treatment of reaction 
leloutio., based on molecular c-olli.xions of substances in the ga.scous 
st.-itc or in dilute solution becomes dilHcult when the course of 

resnhs a! -■'iuiple equation, and exixrimental 

■ o not ague with theory. The eomlitions leading to eiiui- 
hhmim may he rogai-dcd from two ,x.iiit,s of view, the fir!t dealing 
with sn J f ' 7 • ‘ energy units, and the second 

I-duce fr T’ e"'“* 'J'he factors 

P<-ratures^ 1 ^ i"^* inversely uith the absolute tem- 

entmorf'ae^ <<-inperatiire coeflk-ients ; the 

Tl ■ ^ e . "'<h'|>endent of tem(iei-atui-p. 

the thel,i-,'t;"’l’ I” "! '"'Portaiiee in organic reactions, since 

't of both energy 

Beonstpo the Velocity of Chemical Reactions. J. N 

konsted (Z. phi/sd-al Chen,., 1922, 102, 169— 21)7).- A theoretical 
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paper in which the laws of the velocity of chemical reactions are 
considered. It is shown that chemical reactions between neutral 
molecules, or between neutral molecules and ions, are normal, 
that is, they follow very closely the law of mass action and are 
insensitive or only slightly sensitive to the addition of a neutral 
salt. Reactions between ions arc abnorm<al, that is, the velocity 
constant is to a high degree dependent on the concentration of 
the reacting ions and on the concentration of an added neutral 
salt. For thermodynamical reasons, the concentrations or osmotic 
partial pi-essurcs in the ordinary kinetic reaction equations are 
to be replaced by the activities, and the equations are then true when 
the activities alone are changed. The reaction determinative of the 
velocity in a chemical change consists of the formation of an unstable 
critical complex in the stmse put forward by MarcelUn (A., 1915, 
ii, 328). The electrical charge of the complex is the sum of the 
charges of the reacting molecular species. The regularities and 
exceptions mentioned above are to be explained by tlie assuniption 
that the velocity is inversely proportional to the activity coefficient 
of the critical complex, and that this is influenced by changes in the 
salt concentration in the same way as the ordinary ions. The data 
concerning the activity coefficients ncee.s.sary for calculating the 
anomalies in the velocity are most <‘a.sily obtained from solubility 
determinations of sparingly soluble salts in solvents containing 
dissimilar ions. The dopemhmcc of the activity eoelfioient on the 
concentration, obtained in this way, for tlie ions of various types 
makes it possible to calculate the extent of the neutral .salt action, 
that is, the kinetic anomalie.s for the various tyi)es of reactions. 
On the basis of the foregoing, the following th(‘()retical result is 
obtained. In reactions between ious of the .same sign the salt 
action is positive, that is, the velocity is increased by an increasing 
salt concentration. In reactions where the reacting ions have 
opposite signs, the salt action is negative, that is, the reaction is 
retarded by increasing salt concentration. These theoretical 
results have been applied to a large number of chemical reactions 
in solution and for the greater number found to be confirmed, in 
some eases ipiantilatively. The kinetic and static anomalies 
may be removed by employing a oonoontrated .solution of an 
indifTereJit salt as solvent. J. F. S. 

Velocity of Decomposition of Crystalline Substances. 

A. SiEVEKT-S {Z. physikal. Chfw.., 1022, 102, 80 — 00). — An answer 
to Hinshchvood and Bowen (this vol., ii, 628; see also tliis vol,, 
ii, 360; A., 1920, ii, 743; 1021, ii, 443). J. F. S. 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Foundation. III. Reaction between Man- 
ganate and Formic Acid. Josef Hor.LUTA {Z. physikal. Chem., 
1022, 102, 32—30; cf. this vol., ii, 448, 628).— The velocity of the 
reaction between sodium manganate and sodium formate has been 
determined at temperature.^ varying between 27*4"“ and 22'6'^, with 
constant concentrations of manganate anti hydroxyl-ion and also 
with varying concentrations of all constituents. The results show' 



ii. 701 


GENERAL AND PHYSICAL CHEMISTRY. 

that the reaction as measured is of the second order, and is to be 
represei^ed by the equation MnO,"+HCO,'+2H O— Mninwi ^ 

C 03 "+OH'. Intermediate stages ‘therefore^ K 

taken into account m the mechanism of this reaction. J. F. S. 

Dependence of the Velocity of Alkaline Hydrolysis of 
Esters on the Constitution of the Alcohol. I. L Sunn and 
HUGO Olsson (Z. phyaikcLl. Chem., 1922. 102, 2&-31) -Th7a]ka?h,e 
hj^drolysis of propy acetate and isopropyl acetate by O'S" 
sodium hydroxide has been determined at 20^ The reaetinn 
constants are foun, to be 4'23 and l-2fi3, respectively, givin‘ as 
the ratio between the propyl and isopropyl eitcrs tlie v^luell / 
a value which is very near the value (3-2) found by Mensehutkin 
for the ratio of the rates of formation of the two estens. 

J. F. S. 


Catalysts and Chemical Equilibrium. J F Duaavn 
iBull hoc. chim.. 1922, [iv] 31, 7.i;^762)._The conclusions drawn 

rMlIll 't of catalysts 

on the equilibnum of a syateni are eritici.sed. H J 

Catalytic Formation of Water Vapour from Hydrogen and 
Oxygen in the Presence of Copper and Copper Oxide 
iloBiiRT .V. Fua-sk and fluoit ,S. Tavcor (./. Iia/r 
1922 44, 1037— 1047; cf. this vol., ii, 148).— The catalytic eom- 
ana 10.1 of hydrogen .-UKOxygen in the ,)ro,se.,ce of metallic coimcr 
(produced hy the reduction of copper o.xide in iivilrogon at 
.9 ) has been invc.stipted over the tcmiiorafurc range 100— 
-00 , u-sing gaseous mixture.s containing up to o'*' of owr/on 
The results show that con.I.ination is practically conii Icte ai 2wr‘ 
and IS just inoasurablo at 100'" In nc-irk' tJ! "r... ^ -j ’ 

in formed Si.uultanoou.sly witl, watCT. \.Utcr ibe oxvgTL'sIm 
oH and pure hydrogen alone jia.-^scd over th<- <-atalvst.^he oxide !o 
formed is reduced at a greater rate than tliat of the formation of 

''f/V' ’■ f Betivoen 130' and KHI' the 
rate of o.Mdation of the copper and tlio rate of rodiiclion of tlie oxide 
catalytic activity, suffer a marked ralluS;:^:: 
At 1,10 , ,„th oxypn equivalent to It) iuilligram.s of water pa.ssimr 
m hve uunutes. the rate of formation of water iia-s.^es thrduS a 
maximum to a steady imniimim value. The above results^ are 
satisfactorily explained by as-suming that the combination takes place 

catd wt'‘^h "/■ * ‘Vitiation and reduction of the 

atalyst, the reduction reaction being complicated bv the kiiewn 
lahilutory mfluence of free oxygen on ti.at faction. ' J K S 

Catalysis of Hydrogen Peroxide by Finely Divided 
Platm,^. The Influence of lahibitantl EmvLn Brap 
tORu Maxteu (T., 1922, 121, ITGO-lTO-ip iimAP- 

19- («■■') <>'‘VER I.OPO,- (.Yutme 

irons tomiKtsing the penplieral parts of an atom (in accordance with 
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the demands of spectroscopic observations) rather than in terms of 
a static arrangement (more suited to the facts of chemical com- 
bination), it is considered that the idea of electrical attraction 
between the atoms as the major chemical force should give place 
to that of the interlacement of the magnetic fields which mevitahly 
accompany rapidly revolving electric charges. A. A. E. 

The Neuburger Nuclear Model. F. Pabi.o Valeras 
{Physikal. Z., 11)22, 23, 304— 305).— The relative merits of the 
Neuburger (cf. this vol., ii, 20S, 365) and Meitner (cf. ibid., ii, 15 | 
models are discussed and an objection is raised to the latter model 
since it cannot be applied to the nuclei of boron^*^, boron^t, nitrogen, 
or fluorine. The Neuburger model is un-satisfactory, since it 
requires the existence of isohelium nuclei. Ihe author proposes 
a new model in which the nuelt'ar formuhe are given by 
pH+-\-v^ which takes account of all known atoms. W. E. G. 

The Neuburger Nuclear Model. Lise Meitner {Physibal. 
Z., 1922, 23, 305).— A reply to Pablo Valera.s (preceding abstract), 
pointing out that the new model is not in agreement with radio- 
active phenomena. W, E, G. 

The Neuburger Nuclear Model. Maxtmti-tan C.amillo 
Neuburobr (Physikal. Z., 1922, 23, 305— 307). — A reply to 1’. 
Pablo Valeras (cf. preceding abstracts). The assumption of the 
existence of the isohelium nucleus is useful in explaining the 
structure of GP which cannot be exi)re.sscd by the new model. 
A schematic representation is given of the structure and genesis 
of some of the lighter atoms. W. E. G. 

The Stability of Atom Nuclei, the Separation of Isotopes, 
and the Whole Number Rule. \Villia.m i). Harkins {J. 
Franklin Inst., 1922, 194, 16.5—211; cf. A., 1915, ii, 543, o44, 
814; 1920, ii, 479, 541). — The author has pointed out that of the 
first’ twenty-seven element.s except hydrogen the atomic weights 
are very close to whole numbers on the basis of 0=16, and those 
of which the atomic weights are multiples of 4 are much closer 
to whole numbers than the others. The .simple explanation is 
that all the clcmcnt.s are intra-atomic compounds of hydrogen 
and that whilst in molecular compounds the latter has the atomic 
weight 1 0078, in these much closer combinations it has tlie atomic 
weight POOO. Those atoms of which the atomic weights ™ 
divisible by 4 are regarded as being built up of cz-particles whifli 
are known to he the nuclei of In lium atoms. A sy.stcm of notation 
denoting the electronic structure of the atoms has been introduced; 
for example, “ Oxygen -16 ” is written as a compound of 

16 positive and lo" negative electrons. This hs further elaborated 
to show the number of a-particles (a) [>rc.seiit in the nucleus, and 
negative electrons in the nucleus are dilferentiated from tho.se in 
the planetary .sy.stem. The nuclei of elements of even atomic 
number can be reprcsenteil as built up in this way of ot-particlcs 
alone or with “ cementing ” negative electrons, usually two in 
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aumber- Those of odd number cannot be so represented but need 
the introduction usually of a “ proton-electron ” group, p^e^. 

prom a consideration of the composition of meteorites, the 
earth's crust, and the radioactive series, the conclusion is drawn 
that the elements of even atomic number are much more stable 
than those which are odd. The atomic numbers of the five undis- 
covered elements are all odd. The stability is attributed to the 
{Treat stability of the a-pariicle in the nucleus. The special 
relativity theory is used to explain the loss in weight of the four 
hydrogen atoms (4xT()078) which form the helium atom (4’000), 
and the energy freed by this Jo.ss is sliown to be 6'708x 10^^ cals, 
per gram-atom of helium formed, 'rhis theory is also applied to 
the calculation of W'cight losses in radioactiv'e disintegrations, and 
jt is shown that an experimental determination of the loss of mass 
of radiothorium over a period of throe yeans would be a chock on 
the validity of the theory. A. C. 

Model of the Ionised Hydrogen Molecule. W. P.\uli, jun. 
[.•Inrt. Physiky 1922, [tv], 68, 177 — 240). — A mathematical investi- 
'Tation of the conditions determining the stability of a model 
^presenting the motion of an electron under the influence of two 
positively charged nuclei, at rest and in equilibrium, a structure 
illustrating the ionised hydrogen molecule met with in positive 
ravs. The analysis is ba.scd on an application of the quantum 
theory, and the extension of 15ohr'.s correspondence principle to 
impacts between atoms or moleculo.s and free electrons. V^arious 
orbits are inve.stigatcd. Of quantised orbits symmetrical with 
regard to the medium plane bisecting at right angles the line joining 
the nuclei, that of minimum energy is charac(cri.scd by three 
quantum numbers, 0, 1, 1, and filhs up in a unifonji manner the 
space contained within an ellip.soid of revolution. The pos.sibility 
of the exi.stence of a stable unsyiniiietrieal qiianlised oj'bit remain.s 
for the present ofX'n. CoiLshleration od the value of the ionisation 
potential of the hydrogen molecule indicate.? that the structure of 
the ionised hydrogen molecule i.s c.-^scntially meta-v',tablc, and it is 
concluded that its real normal rcpn“.<entalion consL^ts of an electron 
moving in a circular orbit in the medium plane between the nuclei, 
and characteri.sed by conditions of stability and energy similar to 
those of the earlier Bohr model of the helium atom. Preliminary 
remarks arc made concerning the ap[)liea(ion of tlic theory to the 
band omission spectrum of the ioni-sod hvdrocen molecule. 

J. S. G. T- 

The Mathematics of the Dicyclic Colour Theory, and a 
New Theory of the Structure of the Nitrogen Atom. J.ames 

Moir (T., 1!)22, 121, ISOS— ISI3). • 

The Distribution of Electrons around the Nucleus in the 
Sodium and Chlorine Atoms. W. L.wvukncb BnAot?, R. W. 
James, and H, Jh>.s.\.NQi ' bt (Phil, May,, IH22, 44, 433 — 449). — 
Tl)e flistrihution of electroii.s in the atoms <»f s^xlinm and chlorine 
has boon deteriiiined by mea.suring, by the inetliod of A'-ray 
analywis, the rcHccting i>owcr per unit volume of the units constitut- 
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ing a crystal of sodium chloride. The experimental results indicate 
that the sodium atom comprises seven electrons arranged on a 
shell of radius 0-29 A. and three electrons on a shell of radius 0'7fl 1, 
The chlorine atom comprises ten electrons arranged on a shell of 
radius 0-2o A., five electrons on a shell of radius 0'86 A., and three 
electrons on a shell of radius 1*46 A. Alternatively, the results 
are interpreted by continuous curves in which the electron density 
is plotted as ordinate against the corresponding distance of the 
electron from the centre of the atoms as abscissa. Considerable 
agreement is found between the exiicrimentally determined values 
of the distribution factor h’ and those calculated for an atom of the 
type proposed by Bohr and comprising two_ electrons describing 
circular onc-iiuantum orbits of radius 0*05 A., four electrons 
describing tno quantum circular orbits of radius 0*34 A., and four 
electrons describing (wo-quantum elliptical orbits of semi-major 
axis 0*42 Tlie i>rinoipal source of error m the conclusions arises 
owina to lack of information as to tlie part played by “ extinction ” 
in affecting the intensity of A'-ray spectra. Tlie results indicate 
that there cannot be, cither in the sodium or chlorine atom, an 
outer shell of eight electrons. Eight electrons revolving in circular 
orbits of tlie same radius are equally inadmissible. J. S. G. T. 

The Molecular Structure of Carbon Oxysulphide and 
Carbon Disulphide. A. 0. H.ixkixk {Phil. May., 1922, [vi], 
44 2!)2— 360). — The mean collision areas of molecules of carbon 
oxysulphide and earlion disuliihide arc calculated from certain 
assumptions based on the Tjcwis-Langmuir theory of valency 
(cf. -A., 1921, ii, 192, oS4). The electronic configuration in carbon 
oxysuipliicFe U tlie same a.s that of an airangcment of argon and 
neon atoms in the sequence neon-neon -argon, and that of carbon 
disulphide corresponds with the sequence of inert atoms argon- 
noon-argon. The railii of the outer electron shells of atoms pos.5ess. 
ing the electronic coniigurations of neon and argon are 0*6, a A. 
and 1*03 A,, re.s|)ectively, and the radii of the collision spheres oi 
argon and neon atoms are 1*15 A. and 1*44 A., respectively. For 
the purpose of intermoleciilar encounters, the molecules coiisirt 
of overlapping spheres the centres of which are separated by 1*30 A. 
for neon-neon and 1*6S .\. for the argon-neon combination, aud 
of which the radii arc the collision radii of argon and neon atoms. 
The mean collision area of carbon oxysulphide should lie between 
the limit.s 1*00x10''^ cm." and T09xI0“*^ cm.^ and of carbon 
disulphide between the limit.s T23x 10"*® cm,^ and T37 X 10"i* cm.'^. 
In the former case, the agreement between the results of this 
examination and the value obtained by Smith (cf. this vol., 
ii, 686) is striking. In the latter case, comparison is not yet 
possible. W. E. G. 

Valency Theories of Organic Chemistry. E. H enrich 
{Jahrb. Baduxifcliv. Ehklronik., 1922, 19, 1 — 38), — An historical 
account of the theory of valency leading up to a di.scussion of 
tlic modem views of Ko.s.sel, Hjii.slierg, J. IStark, I'auli, and VorUntler 
on the valency of organic compounds. W. E. G. 
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The Electron Theory - of Valency as Applied to Organic 
Conipo““dS' JuLirs Stiiioi,itz (J. Amer. Chem. 8oc., 1922, 
44 , 1833 — 1834). — An addendum to a previous commxmication 
(this vol., ii. 660). 

The rupture of the union of two carbon atoms by oxidation, 
involving the loss of two electrons by one of the atoms or jointly 
by both, takes place with particular ease when two neighbouring 
carbonyl groups are present in the molecule. In this ease, there 
are no exposed valencies, but the structure is undoubtedly highly 

u+-f\-+ri-t-ft+-n— tTi 
polar. Thus oxalic acid may be formulated, < 

and the high polarity of the field surrounding the carbon atoms 
evidently loosens the union between the two and exposes the 
electrons held by them somewhat in the same manner, but not 
to the same extent, as in the case of actual ionisation in a similar 
field. Similar considerations are applied to cyanogen and to 
dicarbonyl derivatives in general. H. W. 

Lecture-room Demonstration of Atomic Models. Louis 
V. Kixo (I’Atl. Ma^., 1922, [vi], 44, 395 — 400). — Atomic models 
are described in which a number of steel spheres or soft iron rods 
are arranged in a strong alternating magnetic field. A simple 
form of the model consists of a coil of copper wire carrying alter- 
nating current over which is placed a large watch glass. Steel 
bearing-balls are used as magnetic elements. Since the spheres 
repel each other with a force varying as the inverse fourth power 
of the distance and the attraction to the centre varies as the 
distance, symmetrical stable groupings of the spheres are formed. 
When two coils arc employed, mercury is used as a floating surface 
for the steel balls. The system of spheres may bo set in oscillation 
by external magnets, giving a good illustration of the internal 
ribratious in the atom. The motion of molecules of a gas or the 
Brownian movement may be illustrated by employing short 
cylinders of iron or steel wire, which undergo violent movements 
if the field is suddenly applied. An experimental model illustrating 
the Rutherford atom may be constructed with two coils. Lengths 
of steel wire placed axially to the coils are used to make up the 
nucleus. Arrangements suitable for the demonstration of hydrogen 
or helium atoms are described- W. E. G. 

Technical Sedimentation Analysis. I. Fkledeich-Vijicbnz 
vox Hahs and Dobotbb.a von Hahn {Kolloid Z., 1922, 31, 96 — 
101). — The authors describe an apparatus, which is a slight 
modification of Ostwald and Hahn’s two-limbed coagulation 
measurer, by means of which a rapid and accurate knowledge of 
the size of particles of commercial powders may be obtained. This 
apparatus has been employed to determine the relative size of the 
particles of a number of commercial preparations of soot and lamp- 
black. As a control of the resnits obtained with this apparatus, 
the older methods of differentiation have also been used, and it 
n shown that exactly gimilar results are obtained by all methods, 
VOL. exxn. U. 26 
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blit that the new method is handier, more rapid, and more accurate 
(cf. this vol., ii, 205). J. F. S. 

Gas Generator with Washing Apparatus. Robert Muller, 
Komandit-Gesellschaft (D.R.-P. 346325 ; from CJiein. Zentr.[ 
1922, ii, 978). — The apparatus consists of a conical flask fitted 
with a stopper which contains the essential features of the device. 
This consists of a tube, furnished with a funnel at the upper end 
and terminating in a trap at the lower end, through which the 
liquid used in generating the gas is introduced. The gas after 
generation passes through a washing apparatus of annular croaa 
section fixed concentrically uith the upper part of the tube. 

G, W. R. 


Inorganic Chemistry. 


Solubility of Sulphur in certain Organic Licpiids. B, 

Delaplacb {J. Pharm. Ckim.t 1922, [vii], 26, 139 — 140), — The 
solubility of sulphur in chloroform, carbon tetrachloride, benzene, 
toluene, and ether was determined at various temperatures ranging 
from 13® to 24®. The divergence of the results from those obtained 
by earlier workers is attributed in some cases to the slowness of 
saturation, twelve hours’ continuous agitation being necessary to 
obtain saturated solutions in toluene and benzene, for example. 
From the results, which are given in tabular form, the following 
figures for the weights of sulphur dissolved in 100 grams of solvent, 
are abstracted : in chloroform at 15®, 0*874 gram ; in carbon 
tetrachloride at 15-5®, 0*645 gram; in toluene at 20®, 1*857 grams; 
in benzene at 15®, 1*582 grams; in anhydrous ether at 13®, 0*188 
gram. G. F. M. 

Autoreduction of Sulphurous Acid. George Macdonald 
Bennett (T., 1922, 121, 1794 — 1795). 

Some Properties of Selenium Oxychloride, n. Victor 

Lenheb {J, Amer. Chem. Soc,, 1922, 44, 1664 — 1667; cf. A., 1921, 
ii, 256). — Selenium oxychloride is extremely hygroscopic and the 
very greatest precautions must be taken in preparing the anhydrous 
material. The presence of small quantities of water increases 
the electrical conductivity enormously, and its reactivity towards 
carbonates is largely dependent on the amount of water present. 
The best qualitative test for the presence of water in selenium 
oxychloride maLes use of cobalt carbonate. When cobalt carbonate 
wluch has been dried at 200® for three hours is sealed up with 
anhydrous selenium oxychloride, no action of any description 
occurs, but if the merest trace of water is present the oxychloride 
becomes blue and if the tube is sealed a pressure of carbon dioiide 
is set up. The dry carbonates of calcium, strontium, copper, 
nickel, cobalt, and ferrous iron are unatt^ked by anhydro^ 
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geleaium oxychloride, M>'hikt the dry carbonates of barium, lithium, 
and magnesium slowly evolve carbon dioxide and that of zinc 
much more rapidly. The fused carbonates of sodium and potassium 
react readily with anhydrous selenium oxychloride with the develop* 
ment of a laige amount of heat. Sulphur dioxide is without action 
on boiling anhydrous selenium oxychloride, but in the presence of 
prater selenium is precipitated. Dry hydrogen sulphide in contact 
^vilh selenium oxychloride produces a reddish-brown colour, after 
which hydrogen chloride is evolved and yellow selenium sulphide 
produced. At the same time, heat is developed which dissociates 
the sulphide into sulphur and red selenium. Liq[uid hydrogen 
disulphide reacts vigorously with selenium oxychloride in the cold, 
producing the same products as hydrogen sulphide. Carbon 
monoxide has no action on selenium oxychloride. Iodic acid, 
iodine pentoxide, and potassium iodate with selenium oxychloride 
give at first chlorine and then iodine chloride. Periodic acid with 
the oxychloride evolves chlorine and, when warmed, iodine chloride. 
Potassium broinate with selenium oxychloride in the cold gives 
chlorine followed rapidly by a mixture of bromine and chlorine. 
Selenium oxychloride warmed with potassium persulphate evolves 
chlorine, but in the presence of sulphuric acid the evolution occurs 
in the cold and with effervescence. Telluric and selenic acids 
evolve chlorine when gently warmed with the oxychloride. The 
metals tungsten, tantalum, and titanium are only slightly attacked 
by selenium oxychloride after long treatment at high tem- 
peratures. Phosphorus reacts with selenium oxychloride at low 
temperatures to form phosphoric oxide, selenium monochloride, 
and selenium tetrachloride. Selenium oxychloride dissolves readily 
in carbon tetrachloride, but after a time reaction takes place with 
the formation of selenium tetrachloride and carbonyl chloride. 
Gliadin, zein, glutenin, elastin, and albumin are readily attacked 
and dissolved % selenium oxychloride. J. F. S. 

Selenium Oxybromide, Victor Leniier {J. Amer. CAcm. 
Soc., 1922, 44, 1668 — 1673). — Selenium oxybromide is best pre- 
pared by adding to pure sublimed selenium dioxide the calculated 
amount of fused selenium in a flask fitted with a rubber stopper 
through which passes a dropping funnel and a safety tube filled 
with fused calcium bromide. The flask is cooled to 0® and the 
amount of bromine necessary to convert the metal into tetrabromide 
cautiously added in small quantities. The mixture is then wanned 
until the whole of the oxide has dissolved to form the oxybromide. 
Selenium oxybromide is a reddish-yellow solid, m. p. 41-5 — 4T7*, 
b. p. 217°/740 mm. with considerable dccompo.sition, 3*38. 
The product decomposes so readily on heating, that it cannot be 
purified by distillation even under reduced pressure. It has an 
electrical conductivity at 40 — 50'’ of 6x10'® ohms“^. Water 
converts it slowiy into selenious and hydrochloric acids. It 
dissolves in carbon disulphide, chloroform, benzene, toluene, and 
xylene, and the fused material is miscible in all proportions with 
fliese solvents. Carbon tetrachloride dissolves it readily, but the 
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fused material dissolves only to the extent of 6%, and on heating the 
solution for several days carbonyl chloride is evolved and selenium 
tetrabromide formed. Selenium oxybromide is a very active 
chemical reagent. Sulphur reacts readily with it in the cold with 
the evolution of sulphur dioxide; selenium dissolves m it to form 
the monobromide. YeUow phosphorus explodes with the soUd, 
whilst red phosphorus takes lire with the solid and bums. Iodine 
dissolves in large quantities in selenium oxybromide, whilst 
chlorine displaces bromine. Silicon and carbon are not attacked. 
Sodium reacts explosively with the oxybromide, producing the 
bromide and selenium monobromidc, whilst potassium reacts 
even more violently. Mercury, arsenic, antimony, tin, bismuth, 
iron, calcium, copper, lead, silver, molybdenum, thallium, gold, 
platinum, and zinc arc all attacked, forming the metallic bromide 
and selenium monobromide. Zinc dust bums in the oxybromide; 
aluminium and magnesium are only slightly corroded afto heating 
for a week at 100° in the oxybromide. Cadmium, chromium, 
nickel, cobalt, tungsten, and tantalum are not attacked when 
heated for ten days at 100°. The oxides of mercury, silver, calcium, 
And sodium reset onei'geticully with scleuiuni oxybroniide, those 
of arsenic, tin, and tellurium less energetically, and those of 
columbium, tantalum, vanadium, thorium, titanium, zirconium, 
and uranium are unattacked after heating for several days at 
100°. With most carbonates, the anhydrous o.xybromide reacts 
only sluggishly even on heating, but in the presence of moisture 
the reaction is vigorous. The commoner sulphides react with the 
oxybromide with the development of heat, forming metallio bromides 
and selenium monobromidc. Potas.sium chlorate liberates bromine 
from the oxybromide, but potassium perchlorate, permanganate, 
diohromate, and chromium trioxide are without action on it. 
When dry air is bubbled through the oxybromide at 60°, bromine 
is set free, due to a primary dissociation into the dioxide and tetra- 
bromide followed by a secondary dissociation of the tetrabromide 
into bromine and the monobromidc. Sulphur dioxide and carbon 
monoxide are without action on the oxybromide, and hydrogen 
sulphide causes a slight decomposition. J- P- S. 

Production of Colourless Glass in Tank Furnaces with 
Particular Reference to the Use of Selenium. I. A. Cousen 
and W. E. S. Tcbxer (J. Soc. Glass Tecknologi/, 1922, 6, 168— 
181). — Numerous small incite at 1380° and 1440° showed that not 
more than 0-09% of iron oxide in a glass could be effectively 
decolorised by srdenium or sodium selenite. The greater corrosive 
action of . the salt cake on the pot and its action on the selemnm 
at high temperatures rendered more decoloriser necessapr for 
batches containing this ingredient than for those with soda ash 
alone. Experiments showed the distinct formation of so^um 
selenite from selenium when dropped on to fused sodium sulphate. 
In a batch containing only soda ash and no salt-cake, sodium selem 
was much more effective than selenium in dccolorisitig. Reheating 
the glas.scs^only changed the tint of those which had been 
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ovor-decolorieed, and t’hen only when heated between 525® and 
550°. A. C. 

Limits for the Propagation of Flame at Various Tern- 
peratures in Mixtures of Ammonia with Air and Oxygen. 

5iBERT Greville White (T., 1922, 121, 1688 — 1695). 

Acetone in Commercial Ammonia. J. Bougault and 
R. Geos {J. Pharm. Ckim,y 1922, 26, 170 — 171). — In many caaes 
in which ammonia is used as a reagent in the presence of iodine, 
the formation of small quantities of iodoform is observed. An 
explanation of this fact was put forward by Guerin (A., 1909, 
i 126), hut this is set aside by the authors, who show that iodoform 
results from the presence of acetone. The (quantity of acetone 
was found to vary from 0-01 — 0*5 gram per litre in the different 
samples examined, and it has been found in so-called “pure 
ammonia for analysis ” in addition to the commercial product. 
It is pointed out that the use of ammonia in testing for acetone 
in physiological products is liable to give misleading results. 

H. J. E. 

Viscous Properties and Molecular Dimensions ol Silicane. 
A. 0. Ranione and 0. J. Smith {Proc. Physical Soc., 1922, 34, 181 — 
186). — The authors have determined experimentaliy the viscosity 
of gaseous silicon hydride at 15® and 100°, and on the ass\imption 
that Sutherland’s law holds for thi.s gas over the whole temperature 
range concerned the viscosity at 0° has been extrapolated. The 
data have been used to calculate the mean collision area presented 
by the silicon hydride molecule in the gaseous state. The experi- 
mental method employed was the same as that previously described 
(A., 1921, ii, 694). The following numerical data are recorded : 
viscosity in C.G-S- uuitsXlO"*, 0°, 1*078; 15°, M34; 100°, 1-436; 
Sutherland’s constant, (c), 229 ; mean collision area of the molecule, 
(.4), 0*989x10'^^ cm.^. Using these data, an attempt is made to 
determine the structure of the silicon hydride molecule in relation 
to those of other gaseous hydrides the molecules of which have 
equal numbers of cxtra-nuclcar electrons. J. F. S. 

Effect of Magnesia on the Hesistance of Glass to Corroding 
Agents and a Comparison of the Durability of Lime and 
Magnesia Glasses. Violet Dimbleby, Cokstaxce M. M. 
Muirhead, and W. E. S. Turner [J. Soc. Glass Technology^ 1922, 
6, 101 — 107). — Magnesia glasses appear to possess a slight advantage 
over lime glasses as regards corrosion b 3 ' water; they show no 
advantage in the case of hydrochloric acid, and are decidedly 
inferior as regards their resistance towards alkaline solutions. 

W. F. S. 

Crystal Structure of Potassium. L. W. McKeehax {Proc, 
^(U. Acad. Sci.f 1922, 8, 254 — 255). — Determination by the X-ray 
pQethod of the crystalline structure of potassium cooled to —150° 
in a current of air shows that the atoms of the metal arc arranged 
in a body-centred cubic lattice with a — 5*20 x 10“® cm. The 

26^--2 
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o<^i%Bpoiidiiig value of the density is 0*92 gram/cm.® compared 
with the commonly accepted value of 0*862 gram/cm.^. The 
difference is probably partly attributable to the imperfect crystal- 
lisation of samples previously examined. The observed crystalline 
structure does not persist as the temperature rises to about 20°. 

J. S. G. T. 


Symmetry and Crystal Structure of Sodium Hydrogen 
Acetate. Rauph W. G. Wyckoff (dmcr. J. Sci., 1922, [v], 4, 
193 — 198). — Cubes {d 1*402) having the composition NaH(C 2 H 302 )j 
were obtained by the long digestion of fused sodium acetate, 
glacial acetic acid, and acetic anhydride. The X-ray analysis 
(reflexion spectra and Lauc photographs) gives a unit cube of 
edge 15*98 A.XJ. containing twenty-four chemical molecules. The 
space group is probably TJ. i'- J- S. 


Symmetry and Cryst 2 d. Structure of Zinc Bromate Hexa- 
hydrate. Ralph W. G. Wyckoff (Amer. J. Sci., 1922, [v], 4, 
188—192). — Good crystals having the compo.sition ZnlBrOjlj.GHjO, 
mostly octahedral in habit, are formed by the slow cooling, or slow 
evaporation, of solutions. Reflexion X-ray photographs -were 
obtained from the octahedral face, and Laue photographs through 
both octahedral and cube faces. These show an absence of planes 
of symmetry. From the various alternative arrangements, the 
space group is selected. The unit cube contains four chemical 
molecules and has length of edge 10*31 A.U. L. J. S. 


ftbamiml Method of Separating the Isotopes of Lead. 
Tkoihas Dillok, Rosalind Clarke, and Victor M. Heschy 
(iSct. Proc. Royal Dublin Soc., 1922, 17, 53— 57).— The authors 
have attempted to effect a separation of the isotopes of lead by 
means of the Grignard reaction. Lead chloride prepared from 
some residues recovered from the manufacture of mesothorium 
was treated with lead tetraethy'l and the reaction represented 
by the equation 2PbCl2+4iIgRX.=RiPb+2MgCl2-(-2MgX2-f Pb 
carried out. The lead tetraethyl and metallic lead remaining 
constitute two fractions which arc used .separately in a repetition 
of the process. The process was carried out t-wice and the atomic 
weight of the lead m the tetraethyl from one and the lead residue 
in the other process was then determined by the method employed 
by Soddy and Hyman (T., 1914, 105, 1402). The relative values 
207*1 and 207*4 were obtained, thus indicating that the above 
reaction furnishes a possible method of separating isotopes and 
that the chemical properties of isotopes although similar are not 
identical. J* I^'* ®* 


The Mass-spectrum of Iron. F. W. Aston [Suture, 1922, 
110 , 312 — 313). — The mass spectrum of iron, examined as iron 
pentecarbonyl mixed with carbon dioxide, is characterised by a 
steong line at 55*94^:0*05, and possibly a very faint line at 54 

A. A. E. 
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Hie Constitutional Diagram of the Iron-Carbon S 3 rstem 
based on Recent Investigations. KdiABd Honda {Sci. Rep. 
fohohu Imp. Univ.t 1921, 11, 119 — 129). — In a previous com- 
munication with Murakami (cf. A., 1921, ii, 699), it is shown that 
the graphitisation oi iron always takes place after solidihcation 
of the fusion, the formation of graphite being due to the catal3H:ic 
action of carbon monoxide on the solid cementite, just below the 
eutectic point, 1130® to 1100®. This being the case, the graphite 
lines on the usual double iron-carbon diagrams must be omitted. 
The shape of the solidus curve is frequently given incorrectly; 
according to the principles of thermodynamics, this curve, like 
the liquidua curve, should be bent upwards. In a discussion of 
the allotropic transformations of the various forms of iron, it is 
concluded that the a — transformation is not a sudden change of 
phase, but a progressive change beginning from the lowest tem- 
peratures and ending at about 790®, the amount of change being 
dependent on the temperature. The magnetisation of iron ia not 
accompanied by changes in the atomic configuration as in the 
case of allotropic change, but is a consequence of a gradual alteration 
iti the energy of the atoms with rise in temperature. This trans- 
formation is represented by a dotted line passing through 790® 
for pure iron and 775® at 4% of carbon. Similarly, the cementH© 
transformation is progressive and extends from the lowest tem- 
perature up to 215®. The break in the heating curve of cast iron 
observed by Ruer (A., 1921, ii, 198) is not evidence of the existence 
of a graphftc eutectoid. W. E. G. 

Crystal Structure of Iron and Steel. II. Arne Westgbbn 
and G6sta Phragm^n {Z. pkysikal. Ohem., 1922, 102, 1—25; 
cf. this vol., ii, 152). — Ucintgen pliotographs of iron wire at 800®, 
1100®, and 1425®, obtained by the Debye and Scheerer method, 
show that iron within the so-called p and 8 regions similarly to 
«-iron has a space-centred cuijie lattice, whilst iron in the y-iron 
region lias a face-centred cubic lattice. The characteristic fact 
ii therefore that the transition which occurs at 900® [A^) is reversed 
at 1400® {^4). The y-iron lattice of austenite steel is extended 
by the dissolved carbon. It is found that a steel containing 1*98% 
of carbon posse.sses a larger iron lattice when it is quenched at 1100® 
than at 1000®, also that the a-iron lattice in martensite appears 
to be somewhat extended by the carbon. The homogeneous lattice 
region within the a-iron in martensite is shown to be extremely 
•small. A steel containing 0*80% of carbon which ha.s been quenched 
at 760° i.s shown to be practically amorphous. Debye photographs 
of cementite and spiegeloi.sen crystals arc identical.. By means 
of bane pliotographs and an investigation of the interferences of 
a spicgeleiscn cry.stal rotating in a Debye camera, it is shown 
that cementite belongs to the rhombic system and has an axial 
ratio 0 ()70 : 0*755 : 1 . The dimensions of the elementary parallele- 
piped are 4*53, 5-11, and 6*77 A.U., respectively. The unit crj^tal 
contains four molecules of Fe30, from which it follows that the 
specific gravity of cementite is 7'62. J. F. S. 
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The System Chromium Trioxide-Sulphur Trioxide- 
Water. Lionel Felix Gilbert, Harold Buckley, and IrvinIj 
Masson (T.. 1922, 121, 1934—1938). 

Rdle of Chromates in Electrolysis for Chlorate. A. V. 
Pamtilov {Bull, liisl. Polyi. Ivanovo-Voznesensh., 1921, 4, 113 — ^ 
117). — Chromate plays a triple part in the electrolytic production 
of chlorate in an acid solution. (1) It acts as a buffer ” salt, 
regulating automatically the kinetic acidity of the liquid. (2) It 
forma a film on the cathode and thus prevents reduction of the 
hypochlorite formed as an intermediate product, and (3) this film 
protects the cathode from disintegration and hence allows the 
platinum electrodes to be replaced by those of metals more readily 
accessible, such as copper. These effects of chromate are specific 
and are not exhibited by any other compound. T. H. P, 

The Adsorption of Uranium-X and its Isotope, Thorium, 
by Basic Ferric Acetate. Andrew Charles Brown (T., 1922, 
121, 1736—1743). 

Zirconium Ferrocyanide and Ferricyanide. F. P. Venable 
and E. O. Moehlmann {J. Amer. Ckem. 8oc.y 1922, 44, 1705— 
1707), — When solutions of potassium ferrocyanide are added to 
solutions of zirconyl salts, white precipitates are obtained which 
are unstable in the air and of var 3 ring composition. The pre- 
cipitates are basic zirconium ferrocyanides and the composition 
depends on the extent to which the hydrolysis has proceeded. 
Thus, a freshly prepared solution of zirconyl chloride gives a sub- 
stance of the formula ZrO(OH) 2 ,(ZrO) 2 Fe(CN)Q and a solution 
which has been boiled gives a precipitate of the composition 
9ZrO(OH)2,2(ZrO)2Fe(CN)6. Potassium ferricyanide gives no pre- 
cipitate with freshly prepared solutions of zirconyl chloride, but 
on boiling the mixture the very basic compound 
21ZrO(OH)2,2(ZrO)3Fe(CN)6 

is precipitated. J- F. S. 

Tho Chemical Properties of Mesothorium. II. D. 
Yovanovitch {Compt. rend., 1922, 175, 307 — 309). — A concen- 
trated solution of the chlorides of barium and radioactive elements 
was treated with hydrochloric acid in tlie cold. The precipitated 
barium chloride carried down with it mesothorium-/, thorium-X, 
and radium, leaving mesothorium-//, radiothorium, and the active 
residue in solution. By this process, ixqieatrd at intervals, meso- 
thorium-// was obtained in the acid solution, nearly pure and 
practically free from barium. The final jjurifioation of meso- 
thorium-// .was errried out by repeated co-precipitation with 
salts of iron or aluminium, and further by reprecipitation as 
hydroxide. To eliminate radiothorium a trace of thorium was 
added and later removed by means of hydrogen peroxide. 
Thorium-G and thorium-J5 were removed by precipitation yith 
lead and bismuth, which in turn weit) removed as sulphides. 
Mesothorium-// in solution with elements of the cerium group w^ 
fractionally precipitated as oxalate hydroxide, and as the double 
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Meaothorium-// in the presence of lanthanum and 
praseodjmiiuin appeared in greater quantity in the early fractions, 
but when mixed with neod 3 nnium and samarium was more con- 
centrated in the laat fractions. In the fractionation of the double 
nitrates of the rare earths and ammonium, mesothorium-// tends 
to accumulate with lanthanum rather than with samarium. 

A. G. P. 

Crystal Stnicture of Germanium. N. H. Kolkmeijeb 

{Proc, K- AJead. Weiensc^. Amsterdam^ 1922, 25, 125 — 126). — In 
continuation of previous work (A., 1921, ii, 200), the author has 
investigated the crystal structure of germanium, by the powder 
method. The structure, deduced from the observations, resembles 
that of the diamond, the lattice parameter a being equal to 5*61 A., 
compared with the value 5*594 A. deduced from the value of the 
density and atomic weight, taking Avogadro’s number equal to 
6*062x10**. As modifications of carbon, silicon, germanium, and 
tin resembling the diamond in structure are known, whilst the same 
is not true of titanium, zirconium, and thorium, it is concluded 
that carbon and silicon arc more closely associated with the elements 
of group IV 6 than with those of group IVo. J. S. G. T. 

The Anode Oxidation of Gold. I. Anode Oxidation of 
Gold in Sulphuric Acid. Fb. Jirsa and Ox. BuBViNEK [Chem, 
Listy, 1922, 16, 189 — 194). — A detailed examination is made of 
the oxidation of a gold anode in dilute sulphuric acid. The product 
obtained is shown to be auric hydroxide, which loses a molecule 
of water on keeping over phosphoric oxide, giving the com- 
pound AuO(OH), and this, on further dehydration, yields the 
oxide AU 2 O 3 . It was observed that ozone is evolved during the 
passage of the current, and the amount produced per ampere-hour 
for various concentrations of acid is determined. The yields of 
hydroxide obtiiinod with dilTeront currents and acid concentrations 
are also measured. 

The solubilities of auric liydroxidc, both frcslily prepared and 
stale, and prepared both elect rojytically ami by hydrolysis, are 
determined for diSeront concentrations of .sulphuric acid, and from 
these results it is concluded that the product of .solution is auric 
sulphate, and not the compound AufOHlSO^. R. T. 


Hlneraloglcal Chemistry. 


The Composition and Calorific Power of Coal from the 
Deeper Strata of the Kenadza (Algerian) Mine. A. Foix 
{Bull. 80c. chim., 1022, [iv], 31, 813 — 8J6).“(V>al from the deeper 
\vorkings differs from that obtained nearer the surface by reason 
of its greater proportion of a.sh, nitrogen, and sulphur. The heat 
of combustion is about 8*255 calories per gram. H. 
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Colloidal Phosphates. Cabl Elsohnbe (KoUoid Z., 1922, 
31 , 94 — 96). — ^The author describes the colloidal formation of a 
clay found in the Fanning Islands which contains no silicates but 
is chiefly made up of calcium phosphates and organic materials. 
The mineral naurite is stated to be formed from a jelly-like mass 
containing tricaloium phosphate with uric acid and purine deriv- 
atives, which through the action of nitrifying bacteria has lost 
its organic matter and formed a substance of the composition 
SfCaaPjOjj.CafOHlj.^HjO. Another mineral, meyersiie, found in 
the Hawaii Islands, is described. This is an aged gel of the com- 
position AIPO 4 . 6633% ; FeP 04 , 2-52%; H^O, 26T0%; and is to 
be distinguished from variszite, A 1 P 04 , 2 H 20 . It is lighter in 
colour and is particularly characterised by its banded structure. 
The mineral is formed by the decomposition of lava by the con- 
stituents of guano. J. F. S, 

Olivine from Lithosiderites. P. CuiRViKSKn {BuU. Soc. 
fran<i. Min., 1921, 44, 170). — Olivine isolated from the pallasites 
of : I, Ahumada ; II, Finmarkcn (d 3'36C) ; III, Mt. Dyrring ; and 
IV, Molong, gave : 



SiOg. 

FeO. 

MiiO. 

MgO. 

CaO. 

Total. 

I, 

38-43 

1493 

trace 

40 27 

0-40 

100-03 

11. 

39-32 

IGOE 

— 

4407 

— 

100-00 

III. 

40-52 

13- 13 

— 

47-30 

truce 

100-95 

IV. 

3!)-32 

1313 

trace 

4;-70 

trace 

100-15 

L. J. 


Cyprine and Associated Minerals from Franklin, New 
Jersey. J. Voi-.ney Lewis and Lawson H. Baueb {Amer. J. 
Aci., 1922, [v], 4, 249 — 231). — Sky-blue, granular to fibrous cyprine 
(a variety of idoorase), which was apparently homogeneous, was 
found on microscopical examination of thin sections to enclose 
about 33% of rounded grains of »villemite. Analysis I gives, after 
deducting willemite, the figures under II agreeing approximately 
with the composition of idi-a-rase. Associated with this mineral is 
pale pink, cleavable to coarsely fibrous rhodonite (var. bustamite), 
which gave analysis III; brown, granular garnet — the polyadel- 
phite variety of andradite (analysis IV) ; also phlogopite, felspar, 
etc. 



SiOj, 

AljOg. 

Fc,0,. 

FoO. 

MnO. 

ZuO. 

I. 

32-42 

14-07 — 

0-77 

1-5U 

21-71 

11 . 

35-14 

20-80 — 







in. 

4G-72 

1-34 — 

0-40 

20-51 

1-31 

IV. 

34-28 

312 

25-53 

— 

7-41 



CuO. 

CaO. 

MgO. 

H,0. 

Total. 

I. 

0-99 

25-22 

l-OS 

2-38 

100-14 

II. 

1-47 

37*40 

100 

3-53 

100-00 

in. 

— 

22-24 

1 27 



99-88 

IV. 


29-20 

039 

— 

99-93 

L. J. S. 
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Analytleal Chemistry. 


Refractometric and Interferometric Quantitative Analysis. 

j. Bbcka {Z. physiol. Chem.^ 1922, 121 , 288 — 299). — The author 
has extended the observations of de Crinis (A., 1920, ii, 700) on 
the use of the refractometer for the analysis of solutions so as to 
make it more generally applicable. He has also described the 
use of the interferometer for more dilute solutions. The experi- 
ments have special reference to urine analysis. H. K. 

Recovery of Solvents from Extracted Substances. A. B. 

PiCHLEB {Ckem. Ztg.^ 1922, 46, 698 ). — In the ordinary method of 
extracting substances in a Soxhlet apparatus a considerable quantity 
of the solvent is retained by the extraction thimble and its contents, 
particularly if the latter are of a bulky nature; this solvent may 
be recovered by transferring the thimble, at the end of the extraction, 
to a large flask and, when a suitable number of thimbles have thus 
been collected, submitting them to distillation. To recover solvent 
from a single thimble, the latter may be transferred to a tube which 
fits on to the lower end of the Soxhlet apparatus and the solvent 
then distilled into and collected in the Soxhlet apparatus. 

W. P. S. 

Apparatus lor Measuring’ the Hydrogen>ion Concentration 
ofaSolution. Aj<djr 6 KniNoand A. Lassieub {Ann. Chim. Analyt., 
1922, [ii], 4, 232 — 238). — further description of the electrometric 
method previously reported (this vol., ii, 234). G. F. M. 

Colorimetric Estimation of Hydrogen Peroxide. M. L. 

Isaacs {J. Amer. Ckem. Soc., 1922, 44, 1662 — 1663). — A rapid 
method of estiiuating the concentration of hydrogen peroxide 
colorimetrically based on the method described by Heniges (A., 
ISSK), 1185) and Crisincr (A., 1892, 381) is worked out and fully 
described. About 30 c.c. of water, 10 c.c. of a 5% solution of 
citric acid, and 1 c.c. of the unknow'n hydrogen peroxide are placed 
in a 50 c.c. graduated flask and, after mixing, 1 c.c. of a 10% 
solution of ammonium molybdate is slowly added. Water is 
then added to make the volume 50 c.c. and the whole well shaken. 
The yellow colour develops at once and the solution is then com- 
pared ^ith a standard potaasiuin chroinato solution (0*4 gram/litre) 
in a Dubosq colorimeter. When the standard is set at 20 the 
quantity of hydrogen peroxide is given by x— 0‘05467/y, where y 

the colorimeter reading and x the number of grams of peroxide 
in the 50 c.c. of solution. The results obtained by this method 
compare extremely favourably with those obtained by direct 
titration vith potassium permanganate. J. F. S. 

The Error in Estimating Chloride by Bang's Micro- 
Method. Richard Pbigoe {Biochem. Z., 1922, 130 , 442 — 
^7).— The sources of error in this method have been examined 
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and full details of the technique required for the greatest exactitude 
are given. B. K. 

Micro-aiial3rses by Bang’s Methods. I. Ludwio Pktsoh. 
ACHEB • {Biochem. Z., 1922, 131 , 116 — 123). — The estimation of 
chlorides by microanalysis in drops of blood gives sufficiently 
accurate results, but the estimation of dextrose and residual 
nitrogen ia not sufficiently accurate. H. K. 

Colorimetric Estimation of Blood Chlorides. M. L. Isaacs 
(J. Biol. Chem., 1922, 53 , 17 — 19). — The method is applicable to 
the tungstic acid blood filtrates and depends on the conversion of 
silver chromate into sodium chromate by the action of the blood 
chlorides. Excess of silver chromate (about 0'05 gram) is stirred 
into 10 c.c. of the blood filtrate previously neutralised by addition 
of a small quantity of magnesium carbonate. After centrifuging, 
the supernatant liquid (plus washings) is clarified by the addition 
of 1 c.c. of a 2% ammonium hydroxide solution, and diluted to 
25 c.c. The colour is then compared with a potassium chromate 
solution which has been standardised by means of a solution of 
sodium chloride in the above maimer. E. S. 

Estimation of Chlorine in Tissues. O. M. Pico and J. 
Mpetaqh {Compt. rend. Soe. Biol., 1922, 86, 405 — 406; from 
Chem. Zentr., 1922, ii, 922). — The tissue is dissolved in concentrated 
sodium hydroxide solution and the proteins are precipitated by 
phosphotungstic acid. The chlorine is estimated in the filtrate 
by the method of Austin and Van Slyke. G. W. R. 

Detection of lodates in Potassium Iodide according to 
the French Codex, 1908. Lachartee (J. Pharm. Chim., 1922, 
[vii], 26 , 134 — 138). — The test for iodates in potassium iodide 
described in the Codex lacks precision, and takes no account of 
the mfluence of such factors as the strength of the iodide solution, 
the amount of acid added, the duration of the reaction, etc. The 
following method is suggested. A 10% solution of the iodide in 
distilled water is prepared, and to 10 c.c., 3 c.c. of chloroform and 
5 drops of glacial acetic acid arc addeil. After shaking for thirty 
seconds, the chloroform, examined immediately after separation, 
should not be coloured. Performed in this manner, the limit of 
sensitiveness of the lest is 0 08 part of iodate per 1000, which is 
considered to be all that is required for a reasonably pure product. 
The presence of copper in small quantities, for example, O'OOla part 
per 1000, has no effect on the reaction with a perfectly pure iodide, 
but it appreciably accelerates the development of the iodine 
coloration when traces of iodate are present. The amount of 
copper m ordinary distilled water i.s, however, too small to have 
any effect on the reaction in either case, G. F. M. 

Detection and Estimation of Fluorides. N. K. Smitt {BuU. 
Bureau Biolech., 1922, 176 — 178). — Greeff’.s volumetric method 
for the estimation of fluoride.s (A., 191.3, ii, 975) may be simplified 
somewhat by the use of an alcoholic solution of ferric chloride. 
The presence of fluoride in neutral .solution may be detected by 
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»pa d«p, a‘'S,£’;r,ii fSfc S* 

of fluoride. Even insolublXori^T 
such as that of calcium, may be similarly detected if the suber^ee 

i rsi.'s, 

current of jmre hydrogen and t"he rl^uIting^Se^ are pTsS fet 
over metallic nickel in the form of thin wi^e P'>^®8fO n™t 

nickehsed as^stos. The function of the former is that^of^traM"^ 
formmg the decomposition products of the substance into com 
pounds which are suitable for hydrogenation, which reactTn 
occurs m the presence of the latter Wiin "men reaction 

al! the oxygen is transformed into wate and wefgheTarsu°“; 
but as a portion may remain as earbon dioxide, a second aWrbeni 

results, details of which are given Halogens ^andsulnhu^^t”^ 
porous to the catalyst; the Lthod fter^no S able to 
substances oontammg these elements. As calcium tede \s 

4.1 Aitfd 

SidnS^^'^P p l»y Oxidation by meana of Ferric 

IfThf fcrillf s'uthate is'’^ 

ft&’dri 

.pp., u.d, •' 

A7m. Wochschr.^mi ^ Hoknlinger {Wiener 

serum are diluted +nr>’ t i Twenty c.e. of blood plasma or 

<ilterea through* a^Rn^l. ” ‘"•'‘■.s with distilled water and 

•Tander, A ]<J19 ;; '*'™'l’''ano (Zsigmondy and 

the filtrke by’ K’ieldahrs‘or'p"'*T*‘'"‘ estimated 

y ivjeiuaiii h or Pregl s nncro-inetlKKl. 

Chemical Abstracts. 
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The Triketohydrindene (Ninhydiin) Reaction as a Quantit- 
ative Colorimetric Methc^ for the Estimation of Amino- 

acid Nitrogen. H. Rifpart {Biochem. Z., 1922, 131, 78 

96). — The ninhydrin reaction is suitable for the estimation of 
amino-acid nitrogen if certain precautions are taken. AU the 
amino-acids with free amino-groups examined, except histidine, 
give at -Ph 6'976 the same standard colour if the solutions be equal 
in amino-acid nitrogen content, say, 10 mg. or less per litre. This 
result is obtained by taking 2 c.c. of such a solution, neutralising 
with A^/400 alkali to P,, 6-976 by comparison with phosphate 
standards and methyl-red, adding 2 c.c. of phosphate solution of 
the same P„ and 1 c.c. of 1% ninhydrin solution, and heating 
for thirty minutes in the boiling-water-bath. The solutions are 
then diluted to 100 c.c. and estimated colorimetricaUy. Histidine 
gives the standard colour at Pu 6-24, thus involving a small error 
where mixtures of amino-acids contain this acid. Some amines 
and ammonium salts also give the colour reaction, but only in 
ooncentration.s higher than 15 mg. per litre. H. K. 

Estimation of Phosphorus in Minerals and in Coke Ash 
by a Colorimetric Method. Georoes Misson {Bull. Soc. Chim. 
Belg., 1922, 31, 222 — 225). — ^The phosphorus to be estimated is 
obtained in solution as phosphate, and it is essential that the 
solution should be free from chlorine. Potassium permanganate 
is added, followed by a solution of sodium peroxide in dilute nitric 
acid. After addition of ammonium vanadate, the solution is 
boiled and treatment with ammonium molybdate produces the 
colour which is compared with the standard tint. Three modific- 
ations of the method arc given, (a) for minerals of small phosphorus 
content, O'Ol — 0-20%; (6) for minerals of greater phosphorus 

content, 0-20 — 2-50%; (c) for coke ash, together with details of 
the procedure in each case. A comparison of the results with 
those obtained by gravimetric methods show.s that they are sub- 
stantially in agreement, but the colorimetric method gives somen hat 
lower result.s for a phosphorus content of 1'7% and upwards. 

H. J. E. 

Modification of the Bell-Doisy Phosphate Method. A. P. 
Brigos (J. Biol. Chem., 1922, 53, 13 — 16; cf. A., 1920, ii, 7G9).— 
In the modification described, the coloration produced in acid 
solution, which is more stable than that in alkaline solution, is 
used for the estimation. The blood or plasma is diluted with 
3 volumes of water and 1 volume of 20% trichloroacetic acid, 
shaken vigorously for a few second.s, and filtered after ten minutes. 
To 5 c.c. of the filtrate (corresponding with 1 c.c. of plasma), 2 c.o. 
of the molybdate solution, 1 c.c. of a 20% sodium sulphite solution, 
1 c.c. of the quinol solution, and water to bring the volume to 
10 c.o. are added. After thirty minutes, the coloration produced 
is compared with a standard. In the presence of the sodium 
sulphite reagent a blue coloration is obtained which is more intense 
than the green coloration produced in its absence. The method is 
applicable to urine. E. S. 
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Estimation of Lipoid Phosphoric Acid (''Lecithin") in 
Blood by Application of Bell and Doisy’s Method for 
phosphorus. F. S. Randles and Arthur Knudson {J. Biol. 
Ohm., 1922, 53, 53 — 69). — An alcohol-ether extract of blood or 
plasma is prepared according to Bloor’s procedure (A., 1918, 
jj 452). An aliquot part of this is evaporated, treated with sulphuric 
and nitric acids, and heated until the latter acid is completely 
driven off. Phosphoric acid is then estimated in the clear solution 
by Bell and Doisy^s method (A., 19^, ii, 7C9). Disturbance of 
the final solutions produces bubbles which interfere with the reading. 
The solutions should therefore be left in the colorimeter cups for 
five minutes before making the comparison. E. S. 

Conductometric Titration of Hydrofluosilicic Acid. 

NaoTSUNA KanO (</. Chem. Soc. Japan^ 1922, 43, 556 — 560).— 
Using two adjustable parallel platinum plates as electrodes, the 
author has carried out the conductometric titration of hydro- 
ftuosilicio acid. When a mixture of 100 c.c. of water and 170 — 200 
c.c. of 95% alcohol was used as solvent for the 0'138A^-acid, the 
titration was conducted with sodium hydroxide solution as well 
as with potassium hydroxide solution without causing hydrolysis 
of the acid. K. K. 

Critical Examination of Methods commonly used in 
Determining the Durability of Glass. W. E. S. Turner {J. 
Soc. Glass Technology, 1922, $, 30 — 45). — The methods investigated 
involved (1) the testing of the surface of glass vessels, (2) the use 
of plat€.s, disks, or slabs of glass, (3) the treatment of the glas.? in 
the form of powder, and (4) the autoclave test. Whilst there 
are uncertainties in the results obtained by any of the methods, 
it is not difficult to distinguish qualitatively a good glass from a 
poor one. It is suggested that, in absence of a satisfactory general 
test, the tests should be made on plates of the glass or on the 
powder, preferably the latter. W. P. S. 

New Apparatus for Estimation of Carbon Dioxide in Air. 

Hesrik LundegArdh {Biochem. Z., 1922, 131, 109 — 115). — The 
author has modified the Pettenkoffer method by replacing the 
flask by a zinc vessel in the form of a beaker with detachable 
cover, and fitted with three tubes to facilitate withdrawal and entry 
of solutions. A larger apparatus is also described on similar lines, 
suitable for use in the open. H. K. 

Estimation of Gases in Metals. HARor.u Lester Slmons 
{C'hem. and Met. Eng., 1922, 27, 248—240). — A weighed quantity 
of the metal is introduced into a specially designed apparatus 
which is then exhausted by means of a Toeppler pump. Mercury 
in allowed to siphon over into the flask containing the metal and 
the whole is heated until the latter dissolves. The evolved gases 
are first examined spectroscopically in a Geissler tube, then trans- 
ferred to the usual gas apparatus, and tlie quantity of each con- 
stituent estimated in the usual manner. [Of. J. Soc. Chem. Ind., 
1922,714a.] a. R. P. 
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Estimation of Small Quantities of Sodium in Aluminium 
and Alumina. R. Geith {Chem. Ztg., 1922, 46, 745). — ITie 
precipitation of aluminium hydroxide by even a very slight excess 
of ammonia is invariably not quite complete and the traces in 
solution are ’weighed with the sodimn chloride. By electrolysis 
of a nearly neutral solution of aluminium chloride or sulphate 
containing iron, magnesiiun, calcium, and sodium salts as impurities 
all the sodium may be deposited in a mercury cathode as amalgam 
whilst the bulk of the other metals are precipitated as hydroxides 
in the solution and the chlorine escapes as gas from the carbon 
anode. In a suitably arranged divided cell the mercury is made 
the cathode in the inner compartment and the anode in the outer, 
which contains dilute neutral sodium chloride solution and a nickel 
rod dipping into the mercury and forming a voltaic couple. Xhe 
sodium then redissolves as hydroxide in the salt solution and its 
amovmt may be estimated by titration. The current required for 
the method is 015 ampere at 3'3 volts for two to three hours. 
[Of. J. Soc. Chem. Ind., 1922, 714a.] A. R. P. 

A New Method of Qualitative Separation of the Alkaline- 
earth Metals. Michel Polonovski {Bull. 8oc. chim., 1922, 
[iv], 31, 806 — 810). — The separation is based on the differences in 
solubility of the sulphites and thiosulphates of the three metals 
in ethyl alcohol-water mixtures. The carbonates as precipitated 
in the group are dissolved in acetic acid, and the solution is boiled 
and neutralised with ammonia. After addition of ethyl alcohol, the 
barium is precipitated by alcoholic sodium thiosulphate. A small 
proportion remains in solution; this is separated, after filtration, 
by addition of potassium sulphate, but not of sufficient concen- 
tration to precipitate any strontium. Xhe strontium is then 
separated as sulphite by excess of .alcoholic .sodium sulphite or 
as sulphate by excess of potassium sulphate. The solution is then 
acidified with very dilute acetic acid and the calcium precipitated 
by ammonium oxalate. The concentrations of the reagents 
required to effect the separation are given, also the proportions in 
which they are to be used. H. J. E, 

Approximate Volumetric Estimation of Barium. Michel 
PoLONOVSKi {Bull. Soc. chim., 1922, [iv], 31, 810 — 813; cf. previous 
abstract). — The separation of barium from strontium and calcium 
as thiosulphate may be utilised as a means of volumetric estimation 
by using excess of a standard sodium thiosulphate solution which 
contains ethyl alcohol. After allowing the mixture to remain for 
twenty -four to thii ..y-six hours to obtain as complete a precipitation 
of barium thiosulphate as possible, the solution is filtered and the 
excess of the reagent estimated. The quantity of barium present 
is thus formd by difference. A correction is necessary by reason 
of the slight solubility of barium thiosulphate ; this is applied by 
a formula given by the author, as the temperature at which the 
precipitation takes place and the percentage of alcohol present 
are factors which influence the result. H. J. E. 
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Use of Amalgams in Volumetric Analysis. V. Estim- 
ation of Iron, Titanium, Uranium, and Methylene-blue. 

ScTETARd Kikuchi {J . Chem. Soc. Japan, 1922, 43 , 544 — 560; 
cf. A., 1921, ii, 596, 714; this vol., ii, 519, 529). — ^After the reduction 
of mixed solutions of two metals with liquid zinc- or cadmium- 
amalgam, their differential titration with two standard oxidising 
solutions was studied. A mixture of ferric oxide and titanium 
dioxide is titrated with potassium permanganate and iron alum, 
using ammonium thiocyanate as an indicator after reduction with 
zinc amalgam. They are quantitatively oxidised with iodine 
in the presence of sodium tartrate. Combining this reaction and 
that with iron alum, they can also be differentially titrated. A 
mixture of ferric oxide and uranium trioxide is titrated with potass- 
ium permanganate and iron alum, after reduction with cadmium 
amalgam in warm solution and in the presence of carbon dioxide. 
A mixture of titanium dioxide and uranium trioxide is titrated 
with potassium permanganate and iodine solutions, after reduction 
with cadmium amalgam in warm solution. Quadrivalent uranium 
is not oxidised by excess of iodine in the presence of sodium tartrate. 

After a mixed solution has been oxidised with potassium per- 
manganate, it is reduced with the amalgam and titrated differentially 
with iron alum or iodine. A definite quantity of titanic sulphate 
is reduced to tervalent titanium salt by the amalgam ; raethylcne- 
blue is added at 60 — 70® until the solution is tinged with blue, 
and then it is titrated. TJie purity of Kahlbaum’s methylene- 
blue B extra was 82'96%, and that of Merck’s methylene*blue 
B.B, 85-07%. K. K. 

Use of Amalgams in Volumetric Analysis. VI, Electro- 
metric Titration of Iron, Molybdenum, Uranium, Veuiadium, 
and Titanium. Naotsuna Kan6 (J. Chem. Soc. Japan, 1922, 
43, 550 — 556; cf. preceding abstract). — Solutions of iron alum, 
ammonium molybdate, uranyl sulphate, vanadic acid, and titanium 
sulphate are reduced with zinc amalgam, separated from the 
amalgam, connected to the platinum and calomel electrodes, and 
their estimated, the standard solution of pota^ium per- 

manganate meanwhile being gradually addi^l. In these estimations, 
the volumes of the solution should bo maintained as small as 
pos.siblc. Jn the case of titanium, a slight deficiency of the per- 
manganate solution is first added, then excess of iron alum solution 
to oxidise tervalent titanium, and the solution then titrated with 
the permanganate solution. • X mixture of iron and titanium can 
he elcctroinetrically titrated with the permanganate solution, 
two break-points in the E.3f.F. curve showing the end points. 

K. K. 

Estimation of Tin in Bearing Metals. Josef Nagel {Chem. 

1922, 46 , 698). — One gram of the metal turnings is dissolved 
by boiling in a flask with 100 c.c. of hydrochloric acid and 3 grams 
of potassium chlorate; after all fi-ec chlorine has been expelled, 
the solution is diluted with 30 c.c. of water, 7 grams of sodium 
chloride are added, and, after the addition of a strip of nickel having 
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an area of about 10 sq. cm., the solution is boiled for one hour. 
The stannic chloride is thus reduced to stannous chloride, whilst 
the antimony is deposited as flakes on the nickel plate. After 
the solution has been cooled in an atmosphere of carbon dioxide 
the stannous chloride is titrated with standardised iodine solution 

W. P. S. 

The Volumetric Estimation of Antimony and Tin in Red 
Brass. Fbanz Johann Muck (Ghem. Ztg., 1922, 46, 790),— 
The alloy is dissolved in nitric acid and the precipitated stannic 
and antimonic acids are collected, washed, and dissolved in hot 
sulphuric acid and potassium sulphate. The cooled solution is 
treated with 0 5 gram of tartaric acid, 180 c.c. of water, and 7 c.c. 
of hydrochloric acid and the antimony estimated by titration with 
permanganate. The solution is then boiled with a further 30 c.c. 
of water, 60 c.o. of hydrochloric acid, and 2 — 3 grams of metallic 
antimony, and the tin is estimated by titration with iodine [cf. 
J. Soc. Chem. Ind., 1922, Oct.]. A. R. P. 

Decomposition and Analysis of Monazite. P. Wenqes 
and P. Cheistin {Ann. Chim. Analyl., 1922, [ii], 4, 231 — 232).— 
The hitherto published methods for the attack of monazite are 
either long and delicate, or el.se leave large quantities of the rare 
earths undissolvcd. By the following method the whole of the 
mineral can readily be brought into solution. About 1 gram of 
the finely ground material is heated for five hours with 5 c.c. of 
sulphuric acid {d 1 -84) at 2.30°. The resulting pasty mass is gradually 
poured into iced water, when all but a small residue passes into 
solution. This residue is collected on a filter and again heated 
with sulphuric acid, a little hydrofluoric acid being added to 
volatilise the sUica. The residue in the crucible is then melted 
with six parts of sodium carbonate. On addition of water, the 
tantalum passes into solution, and any slight residue which still 
may remain will be zirconia, which is rendered soluble by fusion 
with potassium hydrogen sulphate. In the subsequent analysis 
the precipitation of the rare earths by oxalic acid should be con- 
ducted at oo° in a solution containing O' 15 — 0 75% of sulphuric 
acid and with an excess of 3% of ox.alic acid. At this temperature 
the precipitation may be considered quantitative for yttrium, 
thorium, cerium, and didyraium. Lanthanum oxalate, being the 
most soluble, is not completely prccipit.ated, and 50 c.c. of the 
solution under the above conditions would retain 0 0011 gram of 
lanthanum in solution. ' G. F. M. 

The Use of HanuS’s Method for the Determination of the 
Iodine Fignre of Mineral Oils. Jan Hijvdky (Chem. Lisly , 
1922, 16, 207 — 211). — The method of Hanus, whereby the iodine 
figure of mineral oils and bitumens is determined by means of a 
solution of iodine bromide in carbon tetrachloride, is examined. 
It is found that the reagent does not depreciate as rapidly as those 
used in the methods of Hiibl and of Wijs (E. Graefe, Petroleum. 
1905, 12, 631), and that the difference produced in the iodine 
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figure by increasing the time allowed for reaction is smaller than 
for the above methods. The concentration of the reagent, and 
the reaction temperature are not of great importance, whilst it is 
essential that the quantity of oil used is such as to leave a large 
excess of reagent after interaction. The presence of small quantities 
of water does not appear to affect the reaction. A further advant- 
age of this method is that it permits the use of carbon tetrachloride, 
a universal solvent for the bitumen.-?. The accuracy attainable is, 
for oils of a low iodine figure, from 1 to 2 units. R. T. 

The Iodine Values of Aliphatic and Aromatic Uusaturated 
Compounds. J>. Holde [with P. Werner, Ioa Tacke, and 
C. WiIiKb] {Ohm,. Umschau, 1922, 29, 185 — 188). — In the case of 
oleic acid anhydride and crucic acid, the iodine values found by 
the Hanus method or by the Hiibl-Waller method agree %vith the 
calculated values. Cholesterol, however, yields an iodine value 
of 73 to 77 by the Hubl method and phytosterol a value of 60 to 
68, according to the time of contact (five to forty-eight hours); 
when estimated by the Wijs method, the iodine value of these 
two substances is identical, namely, 135. A similar difference 
in values obtained by the two methods has also been noticed in 
the case of certain mineral oils. W. P. S. 

A New Method for the Detection of Methyl Alcohol. Rbino 
HlMiLAiNEN {Acta Soc^ Med. fennic. “ Duodecim.,'* 1921, 3 , 1 — 6; 
Ber, Physiol., 11, 262 — 263 ; from Chem. Zenir., 1922, ii, 918). — 
Formaldehyde from the oxidation of methyl alcohol by potassium 
permanganate in ethyl aicohol-sulphuric acid solution is detected 
by addition of methyl violet-sulphurous acid decolorised by oxalic 
acid; a dark- to light-blue coloration is formed. G. W. R. 

Estimation of the Alcohol Content of a Solution. A. 

LfiviQCJE {Bull. Sci. Pharmacol., 1921, 28, 549 — 554: from Ohm. 
Zenir., 1922, ii, 819). — The method of Rosset (A., 1921, ii, 598) is 
applied, using for miscibility temperature detemnnations, menthol, 
aniline sulphate, and phenol. G. W. R. 

Estimation of Glycerol by the Dichromate Method. J. 

Kellner {Z. deut, Oel-FeU hid., 1922, 42, 345 ; cf. this voL, 
ii, 399). — Complete oxidation of glycerol by dichromate is effected 
only when sulphuric acid, d 1-230, is employed. Sodium chloride, 
if present in the glycerol, should he removed by treatment with 
lead acetate and silver oxide, since chlorine i.s evolved even with 
sulphuric acid, dll. Chemical Abstracts. 

Chemical Keaction of Phenol. Angelo Bellussi {Arch. 
Farm, sperim. Scl. aff., 1922, 33, 190 — 191). — When 2 c.c. of 2% 
phenol solution is gently heated on a wa(cr-bath with a small 
crystal of ammonium phosphate or arsenate and a few drops of 
3% hydrogen peroxide solution, a pink or cherry-red coloration 
appears after a few seconds, the phenol evidently imdergoing 
oxidation. The same coloration is obtained, only far more tardily, 
when the phenol solution is heated with hydrogen peroxide or 
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even alone, so that the action of the ammonium phosphate or 
arsenate is catalytic in nature. T. H. P. 

Causse-Bonnan's Method for the Estimation of Dextrose, 

H. J. Lemkes and L. M. Lansberq {Phartn. Weekblad, 1922, 59, 
936— 939).— It is confirmed that the results obtained vary con- 
siderably with the time occupied in titration. Attempts to get 
uniform results by substituting sodium for potassium compounds 
were unsuccessful. The white precipitate obtained at the end of 
the titration was found to contain Cu 23*05, Pc 11*2, X 21*55, 
(ON) 32*0, and water of crystallisation about 12*5%, but no 
empirical formula could be deduced. S. I. L. 

Modification of Bang's Method for the Estimation of Sugar 
in the Blood. Z. Ernst and St. Weiss (Wiener hlin. WocheSir., 
1921, 34, 174 — 175). — The blood sample of 0*115 c.c. is aspirated 
by means of a calibrated capillary pipette which is attached to a 
15 c.c. flask, and the pipette is rinsed into the flask by aspirating 
through it Bang’s diluting salt solution. The stopper and pipette 
’are removed, the flask is filled 'with the salt solution to the mark, 
the contents are mixed, filtered and 13 c.c, of the filtrate, corre- 
spending -with 0*1 c.c. of blood, arc analysed by Bang’s method 
(A., 1918, ii, 278). Instead of the filtration, a centrifuge may be 
employed, Chemical Absteacts. 


The Estimation of the Total Oxygen-combining Power 
of the Blood in the Van Slyke Apparatus. Chbjsien Lunds- 
OAAED and Eqoert Moller (J. Biol. Chem., 1922, 52, 377 — 378).— 
The blood is saturated with oxygen after, instead of before, intro- 
duction into the apparatus. The remainder of the estimation is 
then carried out by the modified method of Van Slyke and Stadie 
(this vol., ii, 78). • E- S. 


Qualitative and Quantitative Demonstration of Blood in 
Urine. A. Johannessen (Ugesk. Lceger, 1921, 83, 1613; from 
Physiol. Ahslr., 1922, 7, 280).— The reagent recommended is 
prepared by adding 1 gram of phenolphthalcin and 25 grams of 
potassium hydroxide to 100 c.c. of distilled w*ater and then boiling 
■with 10 grams of zinc dust until decolorised. After filtration, an 
equal volume of 96% alcohol is added. This solution keeps for 
six months. Immediately before use 1 c.c. of hydrogen peroxide 
is added to each 9 c.c. Equal volumes of the reagent and the 
suspected urine are mixed ; if blood is present up to 1 in 20,000 or 
1 in 30,000 a pinki.sli-red colour is formed. With blood in water, 
a positive reaction is obtained with dilations as high as 1 in 500,000. 
Copper, even in traces, interferes with the test, E. S. 
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Influence of Pressure on the Hefractive Index of some 
Organic Liquids. F. Himstedt and Irma Wertiieimer (Ann. 
Fh^/sik, 1922, [iv], 67, 395 — 406). — ^The experimental arrangement 
of Rdntgen and Zehnder was used, together with the Loewe-Zeiss 
interferometer. The refractive index and dnjdp were found for 
the following liquids, bromobenzene, chlorobenzene, nitrobenzene, 
chloroform, diohloroethylene, pinene, and hexane, and from these 
the compressibilities were calculated from the Newton, Beer, and 
Lorentz formulze. Tiic discussion of these values is postponed 
until the compre.«;sibilities of these liquids have been determined 
experimentally. W. E. G. 

The Establishment of the International System of Normal 
Wave-lengths. Friedricu MU’ller (Z. wi$s. Pkotorhem., 1922, 
22, 1 — 20). — Wave-lengths of the carbon, iron, and nickel spectra 
were accurately measured and are tabulated. Methods of measure- 
ment and precautions taken are given. W. T. 

Fine Structure of the Red Hydrogen Line. Otto 
boiig [Ann. Physik^ 1922, [iv], 67, 253 — 277). — Previous measure- 
ments of the Zeeman effect for Ha disagree among themselves and 
with the SommoHeld quantum theory of hne structure. The 
divergences arc shown to be mainly caused by errors arising in 
the photography of the spectrum from an echelon grating, and in 
the measurement of narrow diffuse bands. The true sejjaration 
of Ha m the absence of a magnetic field, and at Ihe temperature of 
liquid air, was obtained by resolution of the intensity curve into 
two Gauss curves, ff'hc value obtained was 0T4<) A. iO’OOS, whereas 
the mtiasuicd distance between the two maxima was about 5% 
saialler. In weak fields (3-500 gauss) the anomalous i>artial fusion 
of the p-components ob.served by Erochin xvas confirmed, but was 
shown to be due to a widojiing of the lines, without any appreciable 
alteration in the distance between the two comj)onents. At 
18(X)0 gauss, the tAvo lines run together to form a single line which 
is narrower than the original doublet. 

For weak fields, the Zeeman eliet.d for the .9-component is nonnal, 
but the widening of the lines at higher fields leads to the disappear- 
ance of the fUie structure. iSinoe the lines of H, He^, and Zn, 
vthicli are most sensitive to the Stark effect, also become diffu.se 
in a magnetic field, it is jxissible that an unexpected Stark effect 
'vas present. However, this is unlikely, .since no apjarcci.sblc 
change in potentiiil alojig the capillary tube was observed under 
the influence of tlio magnetic field. Also the widening of the lines 
caused by the Stark effect dLsappears on the application of a mag- 
netic field. The Zeeman effect for small magnetic fields is normal, 
VOL. exxiT. ii. 27 



ii. 726 


ABSTRACTS OF CHEMICAL PAPERS. 


but the fusion of the fine structure components observed in the 
higher fields is in opposition to the Sommerfeld theory. 

W. E. G. 

The Balmer Series of Hydrogen. E. Gehrckb and E. Lab 
(Ann. Physik, 1922, [iv], 67 , 388 — 394). — Measurements of the 
fine structure of the Balmer series have been made at the tein. 
perature of liquid air, by means of a Eummer-Gehreke interference 
spectroscope. The differences between the frequencies of the 
Ho, Hg, and H, doublets were, respectively, Ar . 10'’=;8'69, 8-78 
8'74. These values were independent of the time of exposure, so 
that no error due to the contraction of the gelatin of the photo- 
graphic plate could have occurred. A considerable deviation 
occurs between these values and the theoretical fine structure 
constant, 10-95, of Sommerfeld. It is shown that this deviation 
from theory is not explained by the additional hypothesis of 
Sommerfeld, which states that each line of the doublet is composed 
of a number of sub-components. The experimental results are also 
in poor agreement with the theory of Silberstein. It is remarkable 
that the mean figure for Ay is that derived by Lenz from the 
Abraham assumption of stationary electrons. W. E. G. 

Series and Other Regularities in the Spectrum of Man- 
ganese. Migoel a. Catalan (PAil. Trans., 1922, 223a, 127— 
173). — The flame-ai-c, arc, and spark spectra of manganese have 
been photographed, using a Littrow spectrograph giving a Ihipar 
dispersion of 16 A. per mm. at A, 6300 and 5-5 A. at X4700, a similfir 
instrument with quartz prism giving a linear dispersion of 12 k. 
per mm. at X -1000, 4-5 A. at X .3000, and 2 A. at X 2300, and a concave 
grating ruled with 14438 lines per inch givmg a normal dispersion 
of 5'o A, per nun, in the first order. It Is shown that the flame, 
arc, and spark spectra of manganese, like tho.se of other elementf. 
arc formed of two clas.ses of lines, some belonging to the neutral 
atom and some to the ionised atom (Jln^). In the spectrum of 
the neutral atom, triplet series and coinbmation lines have been 
found. The series follows a Hicks formula with the Rydbcr;; 
constant “ K " and may be classified as follows : (a) A system of 
four triplets (sharp, diffuse, j)rmcipal, and fundamental, the la,-t 
two being ratl’.cr doubtful), analogous (o the ordinary Iriplri 
systems of series in tlic alkaline earths, (h) ,V system of tlirc(^ 
naiTowor triplet series (sharp, diffuse, and principal) which li;>«: 
strong anaIogic’.s with the single line systems of series in the alkaline 
earths, (c) Another system of still narrower triplets (sharp, diffuse, 
and princip.al) which is parallel to the preceding system, the shift 
number being C 10967-7o. The interooinbination lines, LS'-lft 
and 1>S— Ipj (X .5394-677 and X 5432-.5,5.5), Ix-tween the first two 
systems are found as two line.s v-ery prominent at low temperatures, 
and losing very much of their intensity at high temperatures. The 
ionis,ation and re.sonanee imteiitials of manganese have been calcu- 
lated from the term IS and fi-cm the w.avc number of the lino 
IS-blpj The values obtained are 7-4 volts and 2-3 volts, n- 
spectivcly. The lines of ionised inangaue:.c, enhanced Ihics, also 
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form triplets. The data do not permit of the series being traced, 
but there is evidence that they include a system of triplets (sharp, 
diffuse, and principal), and also another system of narrower triplets, 
corresponding with the single line systems in the alkaline earths, 
as in the case of the neutral atom. Each diffuse triplet, in neutral 
and ionised atom alilie, is formed of nine lines, giving five d terms 
in contrast to the six lines giving three d terms which arc found in 
the more familiar diffuse triplets of the alkaline earths. In the 
iOectra of both the neutral and the ionised atom there are ceitain 
otoups of prominent lines having the same character and showing 
siuiilar variations with changes of temperature. The lines of eacli 
pu'oup are related by very exact numerical separations, and these 
lines are denoted by the term multiplet. It is pointed out that 
riinilar multiplets exist in tho spectra of the neutral atoms of 
magnesium, calcium, barium, strontium, ionised aluminium, 
scandium, yttrium, and lanthanum, and neutral atoms of siUcon 
and chromium, and that they may represent a form of regularity 
present in the spectra of many elements, and serve to indicate the 
most probable natui'e of the series in the spectra where tho actual 
series have nob been traced. The spectrum of manganese is dis- 
cussed in connexion with the position of jnanganeso in the periodic 
system. It seems most probable that the neutral atom of man- 
ganese has two electrons in tho outermost ritig, and tJjat when tiii-s 
atom loses an electron, thus becoming ionised, anotJicr electron 
from tiic next ring comes out to take its ])lacc in the outermost 
ring, wliich again contains two electrons. This mechanism would 
aowjunt for the similarity of the netdral and ionised manganese 
idoms. J. F. S. 

Ultra-red Characteristic Frequencies of the Silicates. 
iTk-mexs Schaefer and 31abtha Schubert {Z. tech. Phynik, 
1922, 3. 201 — 204; cf. this vol., ii, 170). — Since crystals containing 
and similar groups show selective reflection which is char- 
iic'U'iistic of tho group, and varies in a simple manner with the 
of crystal, an analogous phciiouicnon was sought in the case 
of tlic silicate.s. Tho reflecting power of thii-tcen silicates A\a.s 
obficrved throughout the range 1 to 20p, and twelve of these sho^vod 
tnaxuna near lO/t and ISfi. These juaxinm were complicated, 
varying greatly from one substance to another, and could not 
he correlated with the crystal structure in Ihe simple manner uuled 
in connexion with other groups such as CO-, FIO.>, etc. One 
specimen, analcite, hacked the maxinnnn of gieater wave-length. 
Two specimens containijjg the groiq) t^iO^ showed no particular 
similarity in their reflexion curves. Chemical Abstracts. 

The Regularities of Ultra-red Spectra sind the Failure 
of the Classical Dispersion Theory. Clemens .Schaefer 
(d/i/j. Phj/silc, 1922, [iv], 67, 407 — 119). — A theoretical paper, 
la the absorption sjiectra of polyatomic gases, a simple relation- 
ship occurs between the variou.s bands. In diatomic gases, the 
hand with short wave-IengtJi is ahno.st c.xactiy the octave of the 
Uuid with long wave-length. Similar octaves arc present in the 

2'j 2 
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absorption bands of solid substances. An explanation is put 
forward based on the assumption that the molecular vibrations are 
asymmetrical, which supports the quantum theory and is opposed 
to the classical theory of dispersion and absorption. W. E. G. 

Absorption of Light by Sulphur at Various Temperatures. 

Mitschabu Fukuda {Mem. Coll. Sci. Kyoto, 1921, 4, 351 — 354)/ — 
The absorption spectrum of a layer of sulphur 0'3 mm. thick, 
prepared by heating the element slowly until melted, extends 
from the ultra-violet up to \0’408jLt at 0°, and extends a further 
2 ^ 1 ^! tow'ards the red end for every 10° rise of temperature up to 
300°. No discontinuity, such as might be anticipated from the 
view of Kellas as to the constitution of the sulphur molecule (T., 
1915, 113, 903), was observed in the absorption spectrum at about 
160°. The absorption spectrum of plastic sulphur depends on the 
initial temperature to which the sulphur is heated during its prepar- 
ation. The higher this temperature, the further does the absorption 
extend from the ultra-violet towards the red end. J. S. G. T. 

Absorption of \ 5460-97 A. by Luminous Mercury Vapour. 
J, 0. McLennan, D. S. Ainslie, and (Miss) F. M. Cale (Proc. 
Boy. Soc., 1922, [A], 102, 33 — 45). — It has been shown that when 
the radiation constituting the green line of mercury is passed 
through moderately luminous mercury vapour the main com- 
ponent and the components No. +1, AX=0-0086A. and No. — 1, 
AA=— 0'0087 A. can be strongly absorbed. No marked absorption 
by luminous mercury vapour was observed in the case of the other 
nine components of the green line. Of the nine members consti- 
tuting the magnetically resolved green line, it was found that the 
central undisplaced member was the only one that could be markedly 
absorbed by luminous vapour. It is also shown that absorption 
by luminous mercury vapour of the light constituting the green 
line in the mercury spectrum affords a means of clearly and easily 
demonstrating the existence of the comjwnents of the line with 
separations AA=-|-0-01S2 A. and AA. = — 0'021 A., that is satellites 
Nos. ~j-2 and ~2, Some consideration.s are presented in support 
of the view that the components of the green line of mercury, for 
which A\= +0 0182 A., +0-0080 A., -0-0087 A., -0 021 A., and 
zero, may originate in atoms of the element having, respectively, 
the atomic wt-iglit.s 197, 198, 202, 204, and 200. J. F. S. 

The Absorption of Mercury Vapour. J. Fkank and W. 
Groteian (Z. tech. Physik, 1922, 3, 19-4 — 197). — To test the theory 
that the ahiorption bands of mercury vapour are due to diatomic 
molecules, the absorption of the band at 2540 A. was observed in 
superheated vapour. A sample saturated at 200°/20 mm. was 
observ ed at temperatures up to 1200°. The strength of the band 
was found to decrease with increasing temperature. A second 
sample, saturated at 240°/35 mm., showed greater absorption at 
low temperatures, but became nearly transparent at 1200°. This 
behaviour confirms the belief that the band is due to the molecule 
which is dissociated at high temperatures. From the rate of 
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variation of absorption with temperature, it is concluded that the 
work required for dissociation is of the order of one Cal. The 
number of molecules involved in the absorption is remarkably 
small, even at the lowest temperature.^, where the partial pressure 
of molecules is less than 10“® mm. Chemical Abstracts. 

A Simple Method for the Measiirement of Ultra-violet 
Absorption. Chr. Wintheb, Bagoesoaard-Ras.mussbn, and 
B. Schreiner {Z. v>iss. Pkotockem., 1922, 22, 33-^6). — The 
photographic method of Merton (T., 1913, 103, 124) for the quanti- 
tative measurement of absorption has been adopted for the ultra- 
violet. An improved duorometer has been constructed for extinction 
measurements of certain wave-lengths and the accuracy of the 
instrument has been tested by thermo-electric controls. The 
quantitative photographic method was employed for the investi- 
gation of the nitrates of x^otassium and silver, the results differed 
from those obtained by qualitative methods. W. T. 

The Emission of Light by Atoms. K. TdRSTEBiiNG {Z. 
Pk^sik, 1922, 10, 387 — 392). — Previous experimental observations 
require that the light emitted by excited atoin.s is coupled vitli the 
atom in a continuous manner. This is contrary to the views of 
Soinmerfeld, and in agreement with those of 5lie. An external 
magnetic or electrical held doo.s not appear to exert any effect on 
light free in the ether. Thus, if the emitted light is discontinuous, 
such fields should exert no effect on the radiated energy once it has 
left the electron. Those atoms in u liieh the electrons have returned 
to an inner quantum orbit, after omitting the energy of excitation, 
should not show the Stark effect. The emitted lighfshould bo 
unchanged by the action of an electrical field and Stark, in his 
experiments, shouhl have obs:'rvc<l the unchanged line. For the 
^-components of Ha, Hy, and Hs and for flio 5-component of Hs 
this was shown not to be the ca.se. On this account, the assumxition 
is made tliat the electron in its x)a.s.sagc frcaa the initial to the final 
orbit should give up its light continuously to the ether. If the 
as-siiinption of the spherical wave, and the oorresxiondcnco principle 
of Bohr, are still maintained, it would axqiear necessary to postulate 
some new energy form in the atom. W. E. G. 

The Luminescence of Gas in the Electrodeless Discharge : 
The Induction Spectra of Caesium and Rubidium, M. L. 

Dcxoyer {J. Phyjs. Padinm, 1922, 8, 2G1 — 292).— The vnxiours of 
cfGsium and rubidium, when surrounded by a high frequency 
electromagnetic field, emit a brilliant luminescence at 100 — .300'^. 
Rubidium vaxiour gives a feeble Uuuiuosity at the ordinary tem- 
perature, but no light can be detected from caesium vapour below 
90^ The colour of the lundncscence of the saturated metallic 
vapour undergoes a sudden change at certain temperatures. It is 
uncertain to what ext^ent this is duo to an ijicreaso in density of 
the vapour. At the lowest- tcinfK'ratui'cs, the induction spectra 
are very rich in lines, but the principal and secondary series are 
absent. At higher temperatures, all the cresiuni and most of the 
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rubidium lines which occur in the spark spectra appear, and are 
present in great intensity. The secondary serie.s are, liowevcr, 
oompletel}’^ absent, and only a few lines from the flame and arc 
spectra are to be found in the induction spectra of these metals. 
The ionised atoms are believed to be the source of the induction 
spectra, and not the emission of an electron by the Bohr meohanisni. 
Such ions should resemble the atoms of the rare gases, and points 
of resemblance should occur between the induction spectra of the 
two groups of elements. W. E. G. 

The Luminescence of Decomposing Ozone. Max Tratitz 

and Walter Seidel {Ann. Physik, 1922, [iv], 67, 527 — 572).— 
No chemiluminescence is observed when a carefully purified mixture 
of ozone and oxygen is heated to 400®. On the admission of 
coal gas to this mixture, liglit is emitted at the ordinary teiii- 
j)crature, frequently with the formation of a mist. Purified air, 
carbon dioxide, and hydrogen do not give rise to tins efiect. Carbon 
monoxide when mixed with ozone pro<lu('c.s clicmiluniiiicscenco at 
temperatures above 150", and a band of liglit is emitted between 
the wave-lengtlis 400 and 5G0juju. Tliis .siwctrnni is independent 
of the thickness of tlic radiating ga.s. 

The light emitted by mixture.s of carbon monoxide and ozone is 
measured by means of an argon-filled rubidium cell. By a stream- 
ing nietliod, it was sliown that the amount of light is proportional 
to the product of the concentrations of the two gases; thus Aa= 
A''i[00][0p]/l-r /urOgJ/b ivhcrc Aa is the electrometer deflexion, 
Kx and Kn are co“nstants depending on tlie velocities of two simul- 
taneous reactions, and t is the time of streaming for 50 c.c. of gar^, 
These conclusions were confinned by a study of the reaction in a 
stationary gas mi.xturc. The velocity of emission of light obeys 
the second order law, and the <lcviaiions which were observed are 
probably due to irregularities in the tcmjxiraturc of the gas mixture. 
The velocity of emission incrca.ses with increase in temperature, 
but the total quantity of light emitted increases to a limiting 
value. The law of con.staiit light- summation propounded by Lcnard 
for pho.sphorc^ccnt substance.^ {HeideJh. A had., 1912, A, 5 Abli.) 
applie.s equally well to th.e cheinilumincsccnoc from the mixture of 
carbon monoxide and ozone, the quantity of light being independent 
of both the velocity and the temperature. The pre.scncc of in- 
different gases such as nitrogen or carbon dioxide is without effect 
fill the emission of light. The conclusion th.at the reaction is of 
the second order is supported by the observations of Angercr (A., 
1921, ii, 257) on the decomposition oi Xj. W. E. G. 


Catalysis. XVI. Radiation as a Factor in Thermal and 
Photochemical Reactions. X. R. Diiar {Z. anorg. Chem., 1022. 
122, 151 — 158).— The author has studied the velocity of certain 
chemical reactions in tropical sunshine and found that the liglit 
luys accelerated the reaction in all ca.ses, more particularly so in 
the case of tho.se reactions with a high temperature coefficient. 
The paper concludes with a brief review of the radiation hypotheses, 

W. T. 
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The ESect of Colloids on Silver Bromide Emulsions. 

UoBERT Schwarz and Heinrich Stock (Z. loiss. Photochem., 1022, 
22, 26 — 32). — The influence of catalysts on the photochemioal 
decomposition of pure silver bromide has been investigated, the 
jimount of decomposition Ixiing determined by the method pre- 
viously described (A., 1921, ii, 614). Platinum sol delays the 
inversion point and solarisation. Silver and silicic acid sols act as 
positive catalysts, whilst aluminium hydroxide has a negative effect. 
Ferric hydroxide and stannic acid coagulated the emulsion. W. T. 

The Photochemical Reduction of Titanium Salts. A. 

IjENRath and A. Obladen {Z. wiss. Fhotochem., 1922, 22, 65— 
— The sulphat-e and oxalate of titanium were not reduced by 
(vihvl alcohol on long expo.sure to light, wherea.s the chloride reacted 
^io^ently. Por quantitative work, ethyl alcohol was an unsatis- 
fiictory* reducing agent owing to the formation of hydrogen per- 
oxide. Mandolio and lactic acids were found to be suitable, and 
measurements wert* carried out witb the former, which was the 
more powerful reducing agent. 'J.’Jte femperature coefficient of th(^ 
roaction for 10'^ was found to be 2*21. The reaction obeyed the 
law of mass action, and was found to be biinolecular. Chlorides 
decreased the velocity, probably owing to tlie decrease of ionisation 
of the tetrachloride. \V. T. 

Elimination of Carbon Dioxide from Organic Compounds, 
VI. The Action of the Light of the Electric Arc on Aqueous 
Oxalic Acid Solutions in Presence of Ferric, Chromic, and 
Mercuric Chloride, of Uranyl Acetate, and of Iodic Acid. 
Hermann Kunz-Krause and Paul I\L\nicke {Ber. Dent, pharm. 
Gej., 1922, 32, 200 — 216; cf. this vol., i, 6). — Many observations 
are recorded on the action of sunliglit in decomposing aqueous 
solutions of oxalic acid, but none on the effect of artificial light. 
E.xpcrimcnl.s liavc been made oji the decomposing effect of the 
light from an electric arc on oxalic aci<l in presence of a number 
of '■ catalysts.” In pre.sence of ferric chloride, 61-7% of the oxalic 
p.cid was deconij)osed into carbon dioxide in sixteen hours, tho 
rcatticn being represented by the ecjuatioii HA^Oj'i-FeXiQ — 
iJlVt'l," 2HC‘l-r2C0.2. When chroniic chloride wivs ii.seci, no de- 
eoinpo.sition nccmTcd. but amnioninm ovalate was oxidised in 
prisince of nKU'curic i'hloride, the latter being reduced to m(‘r- 
mu'Oiis ehloihh'. TIjc deermiposilion of oxalic arid wa.s also pro- 
luotcd by uranyl aectale and by iodic acid, in the lattiu* ease with 
frinnalion of free iodine. So far as qualitative experiments show, 
^niilitrht and the are light arc e<{uivalont for the decomposition of 
"xalie aci<l in jirc.scnee of thii above substances. E. K. R. 

Chemistry of Actinometers. A. Benilath. K. Hess, and 
-b Oblauen (Z. vWs-v. PhoUKhem.. 1922, 22, 47 -64). - The mercuric 
diloi’idu-aramonium oxalate actinomoter was found to be trust- 
worthy within narrow limits only. The ferric chloride and the 
oxalic acid-uranyl acetate actinometers were found to be in good 
agreement. Electrolytes retard the reduction of ferric chloyide 
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and the decomposition of oxalic acid. The authors argue that the 
added electrolytes have no influence on the photochemical reaction 
but decrease the dissociation of the iron salt and the oxalic acid 
and they draw the conclusion that the ferric ion and the oxalate 
ion are photochemically active, whilst the undissociated molecules 
are inactive. W. T. 

The Photoelectric Effect of the Alkaline-earth Phosphors. 
Karl Goggel {Ami. Physik, 1922, 67, 301 — 319). — The relation 
between the photoelectric effect and the wave-length of the exciting 
light have been studied for CaBia and SrBia phosphors (cf. Lenard 
and Saeland, A., 1909, ii, 283). In order to maintain the phosphor 
in a condition of least excitation, it was illuminated simultaneously 
by the exciting radiation, and by either green or red light. On 
account of the low conductivity of the phosphor as compared with 
the metals, the photoelectric effect of these substances increases 
more slowly than the intensity of the exciting light. The normal 
photoelectric effect becomes appreciable at the violet end of the 
visible spectrum, and increases rapidly with decrease in wave- 
length, In addition, in the region of the wave-length of the phos- 
phorescent light, selective effects are observed, which are espcciallv 
large in the presence of green light. In the case of the CaBii 
phosphor, the maxima for the photoelectric effect correspond 
exactly ^Wth the maxima of phosphorescence, but a shift of the 
photoelectric effect towards the red occurs with the BrBix phosphor. 
The normal phosphoier show a much greater photoelectric effect and 
phosphorescence than the dixunorinal phosphors. This is asso- 
ciated with the larger numtuT of small phosphorescence centres in 
the normal pho.sj)hor. Phosphors when de.stroyed by pressure 
in the pre.sence of light, become coloured, show practically no 
phosphorescence, and give the normal photocleetrio effect, Wlien 
destroyed in the dark, however, a much larger effect b obtained 
which decreases with time. It is suggested that this is caused by 
the destruction of the closed chain compounds forming the phos- 
phorescence centres, into molecules containing free valency elec- 
trons. The magnitude of the photoelectric effect is proportional 
to the amount of the colouring of the phosphor. 

The d- and rr-emission of [)hiwphnrcsc(‘nt light is accompanied 
by the separation of electrons, whereas the in-cmission, the fluores- 
cence, is not accompanied by a photoelectric effect, and hence is 
not a consecpxence of electron eini.ssion. I'he electrons emitted 
from a phosphorescence ecnf re do not nece.ssarily return to the same 
centre or by the same path. W. E. G. 

^-Ray Spectre, and their Connexion with y-Radiation. 
Lise Meitxer {Z. Fhy-iik, 1922, 11, 3o — 54). — By means of a more 
precise investigation, it is shown tluit the tliorium-U line, whirfi 
was previou.sly and erroneously classitied as a line belonging to tin' 
Lj ring (thi-s vol., ii, 416), in reality belongs to a second y-radiation 
group, as was indicated by Ellis (A., 1921, ii, 422). Mcasuremeiifs 
of thorium-C and thorium-6’" confirm those of von Baeyer, Hahn, 
and^Meiiner (A,, 1911, ii, 567) as to the existence of a group of 
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p.rays of velocity about 95% that of light, which Ellis {loc. cit.) 
was unable to find, and, further, these measurements show that 
on using the exact energy of the ^-disintegration of thallium some 
of these lines must be interpreted otherwise than was done by Ellis 
Very exact experiments with radium- /> which have been controlled 
by photometric re^stration show that the three L levels found by 
Ellia are not present in radium-/); one only could be found and 
that is the X-g level. It is concluded from the above-mentioned 
results and those of EIJis for radiiim-X that in the excitation of 
the characteristic radiation by y-radiation proceeding from the 
nucleus of the atom itself practically only the Zg level is affected, 
in contrast to the relationships in the excitation by Rontgen rays 
from outside the atom. An attempt is made to explain this result 
on the basis of the unsymmetrical atomic configuration x^f>stuiated 
in Bohr s hypothesis. The criticisjn of the author’s interpretation 
of the 3-change put forward by Ellis is discussed, and it is shown 
that this interpretation is in keeping with the experimental facts 

J. F. s! 


Wave-lengths of y-Rays. Lise Meitner {Natnrwiss 1922 

10, 884; from Chem. Zenir., 1922, i, 1352—1354; cf. this vol.’ 

11, 41G). — The lattice of crystals is too coarse for the deter- 
mination of the wave-length of hard y-rays. Primary ^-rays from 
the disintegration of an atomic nucleus have in the simplest case 
uniform velocity, and energy corresponding with this velocity. 
The p-radiation may either pass out of the atom with unchanged 
velocity or else y-rays may originate in the nucleus from the S-rays 
having the same energy and the relation E^=hvy=hc!\ (1) holds! 
The resultant y-radiation detaches iC-, /!-, and -i/-eleetrons from 
the atom in whieli it originates and tlie energy of this secondary 
radiation is equal to the energy of the y-radiation, less the enerev 
used for disintegration or A.y=A>s-£',. (2), where E* is the enerSv 
used m detaching K electrons. and E’’^ may be determined from 
the deviation of the p-rays in a magnetic field, and E, from the 
A, L and -1/ absorption ’.vave-lengths obtaineii by the lattice method. 
Aiiplying equations (I) and (2), the author found the wave-length 
“"'‘■/•^ysfrom thorium-// to lie 5-2 x U)-^»cm., those from radium 
bbXlO'^" cm., and those from radium-/) 2-9xl0-s cm. The 
s.iortest wave-length obtained by this method wa,s that of the 
yrays from thorium -C", namely, 2-t5xl0'n) cm., approximately 
cnc-hfth of the wave-length of the shortcat characteristic Rontgen 
rays. y-Kr.ys of oven shorter wave-length may be expc-cted to 
occur, llie y-rays originating from the nucleus may in some 
circumstances have a greater wave-length than the correspondino- 
A-serics. In the case of radium-// where the wave-length of the 
A senes is 1-385 X lO"®, the y-ray.s cannot set free any A' electrons 

G. W. R. 

Excitation and Ionisation Potentials of Neon and Argon. 
1 R 7 \ A- Wctensch. Amsterdam, 1926, 25, 179— 

)• liie excitation potentials of argon and neon have been 
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determined by plotting the number of electrons which have a 
velocity below a definite small value (m the present experiments 
that below the velocity corresponding with 0-2 volt) against the 
applied tension. In this way, the excitation potentials are shown 
as sharp maxima in the curves. This method is unsuitable for 
measuring the ionisation potential, and a new method for measuring 
this quantity has been employed. The results show that, starting 
from the value 20'45 volts as the lowest excitation potential of 
helium, two pronounced excitation potentials are found at 17-35 
and 19-15 volts for neon. The ionisation potential of neon is found 
to lie at 22-2 volts. In the case of argon, excitation potentials 
are found at 12-25 and 13-7 volts and the ionisation potential at 
16-0 volts. It is shown in the case of neon that the values found 
are in harmony with the optical measurement of the spectrum, 
and, further, there is no room in the series spectrum for a resonance 
potential of 11-8 volts and ionisation potentials at 16-7 and 20 
volts, as found by Horton and Davies (A., 1919, ii, 210), neither 
did the author find any indication of a resonance potential or 
ionisation potentials at the values stated. In the case of argon, a 
comparison, with the series spectrum is not po.ssible, but assuming 
that the argon spectnim is constituted similarly to the neon 
spectrum, tlien calculating from the observed excitation and 
ionisation potentials, the following mean values for the first groups 
of the terms are to be expected : 0-5s=130000±1000, l-5s~30400; 
2p~ 18600, and higher terms < lOoOO. J. F, S. 

Chemical Reactions induced by the Corona Efiect in 
Circuits traversed by Continuous Currents. C. JlosTi:- 
MARTixi {Oazzetta, 1922, 52, ii, 9C — 97). — The corona discharge is 
capable of effecting the following reactions : Formation of ozone 
from air; decomposition of carbon dioxide into carbon monoxide 
and oxygen ; .sjT.thcsis of ammonia from it-s elements ; formation 
of carbon dioxide and hydrogen from carbon monoxide and water 
vapour ; formation of hydrogen cyanide from acetylene and 
nitrogen ; formation of formaldehyde from carbon dioxide and 
hydrogen ; formation of benzoic acid from carbon dioxide and 
benzene vapour; decomposition of hydrogen sulphide into its 
elements and the inverse reaction; deconipo.sition of hydrogen 
antiraonide and its synthesis from its elements. T. H. P. 

Resistance Temperature Coefficient of Concentrated 
Solutions of Sodium in Liquid Ammonia. Chakles A. Kkacs 
and Walter W. Llc.asse {J. Avicr. Chem. iioc., 1922, 44, 1941— 
1949). — The resistance temperature coefficients of concentrated 
solutions of sodium in liquid ammonia have been measured from 
the saturation point up to l'=o-02 and at temperatures from the 
boiling point of liquid ammonia down to —GO’. Near the saturation 
point, the temperature coefficient of sodium in liquid ammonia ha.s 
a value approximately 0-066%. With decreasing concentration, 
the temperature coefficient increases markedly, passing through a 
maximum v»]uc of approximately 3-6% at F=l-1 and then decreas- 
ing to a value of approximately 1-55 at dilutions above 4-0 litres 
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per atom. Taking into account the earlier work on the tem- 
perature coefficient of more dilute solutions, it is evident that the 
temperature coefficient passes through a minimum value. From the 
form of the curve at high concentrations, the temperature coefficient 
is seen to be approaching a negative value at high concentrations, 
although this value is not actually realisable, since the saturation 
paint of the solution is reached. At the highest concentrations 
the solutions of the metals in liquid ammonia closely resemble 
metallic alloys. At lower tem 2 )eraturc:<, the temperature coefficient 
increases markedly at higher concentrations. As the concentration 
decrease.‘j, the influence of teiniJtrature on the coefficient decrease.s, 
and at a dilution S the coefficient is relatively independent 
of tcmjjerature. From previous work on the influence of tem- 
perature on the temperature coefficient of more dilute solutions, 
it is clear that the influence changes sign, since at low concen- 
trations tho coefficient incrcase.s markedly with increasing tem- 
perature. J. F. iS. 

Cfiect of Substitution on the Free Energy of Oxidation- 
reduction Reactions- I. Benzoquinone Derivatives. Victor 
K. LaMer and Lillian E. Baker (J. Amer. Chtm, Soc., 1922, 44, 
1954 — 1964). — The oxidation reduction potentials of the substituted 
deriatives of quinonc-quinol mixtures have been determined at 25®. 
'J’ho method consisted in adding the quinone to a measured volume 
(if buffer solution, removing the oxygen by nitrogen, and tlieii 
reducing a portion of the quinono to (piinol with titanium chloride 
solution and measurmg the iiotential of the mixture against a 
calomel electrode, using gold or platinum electrodes. Other 
measurements were made starting with the quinol and oxidising it 
with potassium dichromato. The concentration of liydrogen ions 
was also measured in each solution. The cells measured were 
Therefore of the types : Hg I Hg 2 t'l>»KCl(sat) 1) -i- 

H*(.rJ/)/Ft ; and Hg I Rg2CL>lvCI(sat)7j H*(.rd/) | H 2 (l atm.)Pt. Tho 
following values of the nori.ual potentials and the reduction of free 
cnorgy in tho various eases are iX‘corded : bromo-y.'-bonzoquinone, 
(l-Tlol volts, 138'0 kilojoules; chloro-yj-benzoquinoue, 0-712.5, 
137-0 ; p-benzoquiuone, 0-0090, 134-9; toluquinone, 0-0454, 124-6; 
p-xyloquinone, 0'5900, 113*9; p-thymoquinone, 0-5875, 113-4; 
dimct}ioxy-p-l>enzoquinone, U*5139, 99*2; n.iphtliaquinono, 0-4098, 
90-7. The effect jmxiuced by the .siib.-titution of the various 
groups is discu.sscd in tho light of tho po.dtivo-negali^e rule of 
.Michael. Tho valiilily of the method of work adopted has been 
established by (1) tho c(»n.stancy and reproducibility of the ijotontials 
under widely varying concentrations and following anodic or 
cathodic polarisation, (2) the use of different electrodes, (3) tho 
agreement of tho E.^I.F. with those obtained by the method of pure 
mixtures, and (4) the aiqu-oacli of the equilibrium from botli sides. 
TheF.J/.F. values are reproducible to 0-2 milli-volt. J. F. S. 

Stability of PiithaZate Solutions as Standards in Hydrogen- 
ion Work. C. J. Wood and P. P. Hukdick (J. Amer. Cliem. 
Soc., 1922, 44, 2008 — 2009).— -An answer to tho criticisms of Oakes 

27*— 2 
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and Salisbury (this vol., ii, 468), who have shown that phthalate 
solutions when measured against a hydrogen electrode a drift of 
the E.M.F. is observed (cf. also Merrill, this vol., i, 328). I’he 
authors have repeated their measurements with a 0'2Jlf -solution 
of potassium hydrogen phthalate, which are shown to agree with 
those of Clark ( ' Determination of Hydrogen Ions,” Baltimore 
1920). It is therefore contended that potassium hydrogen phthalate 
may be obtained in a sufficiently pure state to give constant poten- 
tials with the hydrogen electrode. J. B. g. 

An Electrolytic Current Intensification ESect, A New 
Electrolytic Displacement Efiect, and the Connexion between 
Electrolysis and the Emission of Electrons in a Vacuum. 
III. D. Reiotiisstein and M. Rothschild (Z. physikal. Chem 
1922, 102, 209—234; cf. A., 1921, ii, 729, this vol., ii. 112).— A 
continuation of previous work. It is shown that the new displace- 
ment effect makes clear the mechanism of electrolytic detectors 
with a subsidiary source of current. It is shown experimentally 
that in such detectors the mechanism does not depend on a con- 
version into direct current, but that these detectors act as current 
intensifiers ; the ratio of the direct current energy brought into 
existence by an alternating current to that of the alternating current 
itself may be greater than eighty-eight. An account is given of 
a now condenser commutator effect. A new electrolytic detector 
is described which does not make use of an external subsidiary 
current ; this is characterised by the fact that in the absence of 
an alternating current it has an E.M.F. =0. An electrical current 
is capable of bringing about a reaction in an electrolyte without 
making any use of the migrations of the ions. When the new 
intensifier is connected with a source of alternating current, it 
intensifies the entering current one thousand times, consequently 
the intensifier and detector can be directly connected with the 
antennae which collect high frequency undamped oscillations. 

J. F. S. 

The More Recent Conception of Electrolytes. IV. The 
Dissociation State of Acids of Medium Strength, especially 
Dicliloroacetic Acid in Water and in Salt Solutions. Ekliko 
S citKErN’ER {Z. anorg. Chem., 1922, 122, 201 — 235). — Pure dichloro- 
acetic acid was prrp.nrcd and was found to be dimorphous with 
ra. p. 12-15" and 13-25", dll =l--5727- The E.M.F. of this acid 
was measured in aqueous solutions as well as in 0'2 molar solutions 
of potassium chloride, -sodium acetate, and magnesium sulphate. 
The quinhydrone electrode was used (Biilmann, A., 1921, ii, 372). 
The conductivities of the acid and its sodium salts were also 
measured. Assuming the activity constant of the hydrogen ion 
to be 0-2, that of the diehloroacetato ion was found to be 0 37. 
Calculations based on the E.M.F. measurements and on the con- 
ductivity measurements w’ere in complete agreement with the 
general law of mass action. W. T. 

Chromate Electrolysis with Diaphragms. A. Lottbbmoseb 
and Kitbt Falk (Z. EUklrochem., 1922, 28, 366 — 376). — When 
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godiunl chromate is electrolysed in a two or three compartment 
cell, the current yields of sodium dichromate and sodium hydroxide 
theoretically possible depend on the composition of the solutions 
originally present in the anode and cathode compartments. It 
was shown by Muller and Sauer (A., 1912, ii, 1037) that if the 
anolyte is a solution of sodium chromate ^and the catholyte one of 
sodium hydroxide, the yields are lower than they are when sodium 
chromate is used in both compartments. Their conclusions are 
jiow confirmed by extended observations on two compartment 
cells of the above types and on three compartment cells (n) with 
sodium hydroxide as the catholyte and sodium chromate in the 
other two compartments, and (h) with chromate in all three. The 
best yields of chchromate are obtained under the last conditions, 
as circumstances are then the least favourable for the migration 
of hydroxyl-ions into the anode compartment. The paper concludes 
with a mathematical discussion of the possible yield obtainable 
with these types of cell both with and without taking account of 
the influence of diffusion. fSee J. Soc. Ckem. Inti., 1922, 857a.] 

E. H. R. 

Thermal Expansion of Concentrated Salt Solutions. 
Robert Meyer {PhyHkal. Ber., 3, 149; from Chem. Zenir., 1922, 
i, 1214 — 1215). — The thermal expansions of aqueous solutions of 
sodium nitrate, potassium nitrate, zinc sulphate, and potassium 
carbonate, saturated at 20: — 70*^, were measured at temperatures 
up to 90®. The coefficient of expan.sion of concentrated solutions 
increases with rise of temi>erature, but whilst in the case of water 
the rate of increa.se of the coefficient of expan-sion decreases smoothly 
with rise of temperature, the curves obtained for concentrated salt 
solutions are irregular and show points of inflexion the positions of 
which depend on the concentration of the solution. b. W. R. 

Approximate Rule for the Specific Heats of Gases and 
Vapours. Rudolf Mewes (2. Sauerstojf Stickstqff Ind., 1922, 
14, 26; from Chem. Zenir., 1922, i, 1129 — Ihv.!;. — From the 
formul® cpi—cpfyil-^yY and cp^/cp^— ( c'p</c"pq)" tiic specific heat 
of a substance can be calculated for all temperatures, Values are 
given of log (l-f-y) and n, respectively, for a number of gases and 
vapours. The values of log (M-y) are simple multiples of each 
other, whilst the values of 7i arc simple integers. G. W. R. 

The Specific Heats of Gases with Special Reference to 
Hydrogen. Christopher Kblk Ixgold and Edith Hilda 
UsHEBwooD (T., 1922, 121, 22S6 — 2291). 

The Isotherms of Nitrogen, Oxygen, and Helium. L. 

Holborn and J. Otto {Z. Physik, 1922, 10, 367 — 376). — The 
isothermals of oxygen and nitrogen at temperatures of 0®, 50°, 
and 100®, and at pressures up to 100 atm., and of helium from 
^ to 100 atm. have been determined (cf. A., 1915, ii, 743; 1921, 
ii» 15). The coefficients are given for tlje equations pu=A-hJ5p-f- 
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Op^, and the pv values for helium may 

be expressed by a linear relationship. 



A. 

B 10*. 

C 10«. 

B' IQS. 

C' 10». 

Nitrogen... 

0® : 1-00057 

-0-53100 

4-76327 

-0-57070 

4-58106 


50* : M8368 

—0-02500 

3-80816 

— 0-03281 

4-79200 


100* ; 1-36682 

H-0-36057 

3-15102 

+ 0-35016 

4-98088 

Oxygon .. 

. 0* : 1-00130 

•— i-30143 

0-46452 

-1-27335 

4-07229 


60° ; M8456 

-0-63543 

0-27755 

-0-62750 

3-26394 


100° : 1-36782 

—0-20357 

0-22571 

-0-20149 

3-02964 

Helium .. 

. 0°: 0-99930 

+0-69543 

— 

+ 0-69565 

0-50594 


50° : 1-18223 

+0-CS887 

, — , 

0-68797 

0-61689 


100° ; 1-36518 

+0-66804 

— 

0-67453 

0-63306 


Amagat’s pr- values for 100 atm. arc greater by 0’7% for nitrogen 
and 0-3% for oxygen, and the results of Kamerlingh Onnes and 
Hyndman for oxygen are, at the lower pressures, about 0-4% 
greater and, at the higher pressures, about the same amount smaller. 
The ptj-valucs for air have been oalculafenl for air from those for 
oxygen and nitrogen : the (lifferenoe.s betneen these and the 
experimental values for air are within the error of the observations 
except at 0° and 50° for the higher pressures. W. E. G. 

Thermodynamic Treatment of the Possible Formation 
of Eelitun from Hydrogen. Richard C. Tol.man (J. Amtr. 
Chem. Soc., 1922, 44, 1902 — 1908). — A theoretical paper in whicli 
it i.s shown that by combining the older ideas as to the possible 
formation of heUura from hydrogen with the newer ideas 
a.s to the entropy of monatosuic gasc.3, it becomes possible 
to subject the reaction 4H = He to complete thermodynamical 
treatment. The equilibrium constant calculated from this treat- 
ment shows that hydrogen should combine practically completely 
to form helium at all temperatures bcloav a million degrees and 
pressures above 10''"® atmospheres. The conflict between this 
conclusion and the mutual presence of hydrogen and helium under 
.solar, stellar, and terrestrial conditions has been discussed. Of 
the various possibilities presented for reconciling the thermo- 
dynamic conclusion as to equilibrium constant and the facts, the 
author regards tlie following as most hopeful; (1) the reaction to 
form helium from hydrogen is an o.xtreniely slow one even at 20000', 
(2) hydrogen consists of a mixture of isotopes one of which has m 
atomic weight nearly unity, and (3) helium is decomposed in the 
sun and stars by the action of an extremely short wave-length 
radiation which is so penetrating as not to be in temperature 
equilibrium with the helium affected. J. F. 8, 

Correlation of Entropy and Probability. George A. Li.x- 
hart (J. Amer. Chem. Soc., 1922, 44, 1881 — 1886), — In a recent 
paper (this vol., ii, 257), the author has put forward two equations, 
the one yS=(7=»/S'. log G), connecting entropy and 

probability, and the other, connecting specific 

heats and temperature. The validity of the former equation w.as 
substantiated for eighteen substances and the latter equation by a 
.single ex-imple. In the present paper the second equation has 
been shown to hold for the specific heat of all substances which 
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have been measured by the thermo-electric methods. The results 
calculated for thirty-one substances agree with the experimental 
values in many cases better than the individual experiments agree 
with one another. Only in the case of ice and silver iodide is the 
agreement poor, and here it is .shown that the specific heat data 
are quite erroneous. J. F. S. 

The Relation of Melting Point to Boiling Point. R. 

bouENZ and W. Herz {Z. anorg. Chem., 1922, 122, 51 — 60). — The 
ratio of the absolute melting point to the normal boiling point has 
been calculated for 412 elements and compounds (inorganic and 
organic). 

No. of No. of 

cases. Ratio. cases. Ratio, 

118 between O o— -0-599 25 between 0-8 — 0-899 

99 0-6— 0-699 26 „ 0-9—0-999 

Cl „ 0-7— 0-799 2 above 1-0 

The mean of all the ratios (A) was found to be 0*62, or takii5g 
only those shown to occur more frequently (4, 5, 6, 7) the mean 
(13) was 0-5940. The following arc the quotients for the diflerent 
categories examined. Elements (A) 0*5583, (B) 0*4542. Inorganic 
compounds (A) 0*7183, (B) 0*6857. Organic compounds (A) 
0*5839, (B) 0*0745. W. T. 

Fused Salts. W. Herz {Z. Elektrocheni., 1922, 28. 390 — 
31 ) 1 ). — It has been shown that at the critical temperature the 
refractive index of non-associated liquids is a con.staiit, 1*120 
(rV., 1921, ii, 529: this vol., ii, 97). From the measurements of 
Meyer and Heck of the molecular refractions of fused potassium 
ami .sodium nitrates (thi.s vol., ii, 241), the critical refractive indice.s 
have been calculated and are, re.spectively, 1-130 and 1*138. It 
appear.? probable, therefore, that tlic rc*quiren\cnts of the theory 
are fulfilled by fused salt.s. The critical densities, calculated from 
ihc law of corre.sponding states, arc, respectively, 0-599 and 0*612. 
The boiling points of the alkali fluoride.s calculated by Lorenz and 
Herz from the .surface ten.sions (thi.s vol., ii, 261) are compared 
with the values found by von Wartenberg (thi.s vol., ii, 146). The 
agreement is good except in the case of caesium fluoride. The 
critical pressures of the alkali fluorides, chlorides, bromides, and 
iodides are now calculated from the kn(»wn relation between surface 
tension at the boiling point and critical pre.ssure, ■y,=0*427p4.. 
The values obtained are probably minimum values. They are 
used to calculate the constant of Cederberg’s vapour prcs.sure 
formula. When the diflercnccs between melting and boiling points 
of the alkaU haloids are compared, regular variations are found as 
the atomic weight of the metal or halogen increases. E. H. R. 

The Vapour Pressure of some Salts. III. H. vox Wautex- 
BKRG and 0. Bosse {Z, Ehktrochem., 1922, 28, 384 — 386). — Con- 
tinuing the work previously described on the vapour pressure.? of 
salts (thi.s vol., ii, 156), the following new data have been obtained. 
Silver chloridf>, m. p. 449'", b, p. 1554°, logp=— 44257/4-57lT“i- 


No. of . 

cases. Ratio. 

1 0-198 

14 between 0-3 — 0-399 
06 „ 0*4— 0-499 
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6-298. Cuprous chloride, m. p. 430°, b. p. 1367°, logp= 
—19268/4-571I'-f 2-573. Cuprous bromide, m. p. 483°, b. p. 1345“ 
logp=— 19075/4-57ir-4-2-5794. Cuprous iodide, m. p. 588°, b. n! 
1293°, logp= — 19257 /4-5717'd-2-690. Lead chloride, m. p. 498“ 
b. p. 954°, logp=— 28518/4-5712’+5-085. Lead bromide, b. p’ 
916°; logp=— 28180/4-5717’ -1-5-183. Lead fluoride, m. p, 818° 
b. p. 1292°. log p=-39425/4-5717’-f 5-510. Thallous . chloride’ 
m. p. 430°. b. p. 806°; logp=-25108/4-5717’-t-5-093. Thallow 
bromide, m. p. 456°, b. p. 815°, logp=— 25164/4-5717’ -f 5.959. 
Thallous iodide, m. p. 440°, b. p. 824°, log p= —25168/4-5717' 4. 
5-021. Thallous fluoride, b. p. 298°, logp= — 25152/4-5717'+9.639 
The thallous salts are abnormal in that the iodide has the highest 
boiling point and the fluoride the lowest. No vapour pressures of 
barium chloride, calcium chloride, calcium bromide, and borio 
anhydride could be measured at the highest attainable temperature 
1536 — 1546°. The opinion previously expressed that the fluorides 
form double vapour molecules is now withdrawn, an experimental 
error having been detected. The dissociaton temperatures of the 
following acid fluorides were determined : lithium hydrogen 
fluoride, below 200° ; sodium hydrogen fluoride, about 270° • 
potassium hydrogen fluoride, 310—440°; caesium hydrogen fluoride’ 
500 — 600° ; rubidium hydrogen fluoride, 550 — 670°. E. H. R. ’ 

Calorimetric Determinations. P. E. Vekkade (Chem. Week- 
blad, 1922, 19 , 389—393; cf. this vol., ii, 474).— The Third Con- 
ference of the International Union of Pure and Applied Chemistry, 
held at Lyon, June — July, 1922, recommended for the standard- 
isation of calorimetric bombs the use of pure benzoic acid, pre- 
pared by the Bureau of Standards at Washington, and tested 
calorimctrically before issue; this special material is obtainable 
from the Bureau of the Institut International d’Etalons physico- 
chimiques at Brussels' (The University, Rue des Sols). The other 
materials generally employed are reviewed, and the values given 
for the heats of combustion criticised. Pending exact determin- 
ation of the mechanical equivalent of heat, which will permit of 
electrical measurements for standardisation, the Brussels benzoic 
acid should be used for all thermo-chemical determinations. The 
heat of combustion accepted by the Conference is 6324 cal. per 
gram weighed in air at 15° (6319, weighed in a vacuum). S I. L, 

Apparatus for the Rapid Determination of the Specific 
Gravity of Small Amounts of Liquid. Erich Wiedbrauk 
{Z. anorg. Chem., 1922, 122 , 167 — 170). — Water and the Uquid in 
question are contained in two communicating U -tubes which 
also communicate with a manometer, the heights of the liquids 
which balance various pressures are measured, and hence the specific 
gravity is calculated. W. T. 

Kinetic Theory of Adsorption. D. C. Henry [Phil. Mag., 
1922, [vi], 44 , 689 — 705). — theoretical paper in which a kinetic 
theory of adsorption of gases has been developed by means of 
assumptions derived from Langmuir’s conception of a unimole- 
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cular layer. Equations for the adsorption isotherm and isostere 
are deduced which are in keeping with experimental results. A 
method is suggested for applying these equations to adsorption 
from solution, and the results are compared with experimental 
data. A theoretical derivation of the well-known exponential 
formu-la is given which attributes a theoretical significance to the 
index l/», which is in qualitative agreement with experimental 
data. J. F. S. 

Adsorption of Activated Sugar Charcoal. I. F. E. Babtell 
and E. J. Miller {J. Amer. Ckem. Soc., 1922, 44, 1866—1880).— 
The adsorption of methylenc-blue, a basic dye of the electrolyte 
type, by activated ash-free sugar charcoal has been investigated. 
The results show that this adsorption is partly, if not entirely, 
hydrolytic in character. Ash-free sugar charcoal will completely 
adsorb a certain maximum amount of methylene- blue from solution 
and still leave the solution neutral. During this process of ad- 
sorption a considerable quantity of hydrochloric acid is set free 
which is readily and completely adsorbed. Adsorption of quantities 
of methylene-blue greater than the above-mentioned maximum 
results in the liberation of hydrochloric acid which is not subse- 
quently removed from solution by atlsorption. The contradictory 
results obtained by previous investigators who have used blood 
charcoal as adsorbent have been reproduced Avith pure sugar 
charcoal and an explanation of these results is put forward. 

J. F. S. 

Adsorption and Catalysis in Fuller's Earth. Eric 
Keiohtley Rideal and Willum Tho.%us IT., 1922, 121, 2119 — 
2123). 

Adsorption and Orientation of the Molecules of Dibasic 
Acids and their Ethereal Saits in Liquid-Vapour Interfaces. 
H, H. King and R, W. Wampler {J. Amer. Cke.m. Soc., 1922, 44, 
1894 — 1902). — Surface tension measurements have been made at 
20° by the drop-weight method of aqueous solutions of a series of 
concentrations of tartaric, inalonic, succinic, fumaric, oxalic, malic, 
and maleic adds and the diethyl esters of the four first-named acids. 
Thft adsorption has been found for each solution by means of the 
Gibbs equation ti— — l/r^RF . <5y/6 log 6*. A general explanation 
of the chemical theory of capillarity is given and this is shown to 
serve as an explanation of catalysis. Tables are drawn up giving 
the adsorption, surface tension, drop weight, and density of all 
the above-named solutions. It is shown that the adsorption of 
the dibasic acids is less than that of the monobasic acids ; the degree 
of adsorption of the dibasic acids increases with increasing carbon 
content, but the increa.se is not regular for each carbon atom added 
to the chain. The pre-scnce of a hydroxyl group in the molecule 
decreases the amount adsorbed, and raises the surface tension, as 
shown by malic and c^-t«artaric acids. The esters arc adsorbed more 
than the acids, due to t^hc replacement of the polar carboxyl group 
hy the group —C(=0)— O— GgHg. The molecules are oriented 



ii. 742 


ABSTRACTS OP CHEMICAL PAPERS. 


ia the surface ivith the polar groups in the liquid and the least 
active portions of the molecule forming the surface. J. F, S. 

The Rate of Absorption of Carbon Dioxide by Ammoniacal 
Solutions. Paul Riou {Compl. rend., 1922, 175, 472 — 474).-, 
Investigation of the influence of temx)erature and of concentration 
on the rate of absorption of carbon dioxide by solutions of am. 
monium carbonate and hydrogen carbonate shows that at constant 
temperature it increases to a maximum "^th increase of con- 
centration. In the presence of ammonium hydrogen carbonate, 
the absorption velocity is considerably less and a decrease takes 
place with higher concentration after the maximum has been 
reached. With increase of temperature, a maximum rate is also 
obtained ; the presence of a larger proportion of hydrogen carbonate 
in the solution corresponds with a reduction in the temperature at 
which this maximum is reached. H. J. E, 

Cataphoretic Charges of Collodion Particles and Anomalous 
Osmosis through Collodion Membranes Free from Protein. 
Jacques Loeb (J. Gen. Physiol., 1922, 5, 89 — 107). — If a collodion 
membrane separate a solution of a salt at a definite Pji from pure 
water, it is found that at P„3 the rate of diffusion of the water 
iirto the salt solution i.s normal, and is determined almost entirely 
by osmotic force.s. If, however, the P„ be increased, “ anoraaloui 
o.smosis ” is obtained. Measurements have been made of the. 
]iotential difference between the salt solutions and pure water, and 
also of that between collodion particles and such salt solutionis. 
It is found that the anomalous diffusion rates can be largely e.';. 
plained as due to the potential difference between the solutions 
on the two sides of the membrane, and that between the membrane 
and the liquid in its pores. The former potential difference appears 
to be due to the diffusion potential. W. 0. K. 

Interpretation of the Influence of Acid on the Osmotic 
Pressure of Protein Solutions. Jacques Loeb (J. Amer, 
Chem. Soc., 1922, 44, 1930 — 1941). — ^The effect of adding acid to 
casein solutions has been investigated with regard to the changes 
brought about in the osmotic pressure. Jhe results show that the 
addition of a little acid to isoelectric casein solutions increases the 
o.smotio pressure until a maximum is reached, after which the 
addition of more acid depresses the osmotic pressure. This is 
explained on the basis of the dispersion hypothesis by the as-sump- 
tion that the addition of a little acid increases the degree of dis- 
persion and consequently the osmotic pressure of the solution, 
whilst the addition of more acid diminishes the degree of disperaon 
and consequently the osmotic pressure. The pre-sent observations 
show that whpn osmotic equilibrium is established between a 
solution of casein chloride enclosed in a collodion bag and an out- 
side aqueous solution free from i)rotein, the hydrogen-ion con- 
centration is always greater in the outer solution than in the casein 
solution. There exists a membrane potential between the casein 
chloride solution enclosed in a collodion bag and the surrounding 
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aqueous solution free from protein with which the casein solution is in 
osfflotio equilibrium, and this membrane potential can be measured 
\nth indifferent calomel electrodes and a Compton electrometer. 
When this is done at 24°, it is found that the number of milli- 
volts of the observed membrane potential is equal to 59 [P^ 
iuside —Pn outside), the latter values being measured with the 
hydrogen electrode. This is the result to be expected if the in- 
equality of the hydrogen-ion concentrations inside and outside the 
casein chloride solution at equilibrium is determined by Donnan’s 
equation for membrane equilibria (A., 1911, ii, 848). The fact that 
the hydrogen-ion concentration inside and outside the casein 
chloride solution is not the same as that of the outside free from 
casein chloride which is in osmotic equilibrium shows that the 
observed osmotic pressure of the protein chloride solution cannot 
bo entirely due to the protein, but must be partly due to the differ- 
ence in the concentration of the crystalloid ions, hydrogen and 
chloride, in the inside and outside solution. It is therefore neces- 
sary to conx'ct the observed osmotic pressure of a protein chloride 
solution for this difference of concentration of the hydrogen and 
chloride ions on the opimsite sides of the membrane on the basis 
of the Doiinan equilibrium. The method of evaluating this correc- 
tion is demonstrated. When this evaluation is made, it is found 
that within the limit of accuracy of tlje observations and calculations 
the entire effect of the hydrogen-ion concentration on tlie osmotic 
pTCS.siire of the casein chloride solution is covered by the correction 
required and that there is little if anything left for the dispersion 
hypothesis to explain. This is in keeping witli the conclusion 
previously drawn by the aiitbor, that the influence of electrolytes 
on the osmotic ])re.ssure of protein solution.*? is entirely, or almost 
entirely, the consequence of the difference in the concentration of 
crystalloid ions inside the protein .solutions and the outside aqueous 
solutions at equilibrium, this difference being caused by the establish- 
ment of a membrane equilibrium. J. F. S. 

Selective Solvent Action by the Constituents of Aqueous 

Alcohol. Robert Wright {T., 1922, 121, 2251 — 225G). 

Variations in the Solubility of a Compound in Presence 
of Other Compounds. I. Water-Phenol-Diphenols. P, 

Leoxe and E. Axgelescu (Gazzetta, 1922, 52, ii, 61 — ^74). — The 
critical solubility temperature for the sy^stem water-phenol is 
raised by addition of naphtlialcue, benzophenone, caleiuni chloride, 
benzoic acid, tartaric acid, etc., lowered by addition of succinic acid, 
sodium oleate, or mercuric cyanide, and iinst raised and then 
lowered by increasing projiortions of acetone. The addition to 
this system of resorcinol, quinol, or catechol produces marked 
increase in the reciprocal .solubility and a considerable lowering 
of the critical temperature. Thus, the compositions of the two 
layers formed at any temperature in a watcr-plienol mixture 
gradually approach one another on addition of a dihydroxybenzene 
and, for a certain concentration of Ihe latter, Ix'come equal. The 
oriticsl temperature of the .sy.steni is 60*0°; Rothmund (A., 1898, 
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ii, 603) found a rather higher temperature. The results obtained 
are given both graphically and in tabular form. T. H. P. 

Variations in the Solubility of a Compound in Presence 
of Other Compounds. II. Water-Epichlorohydrin-Acetic 
Acid. P. Leone and M. Beneixi (Gazzetla, 1922, 52, ii, 75__ 
86; of. preceding abstract). — The reciprocal solubilities of water 
and epichlorohydrin increase as the temperature is raised, but the 
critical solution temperature cannot be ascertained since chemical 
reaction occurs at temperatures above 80°. The authors have 
measured the reciprocal solubilities at different temperatures and 
also the depressions of the temperature of saturation by addition 
of varying proportions of acetic acid, which is miscible in all pro. 
portions with both water and epichlorohydrin. T. H. P. 

Electronic Structru-es of Crystals. I. Mattbice L, 
Huggins (J. Amer. Chem. Soc., 1922, 44, 1841 — 1850). — A theo- 
retical paper in which the author shows how the Lewis hypothesis 
of atomic and molecular structures (A., 1916, ii, 310) may he 
applied to ascertain the relative position of electrons and electronic 
groups in crystals for which the atomic arrangements arc known 
from JC-ray investigation. It is shown that the valency electrons, 
in the crystals discussed, tend to form complete shells round each 
atomic kernel, each shell consisting of four or six electron pairs. 
Except for the elements of the first series of the periodic table, 
these, pairs tend to be oppo.site to the faces of the kernel polyhedra. 
The atoms are held together by single bonds, each of which is 
a valency pair in the shell of two atoms and on or near the centre 
line between them, or by double bonds in each of which there are 
two electron pairs common to two atoms ; the latter case obtains 
between the carbon and oxygen, and the nitrogen and oxygen 
in carbonates and nitrates, respectively. There are isolated pairs, 
that is pairs not acting as bonds in arsenic, antimony, bismuth, 
and quartz. Erora the point of view of the foregoing statements, 
the following crystals liave been discussed with regard to their 
electronic structure : diamond, silicon, germanium, grey tin, zinc 
sulphide (cubic and hexagonal), cuprous chloride, bromide and 
iodide, silver iodide (cubic and hexagonal), zinc oxide, cadmium 
sulphide, carborundum, chalcopyrite, marcasite, haucrite, iron- 
nickel sulphide, arsenoferrite, loellingite, smaltite, aafiJorite, 
cloanthite, nammelsbergite, cobaltite, willyamite, gersdorffite, 
wolfaehite, ullraanite, kallilite, arsenopyrite, glaucodotite, arsenic, 
antimony, bismuth, quartz, calcite, aragonite, carbonates of calcium, 
magne.sium, iron ^ferrous), mangaitesc, zinc, strontium, barium, and 
lead, and several mixed carbonates of the above-named metals, 
and sodium and potas-siura nitrate. J. F. S. 

The Effect of Scratching the Wall of a Vessel with a Glass 
Rod. L. Deoe {Z. Eleklrochem., 1922, 28, 364 — 305). Kobem 
Fbicke {ibid., 365 — 366). — The first author criticises Fricke's 
explanation [ibid., 244) of the manner in which crystallisation of 
a solution or liquid is started when the waU of the containing vessel 
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is nibbed with a glass rod, namely, that detached particles of glass 
act as nuclei. The view is put forward that the phenomenon is 
electrostatic in character, and experiments with ammonium mag- 
nesium phosphate are described supporting this view. hVicke 
replies, criticising Dede’s experiments and maintaining his opinion. 

E. H. R. 

Crystallisation and Proteins, ^mile Cavazzaki {Arch, 
iniemat. physiol.^ 1D21, 18, 446 — 450; from Chem. Zentr., 1922, 
i 1214). — The crystallisation of ammonium chloride from saturated 
solutions is prevented by 0*05% of egg-albumin, or by 0-2 — 0-5% 
of gum arabic. G. W. R. 

An Electron Theory of Solids. (Sin) J. J. Thomson (J. 
franklin Inst., 1922, 194, 281 — 289). — A theoretical paper giving 
8, summary of the author’s theory of the solid state {cf. this vol., 
ii, 252, 365). The potential energy of atoms in the crystals of 
the elements and the bulk moduli have been calculated, on the 
assumption that the attractive force between the atoms and nuclei 
varies as the inverse cube of the distance. The values for the 
uni*, bi-, and ter-valent dements are in absolute agreement with 
the experimental values of Richards. The excess of energy in 
the sunacc, the surface tension, has been deduced, and it is shown 
that this is proportional to where K is the bulk modulus, a 
relation due to Richards. Tlie calculation of the potential energy 
of the atoms in chemical compounds is complicated by the unequal 
istributions of the cicetron.s about the atoms, but the numbers 
obtained for the bulk moduli are a useful guide to tlie distribution 
of the electrons in the crystal. W. E. G. 

Hardness of Solid Substances and its Relationship to 
Chemical Constitution, A. Reis and L. Zt.mmermaxn {Z. 
^hysikal. Chem., 1922, 102, 298 — 358). — The method of determining 
hardness by Marten’s scleromctric method has been investigated 
Ln connexion \rith a large number of substances of different types, 
including very soft substances wliieh exhibit a scratch of 10 ^ in 
vidth when a load of only 1 gi*ar.i is applied to tlic needle and 
shown to be tru.st'worthy for this type of uivestigatioii. Experi- 
inents on the Kcratcbhig of ninety crystals by one another yield 
results which on tlie whole arc in agreement with those obtained 
by the foregoing mctliod. The eroding action of a moving liquid 
on solid surfaces has been ijive.^tigatcd and by u.sing a stream of 
raercury from narrow noz/.ies it has been found possible to obtain 
trustworthy results oji the resistance to erosion of solid substances. 
It is shown that the hardness and the n^istance to erosion for 
the larger number of the substances examined (about one hundred 
and eighty) arc parallel, but that the numerical value of the resist- 
ance to erosion, measured as time required for the removal of 
the same amount of material, increases much more than the hard- 
ness. The hardness depends on the particular crystal face employed, 
and on the direction of the scratch, whereas no such dependence 
could be observed in the erosion experiments. TJic relationship 
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between the hardness, crystal structure, and chemical constitution 
h^ls been investigated for a large number of substances of all types 
A general connexion is shown to exist on the basis of the classified 
ation of crystal lattices according to the strength and spacial par- 
tition of the forces of attraction between the atoms. In the case 
of those salts with lattices which are maintained by the electro- 
static attractions of the ions, it is shown that generally the charges 
and distances between the ions are determinative of the hardness 
In the case of compounds which have not the nature of salts, the 
hardness runs parallel with the strength of the residual affinities 
which the molecules exert outwardly. In keeping with the general 
chemical experience and with the tendency to association, it is 
shorvn from the hardness mt-asurements that the residual affinity 
is smallest in the case of the hydrocarbons and increases most 
strongly under the influence of hydroxyl, carboxyl, and cyanogen 
groups. In the case of mixed crystals, it is shown that the mixture 
is harder than the mean of the components and in some cases harder 
than the harder component. The hardness of compressed pastilles 
has been compared with that of crystals of the same substances 
and the two values are shown to be very nearly equal. A number 
of methods of producing large crystals have been investigated, 
and it is shown that the tendency of substances to form large 
crystals is to a certain extent a function of the chemical constitution 
and is often parallel with the hardness. J. F, S. 

The Increase in the Size of Grain of Metallic Bodies (not 
previously Worked in the Cold) Formed from Powdered 
Material by Pressure or Sintering. F, SATJERWAnn (Z, anon. 
Ghem., 1922, 122, 277 — 294). — The application of pressure did 
not increase the size of the grain ; nor does this occur at moderate 
temperatures, but at higher temperatures an increase in granular 
size was observed in the case of iron, nickel, cobalt, tungsten, and 
copper. This limiting temperature could be fixed within 100’, 
and an increase of temjjerature beyond this limit resulted in a 
rapid increase in the size of the grains. This limiting temperature 
is independent of the pressure applied in compressing the powder, 
and has a characteristic value for each metal. Increase in the 
size of grains was not observed in the cases of zinc and aluminium. 
These results are discussed in the light of Tammann's new' theory 
of crystallisation {A., 1921, ii, 172). W. T. 

The Influence of Electrolytes on the Cataphoretic Charge 
of Colloidal Particles and the Stability of their Suspensions. 
I. Experiments with Collodion Particles. Jacques Lois 
(J. Gen. Physiol., 1922, 5, 109 — 126). — Tlie potential difference 
between collodion particles and the atpicous solution in which 
they arc suspended has been determined by measuring the mobility 
of the particles under a given potential gradient. It is found that 
the influence of acid and of alkali and of most salts is to cause the 
negative charge on the collodion particle to increase to a maximum 
and then to decrease with increasing concentration of the solution. 
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\ t<?rvalent kation, however (for example, in the case of lanthanum 
cblorid®)? may cause a steady decrease in the charge and even 
reverse it. The effects of hydrochloric acid, sodium hydroxide, 
lithium chloride, sodium chloride, and potassium chloride are very 
simiiar- If the Pji of the solution be varied, the variation of the 
charge with changing concentration of salt in the solution remains 
similar. 

When the potential difference between the particles and the 
solution is reduced below a certain critical value, about 16 milli- 
volts, the suspension of colloidal particles becomes unstable, and 
precipitation occurs. W. O. K. 

Elasticity of Purified Gelatin Jellies as a Function of the 
Hydrogen-ion Concentration. S. E. Sheppard, S. S. Sweet, 
and Anber J. Benedict (J. Amer. Ckem. Soc., 1922, 44, 1857 — 
1806). — The rigidity and hydrogen-ion concentration of deminer- 
alised gelatin jellies, which are free from products of hydrolysis, 
lias been determined for 4, 5, 7, and 10% jellies. The effect on 
the rigidity of the addition of 0*001% to 0*10% of alum to the 
above-named jellies has also been investigated. It is shown that 
except at ver^ high (P,, > 2) and very low (Pj^ < 11) hydrogen- 
ion concentrations, the rigidity does not vary raj^idly with changes 
of the hydrogen-ion concentration, the maximum being at Pn— 
7—0. Tlie addition of ({uantitic-s of aluniinhim equivalent to 
O'Ol— of alumina based on the dry gelatin produced con- 
siderable changes in the rigidity~P,i curve, and markedly inorcaaerl 
the rigidity. These results are discussed in con3iexion with the 
theory of the viscosity and elasticity of gelatin. A misleading 
statement on Poisson’s ratio for gelatin jellies in a previous paper 
(A., 1921, ii, 311), and also in the literature, has been corrected. 

J. F. S. 

The Ultra-filtration of Soap Solutions ; Sodium Oleate 
ind Potassium Laurate. Ja.mes McBain and William 

loB Jenkins (T.. 1923, 121, 2325—2344). 

The Reversibility of the Reaction between Nitrogen, 
IJarbon, and Sodium Carbonate. Christopher Kelk Ingold 
uid D.iNiEL Wilson (T., 1922, 121, 2278— 22S6), 

The Ammonium Carbonate-Carbamate Equilibrium. 
:arl Faurholt (Z. anorg. Chem., 1922, 121, 132—134).— A reply 
lo Wegseheider’s theoretical paper (this voL, ii, 376). The author 
'hoMs that his results for the above equilibrium are in fair agree- 
ment with those obtained by Burrows and Lewis and by Fenton, 
the author also sliows that the conclusions of Wegseheider (A., 
1916, ii, 017) are incorrect, because the latter found that carbamic 
acid was very weak and the ammonium salt completely iiydrolysed 
m^ueous solution. The present author carried out coiorimetrio 
liy^ogen-ion estimations and found that the ammonium salt is 
not hydrolysed to any appreciable extent. W. T. 
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Equilibrium in the System Potassium Chlorate, Potass- 
ium Nitrate, and Water at 25°. Shigbec Toda (J. Ghent. Soc. 
Japan, 1922, 43, 320 — 328; Mem. Coll. Sci. Kyoto Imp. Univ., 
1921, 4, 377 — 382). — The equilibrium in the system potassium 
chlorate, potassium nitrate, and water at 25° has been studied. 
The solubility of potassium chlorate at 25° is 7 -745 grams in 100 
grams of solution or 8-395 grams in 100 grams of water, and that 
of potassium nitrate is 27-24 grams in 100 grams of solution or 
37-44 grams in 100 grams of water. At 25°, potassium chlorate 
forms a solid solution with potassium nitrate taking up the latter 
to the extent of 14-37 molar %, w-hilst the nitrate takes up none 
of the chlorate. K. K. 

Equilibrium in the System Copper Sulphate, Ammonium 
Sulphate, Potassium S^phate, and Water at 25-0°. IIyo.\o. 
SUKE Hayami (i/cm. Coll. Sci. Kyoto, 1921, 4, 359 — 369; J, 
Chem, Soc. Japan, 1921, 42, 421 — 441). — The equilibrium diagram 
for the system copper sulphate, potassium sulphate, ammonium 
sulphate, and tv-ater at 25° has been determined, and also the 
relation between the composition of the aqueous solutions and that 
of the soHd solutions when the residue is either a mixture o[ 
CuS 04,5 Hj 0 and CuS04,(NH4,K)2S04,6H20 or a mixtrire of 
(NH4 ,K)jS 04 and CuS04,(NH4,K)2S04,6H20. J. S. G. T. 

Dynamics o£ the Formation of Nitriles from Acid- 
anhydrides and Amides. II. Kinetic Study of the Reaction 
between Acetamide and Acetic Anhydride, using Phase Rule 
Methods. Robert Kre-mann, Alfred Zoff, and Viotok 
O s-WALD (Monalsh., 1922, 43, 139 — 144). — The reaction : acet- 
amide -f-ace tic anhydride acetonitrile 4 2 acetic acid, is followed 

kinetically, and shown to reach an equilibrium corresponding 
with 83% conversion (from left to right in the sense of the above 
scheme) at 98°, and with 87% conversion at 78°. 

The method consisted in t.aking the freezing points of mixtures 
of the components which had been heated at the required tem- 
perature for different lengths of time. The percentage compo.sitions 
were then read from an experimentally determined curve of the 
freezing points of mixtures of the two systems involved in the 
reversible reaction. C. K. I. 


Dynamics of the Formation of Nitriles from Acid-an- 
hydrides and Amides. III. Reaction between Benzamide 
and Acetic Anhydride. Robert KREitANX, Wilhel-M R6slee, 
and Wilhelm Fexknee (Monahh., 1922, 43, 145 — 159).— Two 
side reactions taue place when equimolecular quantities of acetic 
anhydride and benzamide arc heated together : 


^C„H5-CX-f2CH3-C02H W 

Cells-CO-NHj + (CIl3-C0)20% 

^C^Hs-CO-KH-CO-CHj -t-CHj-COjH (U ) 
and in order to foUo-.v the process kinetically by the methoii 
previously cmploin-d (of. preceding abstract) it was necessaiy 
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first to construct a ternary freezing-point diagram for the 
systems [C 6 H 5 -CO-NH 2 -i-(CH 3 -CO)jO], [ 0 ,H 5 -CN+ 2 CH,-C 0 ,H], and 
[CsHs'CO’Nil'CO'CHg-hCHg'COgHJ. With the aid of this diagram 
the progress of the reactions is followed by a series of freezing- 
point determinations. The following values are deduced for the 
composition of the equilibrium mixture : benzamide 0-48, acetic 
anhydride 0'48, benzonitrile 0T4, acetylbenzoyUmide 0’3S, acetic 
acid 0-66 mol. C. K. I. 


Studies in Acidolysia. I. The Equilibriuirv between 
Acetic Acid, Trichloroacetic Acid, and their Et^l Esters. 
II. The Equ^rium between Acetic Acid, Trichloroacetic 
Acid, and their Methyl Esters. J. J. Sodborough and D. D. 
KABvfi {J • Indian Inst. Sci.j 1922, 5, 1— -21). — As a preliminary 
to the study of the reaction between ethyl alcohol and a mixture 
of acetic and trichloroacetic acids, the equilibrium between the 
two acids and their ethyl esters was examined at 30°. The equi- 
librium constant of the reaction CHj-COjEt-fCClj-COjH 
CH 3 ‘C 02 H -f-CClg-COjEt was found to be equal to unity, and the 
same result was obtained with the methyl esters. It follows 
that the relative affinities of the metho.xy- and ethoxy-residues for 
acetyl and trichloroaoetyl are practically identical, in spite of the 
difference between the dissociation constant.s of the two acids. 
Ill the absence of a catalyst the reaction CHj-COjEt-t-CClj-COjH —*■ 
CH 5 'C 0 . 2 H -rCCla'COjEt and the reverse reaction proceed very 
slowly at 30°, the time required for the attainment of equilibrium 
being 1200 — 1400 hours. The velocity constants in both direc- 
ti<m.s are equal, the value of k/V being 0-000, 39, where i/f— 
l;2Aiflog--li/.-lj— 2r. In this expre.s.sion, r,=voluuie of 1000 
grams of the mixture, ;!,=-- the number of gram-inols. per 1000 
grams, and .r the number of molecules which have reacted after 
(hours. With the methyl esters, the reaction is still slower, and 
i/r-- 0-000097. E. H. R. 


The Ignition of Gases. II. Ignition by a Heated Surface. 
Mixtures of Methane and Air. W.aLXER .Mason and Richard 
Versos Wheeler (T., 1922, 12-1, 2079 — 2091). 

- The Explosions of Varieties of Organic Dust. Experi- 
mental Investigation of the Simple Case of Sugar Dust. 

р. BEyEKsnoREER (iier., 1922, 55, [RJ, 2oOS— 2596).— The experi- 
ments consist in a thermal and an electrical investigation of the 
causes leading to the exploding of mixlure.s of verv finely divided 
sucrose and air. 

The explosion chamber consists of a glass l essel of about 600 

с. c. capacity wliich is suspended symmetrically in a copin-r pot 
™n-ountled by an asbestos mantle and lieated from below by a 
tranke burner. The ve.ssel is provided with inlet and outlet tubes 
for gases and at ita centre a cage of thin aluminium foil is sus- 
pended against which the sugar dust is blown througli a horizontal 
side tube. The temperature is measured by a eiiver-coustantan 
thermo-element. The sugar dust is passed through a sieve having 
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ton thousand meshes to the square centimetre, dried at 105°/10o 
lum., and preserved over concentrated sulphuric acid. The 
apparatus is heated to slightly above the desired temperature, and 
then allowed to cool to the desired extent, when the dust is blown 
against the foil. In this manner, the latter is the hottest part of 
the apparatus at the moment of the experiment. 

The author defines the following terms. Ignition is a process 
which leads to visible combustion. Its cause may be of a dynamic, 
thermal, or an electrical nature. The ignition may lead to inflam- 
mation or^explosion. Inflammation is a visible process of com- 
bustion which takes place throughout the material with small 
velocity and little change of pressure and has the power of causing 
further thermal ignition. Explosion is a visible process of com- 
bustion which is propagated through the material with high velocity 
and great change of pressure, and lias the ability to ignite other 
combustible material by thermal action or by shock. 

The author draws the following conclusions. The explosion of 
dusts can be caused by thermal or electrical processes. The tern, 
perature of ignition of sugar dust in air is 410^:1®, and in oxygen 
.S71®. The presence of small quantities of ozone lowers the teni- 
perature of ignition by 3'’ in air and by 4® in oxygen. The 
temperature of ignition is dependent on the oxygen content of the 
gas and on the nature and thermal conductivity of the relatively 
inert gases which accompany the oxygen, carbon dioxide having a 
noticeably greater extinguishing action than nitrogen. The 
dependence of the temperature of ignition of sugar dust on the 
oxygen content of mixtures of the latter gas with nitrogen is repre- 
sented graphically. The curve api)roachea asymptotically to the 
temperature axis. At a point con’espoiiding with the presence of 
about 9% of oxygen, the region of ignition becomes divided into an 
inflammation and an explosion region. Ultimately, the thermal 
explosion of sugar dust is a gaseous explosion. The process occurs 
in two phases : (i) the gtO-sification of sugar dust such as takes place 
in the case of coal, and (ii) the oxidation of the “ sugar gas ” until 
ignition sot.s in. [In experiments on the temperature of ignition 
of sugar du.st in air in w'hieh such ignition just docs not occur, a 
rapid initial drop of 10 — 15® in temperature is invariably observed 
(due to gasification of the sugar) followed by a rise in temperaturt: 
W'hieh generally exceeds the initial temperature ultimately (due to 
oxidation of the gas).] The upper limit of explosion is established 
at 13-5 kilos, of dust per cubic metre; the lower safet)’ limit i-< 
calculated to be 17*5 grams per cubic metre. 

Sugar dust becomes positively charged when projected through 
the air. If it is whirled through the air, tensions of multiples oi 
ten thou.sand volts may be developed. Discharge of the loaded 
particles in a gas may occur silently, but they have no immediate 
connexion with the luminosity which accompanies the process and 
readily visible in the dark. This luminosity is specific for each gas, 
and is identical with that observed for it in an alternating field. 

Sugar dust may be caused to explode in an alternating field. 
The phases of the electrical explosion are : (1) the formation o 
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ozone and nitrogen peutoxide, (2) the reaptinn nf ^ 

with the most minute sugar pkrticler anTnTe^;il • substances 
of this reaction in the altefnati^S’ SugS Zt 
with air; if this suddenly appr^acit tKicctrL “ „T ™ 
occurs which i^ites the dust cloud point, a Hash 

The conclusions elucidated for sugar dust are * 

every explosive dust whether organic or inorganic ° 

exjronr have no influence on the occurrence of dust 

the adsorption 

-f -gar dust 

. , . . H. W. 

Michael s Addrtion and Separation Rule L Suitk (7 
plmhal. Chem., 1922, 102 359— a *i,„ JT' , (‘f- 

uiiicii on the basis of tlic author’s inve-tiirai inn paper in 

(he reactions OH-CH,-CH(OH).dH 2 Cl+cfHL-''oHd'H^cl^^^ 

fl'4-HzO, and OII-CH^.ftHdl-CH.-OH -|-0H' 

sSS.r 

compound, TdkZiSSS ^Ss'betw^n'theTl “r """‘'turated 

.hloride (III), iu'aiWrdZe'with 

f'H,— f.;H— CH, I’H,— CH— fll.. 




f'Ti.— CH— CH., 


CH 


t'Ko 


(’Me, i 


-CH 


becomes .“nd more equilibrium 

“od caniphene hvdrochlnriHe '™honiyl chloride 

chloride and camnhene^ h v!l nitereouversion of isobomvl 

atmospheric h-Vtlrachloride takes place readily at the 

Pierio temperature, whereas the transformation of boniy^ 
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chloride into wobomyl chloride occurs with greater difficulty and 
only at a more elevated temperature. 

The velocity of the conversion of camphene hydrochloride into 
isobomyl chloride at 20° or 40° has been examined in the foUovdhg 
solvents : cresol, sulphur dioxide, nitromethane, acetonitrile, nitro- 
benzene, benzonitriie, anisole, broraobenzene, ethyl bromide, chloro- 
benzene, benzene, light petroleum, and ether. The rate of change 
is enormously influenced by the solvent. In cresol, it occurs so 
rapidly that it is complete almost as soon as the camphene hydro- 
chloride has passed into solution; ether, at the other end of the 
scale, acts practically as a stabilising agent towards camphene 
hydrochloride. The transformation is a unimolecular change. In 
general, the values of h exhibit a decreasing tendency during the 
course of an experiment, which is due to the partial dissociation of 
camphene hydrochloride in solution into camphene and hydrogen 
chloride and the catalytic acceleration of the transformation by 
the latter ; with decreasing content of camphene hydrochloride 
the concentration of the hydrogen chloride also diminishes and the 
rate of change becomes smaller. The results indicate that the 
conversion of camphene hydrochloride into wobornyl chloride is 
due to an actual, intramolecular atomic displacement and cannot 
be explained by elimination and rc-addition of hydrogen chloride. 
An intimate connexion is obvious between the dielectric constant 
of the solvent and its influence on the rate of conversion of camphene 
hydrochloride into tVobornyl chloride, the latter being greatest in 
strongly ionising solvents (nitromethane and acetonitrile) and 
smallest in non-ionising solvents (benzene, ether, liglit petroleum). 
From this it appears that the velocity of the change depends on the 
degree of the electrolytic dissociation of camphene hydrochloride 
and that the conversion only occurs subsequently to ionisation. 
The change, therefore, consists not in a wandering of the chlorine 

-h atom, but in 
a reairange- 
Qj- ment of the 
cation in ac- 
cordance with 
the annexed 

scheme, wliereby the i‘iore strongly ionised camphene hydro- 
chloride passes ijito the lass strongly ionised /sobornyl chloride. 
A perfect parallelism between rat-e of cliange and dielectric 
constant of the solvent is not observed, exceptions being en- 
countered in the cases of cresol, sulphur dioxide, and anisole, 
on the one hand, and of ether on the other. Precisely these solvents 
have an anomalous action towards triphenylmethyl chloride, and 
it seems probable that their effect can be explained in a uniform 
manner, and that phenol, sulphur dioxide, and (to a less extent) 
anisole form complex compounds with camphene hydrochloride in 
which the mobility of the chlorine atom is increased or the ionisation 
of camphene hydrochloride occurs to a greater degree. The 
influence of complex formation on the ionisation and therefore on 
the rate of transformation of camphene hydrochloride is further 


CIU— CH— CMe.> + 


h.a;— CH— uvie^ 


H.C. 


CH. 

J^' 

CH 


CJTe 


Cl- 


H,C- 


<JH» 


-CMe 
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illustrated hy the catalytic acceleration of the change by the 
halogen acids, mtimony pentachloride, stannic chloride, ferric 
chloride, mercuric chloride, and antimony trichloride (all of which 
yi(id additive compounds with triphenylmethyl chloride), whereas 
phosphorus trichloride and silicon tetrachloride, which show no 
tendency to complex formation, are inactive. In the presence of 
catalysts, the change is unimolecular, and the constancy of k is 
more satisfactory than in their absence, since the effect of the 
hydrogen chloride (see above) is of relatively less importance. 

The influence of the solvent on the degree of ionisation of 
camphene hydrochloride is also observed in the alcoholy.sis of this 
substance. The conversion of camphene hydrochloride into campli - 
ene hydrate methyl ether by methyl alcohol has been examined 
kinetically in the presence of nitromethane, acetonitrile, nitro- 
benzene, benzonitrile, anisole, bromobenzene, chlorobenzene, benz- 
ene, ethyl bromide, pyridine, and ether and it is found that the 
effect of the solvents is approximately the same as that observed 
in the conversion of camphene hydrochloride into isobomyl chloride. 
The analogy between triphenylmethyl chloride and camphene 
hydrochloride is illustrated further by a study of the alcoholysis 
of the former by amyl alcohol in the presence of nitrobenzene, 
benzonitrile, bromobenzene, chlorobenzene, anisole, ethyl bromide] 
benzene, pyridine, and ether, and the complete parallelism thus 
established justifies the assumption of the ionisation of camphene 
hydrochloride which cannot be measured directly on account of 
the ease with which it is converted into faobomyl chloride in all 
soh’ents which are suitable for measurements of conductivity. 

Unfortunately, it is not possible to measure the rate of the reverse 
transformation of iaobomyl chloride into camphene hydrochloride, 
but it is shown to be subject to the same catalytic influences by 
observation on the rate of decomposition of isoborn}'! chloride into 
camphene or camphene hydrate and liydrcgen chloride under 
differing conditions, this decomposition being consequent on the 
transformation of taobornyl chloride into camphene hydrochloride. 

The mutual transformation of (sobornyl and bomyl chloride.s 
takes place with mudt greater diflicultj'' and in non-ionising solvent.s 
in the abseiice of catalysts is extremely slow at 130'. In cresol, 
sulphur dioxide, or chlorobenzene in the presence of stannic chloride] 
the change occurs with considerable rapidity at 70°, but the con- 
ditions are unsuitable for phy.sico-chemieal examination. 

The authors have previously described (foe. at.) the isolation 
of true ’ pinene hydrochloride. Tiie compound had been 
obtamed previously in 1914 by Aschan (cf. A., 1931, i. 795), whose 
vork however, was not generally accessible until recently. It has 
now been obtamed in the crystalline condition (although not quite 
tree from bornyl chloride) by the action of hydrogen chloride on 
a dilute solution of pinene in light petroleum at —60°. It i.s 
instantly decomposed by water and alcohol, and can be titrated 
m alcoholic solution in the same manner as hydrochloric acid 
tt resembles camphene hydrochloride in that its solutions can be 
greatly stabilised by the addition of ether. 
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The estimation of camphene hydrochloride, isobomyl chloride 
and free hydrogen chloride in their solutions is effected in the 
following manner. Camphene hydrochloride is determined by 
adding an excess of .Al /5-absolute alcoholic sodium ethoxide to4he 
solution together with methyl alcohol, and titrating the excess of 
alkoxide after the mixture has been preserved for an hour at 20° 
with rV/lO-alooholic hydrogen chloride in the presence of phenol- 
phthalein as indicator. isoBomyl chloride is estimated by boUing 
the mixture for an hour with AZ/o-alcoholic potassium hydroxide 
solution, with the addition of a little water. Free hydrogen chloride 
in the presence of camphene hydrochloride is estimated by taking 
advantage of the observation that the dissociation of the latter 
can be delayed to such an extent by the addition of ether that 
the free acid can be titrated with sodium ethoxide solution in the 
presence of iodoeosin as indicator. 

Camphene hydrochloride is prepared by treating a solution of 
camphene in ether with hydrogen chloride and filtration of the 
product with exclusion of atmospheric moisture ; the material, 
when most carefully prepared in this manner, contains about 9— 
10% of tsobomyl chloride. A somewhat purer product (con- 
taining 93-3% of camphene hydrochloride) can be secured by using 
light petroleum as solvent, in which, however, the addition of the 
halogen acid occurs very slowly. isoBornyl chloride is obtained 
by saturating a solution of camphene in ethyl bromide with hydrogen 
chloride at 10 — 20°, heating the mixture uninterruptedly under a 
reflux condenser during six days at 55°, removing the solvent, 
and crystaUising the residue from amyl alcohol. It has m. p. 
161-0°, and contains 09-6% of pure tmbomyl chloride ; the presence 
of camphene hydrochloride cannot be detected. H. W. 

The Velocity of Reaction in Mixed Solvents. III. The 
Influence of Temperature on the Velocity of Saponification 
of Esters. Ha.miltos SIcCosibie, Harold Archibald Sc,iu- 
BOKOVOH, and Richard Hardcasile Settle (T., 1922, 121, 
2308—2318). 

Rate of Hydrolysis of Wheat Gliadin, Hubert Bradeoki) 
Vickery {J. Biol. Vhem., 1922, 53, 493 — oil).— Results arc given 
of a large number of experiments in which measurements were 
made of the rate of hydrolysi.s of gliadin by acids of various con- 
centrations and also by alkalis. Hydroly.sis both of the amide 
nitrogen and of the peptide linkings proceeds more rapidly the 
greater the concentration of the acid, fn the early stages, alkalis 
are more effective than acids. Owing to secondary decompositions, 
however, considerably larger quantities of anunonia are liberated 
by alkalis than by acids. HytUolysis is more rapid with barium 
hydroxide than with .sodium hydroxide of equivalent concentration. 

E. 8. 

Inilueuce of the Catalyst on the Thermodynamic Quantities 
Regulating the Velocity of a Reaction. E. van Thiel {Proc. 
K. Akad. Wdensch. Anislerdam, 1022, 25, 199 — 209). — After a tliea- 
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rcticai discussion of the velocity of chemical reactions in which the 
hypotheses of Trautz, Lewis, Scheffer, and Marcelin are con- 
sidered, it is shown that the h 5 rpothe 8 e 8 of Trautz and Lewis demand 
that a reaction which is strongly catalj^sed shall have a smaller 
temperature coefficient than the same reaction uncatalysed or 
weakly catalysed, whilst Scheffer’s hypothesis shows that a cata- 
lysed reaction can have a temperature coefficient and an energy 
increment which arc greater than those of the uncattilysed reaction. 
An attempt has been made to decide between these two hypotheses 
by means of measurements of the rate of acetylation of dlphenyl- 
amine at 0®, 20®, 30®, 40®, and 50® both without a catalyst and in 
the presence of p-bromobenzenesulphonic acid or ^-toluenesulphonic 
acid as catalyst. The results of these experiments show that 
Scheffer’s hypothesis is in keeping with the facts. J. F. S. 

Dislocation Theory of Catal3rsis. J. Boesekex iProc. K. 
Akad. Wetensch. Amsterdam, 1922, 25, 210 — 215). — A theoretical 
paper in which the author discusses the mechanism of catalysis. 
He stai'ts from the idea that ideal catalysts arc those which are 
not temporarily fixed in intermediate compounds and so with- 
drawn from the reaction mass. Real catalysis is the interaction 
between the catalj^st and the molecules \\hich lias nothing to do 
M'ith the formation of a compound. This interaction is termed a 
(Jlslocalion, and may be regarded as con.si.sting of a change in the 
paths of the electrons. The hypothesis is considered in the case 
of the photo-oxidation of alcohoLs in the pn^scticc of p-benzo- 
plicnone and oxygen. In tiiis case, tlic author .shown (A., 
1921, ii, 500) that above a certain concentration of the ketone the 
velocity is independent of this concentration, and, further, it is 
proportional to the square of the inten.sit}' of the light and to the 
concentration of the alcohol, which h explained as follows : Tho 
ketone absorbs part of the light and is aevivated by the quantity 
of activated ketone is where /.* is the absorption 

coefficient, c th<^ eoncentration of tlio ketone, ami (/ the thickrie.ss 
of Hie layer. When k, c, and d are large, the quantity of aclivated 
ketone becomes x^i’oix>rtional to 1 and indcj^X'ndent of c. The 
whole proce.ss then is as follow.s : Under the influence of light a 
(juantity of photo-ketone is formed in.stantancously, 

this amount approaclie.s the ^'aluc 1*/, .so that the first stage of the 
process is represented by the equation (1) kotone-f-light=photo- 
ketone, and is followed by the reaction whicli regulate.s the j)rocess. 
(2) photo-ketone-j-alcohol= (photo-ketone), alcohol; the meeting 
of the two molecules activates two hydrogen atoms of the alcohol 
and is represented by (3) (photo-ketone), alcohol — y [(photo-ketone), 
active alcohol]. This process which probably takes place with tho* 
velocity of light, is the real catalysis, the dislocation. The alcohol 
molecules are thereby brought into the condition to react according 
to (4) 2[(phc>to-kctone) active alcohol]-r-0.,=2 ketone---2 uldehyde--- 
2 H 2 O, which also occurs witli a groat velocity. Tlic photo-Iictono 
may be replaced by palladium, and the .same lvq)e of reaction will 
occur and is similarly cxx»laiiicd. This exxffaaation demands 
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intimate contact between the catalyst and the reacting molecules. 
It is shown that Scheffer’s relation of the reaction constant, log, 
(E,—E)jRT-\-B represents the thermodynamic aspect of the above 
hypothesis (cf. Thiel, preceding abstract). J. F. S. 

The Influencing of the Catalysis of Hydrogen Peroxide 
with Platinum by Rbntgen Rays. Anton Kailan (ficr., 
1922, 55, [B], 2492 — 2494). — Recalculation of the experimental 
results of Schwarz and Fiiedrich (this vo!., ii, 436) show that the 
catalytic decomposition of concentrated hydrogen peroxide is a bi- 
molecular action and not unimolecular as stated by these authors. 

In an addendum to the communication, the correctness of the 
criticism is recognised by Schwarz and Friedrich. H. VV. 

Catalysis. XIV. The Action of Nitric Acid on Metals 
and an Example of a Periodic Reaction. B. C. Banekji and 
N. R. Dhab (Z. anorg. Chem., 1922, 122, 73 — 80). — ^The rate of 
etandard solution of copper, silver, lead, nickel, brass, mint silver, and 
of copper-nickel alloy, in nitric acid, was studied in the presence 
of different salts. Ferrous salts acted as catalysts ; this catalytic 
effect is ascribed to the nitrous acid which is formed by the action 
of ferrous salts on nitric acid. Ferric salts were also found to act 
as positive catalysts ; this is due to the formation of ferrous salts 
by the action of the metals copper, silver, etc., on the ferric salts. 
Oxidising agents, for example, potassium permanganate, potassium 
chlorate, are negative catalysts because they prevent the formation of 
nitrous acid. The dissolution of a .’>0% copper-nickel alloy in nitric 
acid takes place in well-defined periods of reaction, each period 
being followed by a period of no reaction. W. T. 

Catalytic Action at Solid Sui-faces. VIII. Action of 
Sodium Carbonate in Promoting the Hydrogenation of 
Phenol. E. F. Ar.mstrono and T. P. Hilditch {Proc. Roy. 
Soc., 1922, [A], 102, 21 — 27 ; ef. this vol., ii, 41). — The results of a 
number of experiments on the hydrogenation of phenol in the 
presence of nickel powder and sodium carbonate at 180° and under 
a pres-surc of hydrogen of 80 lb. per sq. inch are described. The 
object of the experiments was to ascertain the part played by a 
promoter in a catalytic change. The products of the reaction are 
cycfohexanol 9-5%, some cj/rfchexanone, with practically no un- 
changed phenol. The presence of sodium carbonate has an acceler- 
ating action which is deircndent on the amount of carbonate present ; 
if an excess is present the hydrogenation is retarded. The optimum 
amount of sodium carbon.ate bears no relationship to the amount 
of phenol present, but is clo.sely connected vilh the amount of 
nickel catalyst employed, and m the present experiments is found 
‘to be at the point where the amount of sodium carbonate is about 
25% •f the weight of the nickel. The exact mechanism by which 
the sodium carbonate assists the hydrogenation has not been 
discovered, but it appears that the stimulation is not a true acceler- 
ation but the restoration of the nickel to its normal function by the 
suppression of a retardation, which is irrobably of the nature of a 
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poisoning of the catalyst by the phenol. It is found that the 
curvilinear nature of the time-absorption relationship in the 
absence of sodium carbonate becomes linear in the presence of 
this substance. This fact furnishes further evidence that the role 
of the promoter in this case is a protective one with respect to 
the catalyst, rendering the latter free to exert its normal functions. 

J. ¥. S. 

Catal3rtic Action at Solid Surfaces. IX. Action of Copper 
in Promoting the Activity of Nickel Catalyst. E. E. Arm- 
strong and T. P. Hilditch (Proc. Hoy. Soc., 1922, [A], 102, 27 — 
32; cf. preceding abstract). — It is shown that a coppcr-nickcl 
catalyst may be produced in hydrogen when suitably supported 
compounds are heated at 180®, whereas supported nickel compounds 
alone are not reduced by hydrogen below 300® and not rapidly 
below 350 — 400°. It is shown that for the reduction of the nickel 
at this low temperature an intimate mixture of the two compounds 
must be used, which must be more intimate than can be obtained 
by mechanical mixture. Oo-precipitation is not always sufficient 
to obtain the desired degree of intimacy, for a comparison of the 
activity of the catalysts with the nature of the nickel cupricarbon- 
atc8 from which they arc produced shows that both the nickel and 
copper must be in the same complex molecule to obtain any degree 
of catalytic activity. On the basis of the foregoing, the rolalivciy 
low temperature of the reduction of the nickel i.s explained as 
follows : the reduction of copper carbonate or cupric oxide is 
strongly exothermic, and even although the exterior temperature is 
only 180®, it is evident that the temjjerature inside tlic^ ]]iol(?cule 
must momentarily, at least, be far above the out.side temperature. 

J. F. S. 

Influence of s.^Trinitrobenzene on Reactions in ‘<vhicli 
Arylamines are involved. J. J. Sudborough and R. C. Shah 
{J. Indian Inst. Set., 1922, 5, 29 — 3.7). — To determine whether, 
on account of the readiness with which polynitro-aromatic com- 
pounds form additive compounds with most of the simple aryl- 
amines, such nitro-compounds would have a catalytic influence 
on reactions involving aromatic amines, a number of such re- 
actions W'hich are readily catalysed by iodine were earned out in 
presence of a.-trinitrobenzene. The reactions studied were the 
mcthylation of aniline, formation of phenyl-a-naphthylamine from 
aniline and a-naphthylamine, condensation of aniline with benzo- 
phenone, the formation of thiodiphenylamine from diphen^lamine 
and sulphur, and the acetylation of aniline. In no case had the 
5. -trinitrobenzene any catalytic; influence^ whilst iodine was a 
powerful catalyst for all except the last of these reactions. 

E. H. R. 

Atoms and Electrons. Robert N. Pease {Xaturc, 1922, 
110, 379 — 380). — In view of the facts (1) that tlie distances 
between the atomic centres in crystals of cerium and tliorium arc 
practically the same, the number of electrons being 58 and 90, 
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respectively, and (2) that in the atom of uraniiun (atomic volume 
12'8) there are concentrated 32 more electrons than in the atom 
of neodymium (atomic volume 20'7), it is significant that elements 
of higher atomic number than uranium are not known to exist, 
and that most of those of immediately lower atomic number are 
unstable. In the case of elements of high atomic number, the 
electron-density must therefore be greater than in other cases, 
and be accompanied by a greater attractive force on the nucleus. 
It is suggested that periodical exertion by numbers of electrons of 
attractive forces on the positive nucleus in the same direction may 
result in the extraction of a positively charged constituent of the 
latter and its expulsion as an a-particle. The rate of decay would 
depend primarily on the stability of the nucleus, and the suggested 
mechanism would constitute the trigger action. A. A. E. 


Periodic Structure of Atoms and Elements. H. Newman 
Allen (Nature, 1922, 110, 415). — In one of the models postulated 
by Orehore (A., 1921, ii, 632; this vol., ii, 438, 494), one of the 
particles marked 4 is also marked with a dot, evidently indicating 
that it has a charge -f e only. By calling these particles y, it has 
been found possible to construct hypothetical models for a con- 
siderable number of atoms of the form indicated by the following 
examples representing nitrogen (I), fluorine (II or III), and uranium 
(IV), respectively : 



-y-H-H- 


-y-H-*-*.- 


-7y-,. -7y-H- 


y—y 

(I.) (II.) (in.) (IV.) 


The strokes represent electrons; in H, the u's join to form a ring, 
in lU, two y’s join to the a to form a ring, and in IV, a ring structure 
is also obtained. A. A. E. 


The Rare Earths in the Periodic System. Carl Resz 
(Z. anorg. Chem., 1922, 122, 135 — 145). — The .author reviews the 
literature on the subject and discusses the difficulties. He suggests 
as a solution a modification of Soddy’s helical representation of 
the periodic law. W. T. 

Determination of the Molecular Weight of Substances in 
Alcoholic Solution from the Elevation of the Flash Point. 

Robert Whioht (T., 1922, 121, 2247 — ^2250). 

Polar and Non-polar Valency in Organic Compounds. 

VV. E. Garner (Nature, 1922, 110, 543 — 544). — Two exphanations 
may be given of the pasitive and negative relationships of groups 
in organic coupoimiLs : (a) there may be a partial transference of 
an el||tron between the group and the residue of the molecule, 
or (5) There may be a varying concentration of polar molecules in 
the typically non-polar substance. In the consideration of the 
second possibility, an equilibrium may be imagined to exist between 
the polar and non-polar substances which will be affected by the 
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temperature, nature of the solvent, etc. Thus, in those substances 
where the stability of the non-polar arrangement is very great, the 
- + + - 

occurrence of both forms, AX and AX, vpill be possible, and in the 
presence of a suitable solvent these may give rise to the respective 
ions. A. A. E. 

Melting Point Tubes as Reaction Vessels. August Fuchs 
(Monatsh., 1922, 43, 129 — 137). — Details are given for carrying out 
the commoner manipulations, using very small quantities of material 
(2 — 5 mg.). That satisfactory preparations and purifications can 
be effected by the methods indicated is proved by a record of 
examples actually worked out. C, K. I. 

Perforation Apparatus for the Extraction of Liquids by 
Liquids. Non-miscible Liquids. Fayolle and Ch. Loemand 
{Chim. ei Ind., 1922, 8, 273 — 274). — Two types of apparatus are 
described for the extraction of a liquid by another liquid with 
which it does not mix. One type is for use where the solvent is 
heavier than the liquid to be extracted, and the other where the 
solvent is the lighter of the two liquids. In either case the extraction 
is continuous. W. G. 

A Shaking Machine for Large Quantities of Fluid. Habt- 
wiQ Fbanzbh (Z. physiol. Chem., 1922, 122, 86 — 87). — An apparatus 
is described suitable for stirring large amounts of lead precipi- 
tates in aqueous suspension, while treating them with carbon 
dioxide or hydrogen sulphide. W. 0. K. 


Inorganic Chemistry. 


Vapovu" Pressure of Hydrogen. Determinations in the 
Region of Liquid Hydrogen. H. Kamerlixgh Onnes ami 
.1. Palacios Martinez {Anal. Fis. Qu'im., 1922, 20, 233 — 242). — 
The vapour pre.ssurcs of liquid hydrogen at temperatures near its 
normal boiling point were measured using a lielium thermometer. 
By interpolation, the boiling point of hydrogen at a prc.ssure of 
759’549 mm. of mercury is given as 20'35‘’ K (Kelvin international 
scale). G. W. R. 

Spontaneous Incandescence of Substances in Atomic 
Hydrogen Gas. R. W. Wood {Proc. Roy. Soc., 1922, [A\, 102, 
1 — 9). — A number of experiments with very long hydrogen dis- 
charge tubes are described from which it is shown that some metals, 
oxides, and other substances arc raised to incandescence when 
introduced into a stream of atomic hydrogen, the surface .of the 
substance acting as a catalyst in bringing about the recombination 
of the atoms. Atomic hydrogen, practically free from molecular 
hydrogen, may be drawn by a pump from the central portion of a 
long discharge tube excited by a current of high potential. Fire 
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polisiied glass surfaces, such as the walls of a glass tube, have a 
comparatively feeble catalysing power whilst fractured surfaces 
cause the recombination of the atoms, and are strongly heated. 
The action of water vapour or oxygen in enhancing the Balmer 
spectrum, and suppressing the secondary spectrum of hydrogen, is 
probably due to its action on the walls of the tube, which, when 
dry, catalyse the atomic hydrogen as fast as it is formed by the 
current. The peculiar spectroscopic phenomena observed with long 
hydrogen tubes, described in an earlier paper (A., 1920, ii, 569) are 
explained. Methods arc suggested for determining the physical 
and optical properties of atomic hydrogen gas. J. F. S. 

Evidence of the Existence of Isotopes of Chlorine. Mata- 

KiCHT IsHiNO {Mem. ColL Sci. KyOto^ 1921, 4, 311 — 315). — Em- 
ploying the method of positivc-ray analysis, using the crossed- 
deflexion method devised by Thomson, the author has obtained 
evidence of the existence of chlorine isotopes of respective atomic 
weights 34 and 36, and of positively charged chlorine atoms. 

J. S. G. T. 

The Decomposition of Chlorine into Atoms. Max Trautz 
and Walter SriCKEL {Z. anorg. Chem., 1922, 122, 81 — 131). — The 
apparatus employed and methods of working are described in detail. 
The amount of chlorine decomposed was 1'50% at 1200®, 2*10% 
at 1240®, and 3*05% at 1280®. The limit of the absorption band 
for chlorine was found to be 390 — 420 ^u.^. This corresponds with 
67,500 — 73,000 cal. as the heat of decomposition according to 
Trautz’s “approximate” equation gQ=Ahv (A., 1918, ii, 151). 
The heat of decomposition of chlorine calculated from the tem- 
perature coefficient was found to be 71,000ib3,000 cal. The same 
result was obtained by the use of the quantum theoretical con- 
stants and also by the use of Victor Meyer’s vapour density measure- 
ments. With the exception of hydrogen, the heat of decomposition 
of the diatomic elements found experimentally agrees with the 
value obtained from the equation (iff={o'lSxl0^l JM) cal., where 
M is the molecular weight. W. T. 

Vapour Pressure of Solid Chlorine and Bromine. F. A. 

Henglein, G. von Rosenberg, and A. Muchlinski {Z. Physik, 
1922, 11, 1 — 11). — The vapour pressure of solid and liquid chlorine 
and solid bromine has been determined over a wide range of tem- 
perature. The following values are recorded for chlorine, 119'2° 
O'OOiS; 1260®, 00063; 133*0®, 0*028: 146*6®, 0*30; 161*1®. 

2*75; 177*6°, 17*40 ; 194*5®, 64*40, and for bromine 177*0®, 0*0020 ; 
210*0®, 0-26; 228-8®, 112; 227 0®, 1*71; and 241*1®, 6*44; the 
temperatures arc expressed in absolute degree.s and the pressures 
in millimetres of mercury. Vapour pressure formulae have been 
deduced for both cases and have the form ; logp= — 1160/T+7773 
for liquid chlorine; log p= — l530/T-}- 9950 for solid chlorine; 
these formula are representative over the temperature ranges 
—95° to —78° and —154® to —112®, respectively, logp= 
— i 12150/7^'^®®4"75030 for solid bromine over the range — 32® to 
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—96®. From the above data a number of constants have been 
calculated which include the following : Chlorine, m. p. 170*0® Aba. : 
vapour pressure at the melting point 8*9 mm., molecular heat of 
vaporisation at the melting point 5300 cal., heat of sublimation of 
solid chlorine at the melting point 6960 cal., molecular heat of fusion 
1660cal.; bromine: vapourpres8ureatthemeltingpoint44*12mm., 
molecular heat of sublimation at the melting point 9740 cal,, 
specific heat of sublimation 60*91 cal., specific heat of vaporisation 
at the melting point 48*4 cal., molecular heat of fusion 12*5 cal. 
From the dissociation equilibrium of the chlorine molecule and the 
chemical constant as detennined by Stern and Tetrode the vapour 
pressure of diatomic chlorine has been calculated and the chemical 
constant for diatomic chlorine in its normal condition has also been 
obtained. J, F. S. 

Physical Constants of Ozone. E. H. Riesenfeld and 
G. M. Schwab { Z . Physik , 1922, 11, 12 — 21; cf. this vol.,ii, 637). — 
An account of the determination of a number of physical constants 
of pure ozone which was prepared as previously described by the 
author.s {loc. cit.). The following values are put on record : ra. p. 
—249*7®, b. p. —112*4®; critical temperature, —5®; specific 
gravity at —183®, l*71ih^)'l J change of density with temperature, 
ll^=a^bT where a=0-5U93, 5=0-0004559, c=0-000003929 ; 
density at the boiling point, 1-46; coefficient of expansion, 0*0025 ; 
critical density, 0*537 ; critical pressure, 64-8 atmospheres. The 
authors show that neither in the gaseous nor in the liquid state is 
there any other molecular sixties present than that represented 
by the formula O 3 . J. F. S. 

Solubility of Sulphur Dioxide in Suspensions of Calcium 
and Magnesium Hydroxides. W.h. Thompson Smith and 
Regin.<ili) B. Parkuurst {J. Amrr. Chem. Hot., 1922, 44, 1918 — 
1927). — The solubility of sulphur dioxide has been determined in 
water, milk of lime, and milk of magnesia, at partial pressures of 
sulphur dioxide up to 760 mm., and temperatures from 5® to GO®. 
All proportions of calcium and magnesium hydroxides were used in 
suspensions of a total alkalinity of one equivalent per litre. It is 
shown that the concentration of sulpliur dioxide as sulphurou.s 
acid is proportional to its partial pressure. With solutions of the 
same alkali concentration, the percentage salting-out effect increa.se.s 
with, but more than in proportion to, the temperature. With 
solutions of constant temperature, the percentage salting-out effect 
increases with the alkali concentration, but is less than propor- 
tional to it. Varying proportion.s of calcium and magnesium 
hydroxide have no effect on the equilibrium concentration of sulphur 
dioxide as sulphurous acid. J. F. S. 

The Physico-chemical Study of the Lead Chamber Process. 

Max Fobrer {Bull. Sot. chim, Belg., 1922, 31, 254—293). — A 
detailed description of a form of apparatus in which sulphur di- 
oxide, nitrogen peroxide, water, oxygen, and nitrogen may be 
brought into contact with each other under definite conditions 
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of pressure, temperature, and, in the case of liquids, surface of 
reaction. The proportions of these substances could be varied 
at will. It is shown that, in such a system, the formation of sulph- 
uric acid only occurs in presence of a liquid phase, so that the 
system must be heterogeneous; the formation of the acid takes 
place in a shorter time and the yield is increased if a liquid, either 
sulphuric acid or water, is present at the outset. Further, the 
rate at which water vapour is supplied during the course of the 
reaction exerts a considerable effect both on the velocity of reaction 
and on the concentration of the product. Under certain conditions, 
the acid formed may disappear, which appears to indicate that the 
reactions assumed to take place in the chambers are at least partly 
reversible. For low concentrations of the gases, there is an 
optimum rate of intake for water vapour : this gives the best 
yield and, at the same time, the most concentrated acid. As the 
gas concentration increases, the optimum point shifts, in the 
direction of diminution of water supply; a curve is given showing 
the speed of reaction plotted against concentration of gas. The 
relation between these two factors is much less complex when the 
composition of the liquid phase is constant. The author infers 
from his experimental results the existence of an intermediate 
substance of which water is a constituent ; it is, however, decomposed 
in presence of an excess of water. He points out that, of the scries 
of reactions which occur, the slowest is the “limiting reaction” 
in that it conditions the rate of formation of the product and shows 
that, in practice, the reaction velocity is strongly influenced by 
the rate of supply of nitrogen peroxide and water, but is practically 
tmaffected by the supply of sulphur dioxide. 

An attempt is made to calculate the order of the reaction, and, 
for this purpose, the heterogeneity of the system and the non- 
equivalence of the reactants arc neglected. The values obtained 
vary from 1*26 to 3-67. However, when the concentration of 
the liquid phase docs not vary, the values are in the neighbourhood 
of 2. In the case of temperature variations which have a similar 
effect to that of variations in water supply, it was not found possible 
to obtain a coefficient in agreement with the experimental data. 

H. J. E. 

Density of Atmospheric Nitrogen. A Small Anomaly in 
the Air of Madrid. M. Paya and E. Moles {Anal. Fis. Quim., 
1922, 20, 247 — 254).- — ^The normal density of nitrogen obtained 
from the air of Madrid is given as l*2o681. The density of air in 
Madrid corresponds with a slightly higher proportion of oxygen 
than the normal for other places. The anomaly is attributed to 
the presence of higher proportion than normal of ozone and gases 
of the argon group. G. W. K. 

The Reactions between Gaseous Oxides of Nitrogen and 
Alkaline Solutions. A. Sanfourche {Compt. rend., 1922, 175, 
46 9 — 1 72). — The action of oxides of nitrogen on solutions of alkali 
hydroxide in which the calculated proportions of nitrate and 
nitrite are formed only occurs if the alkali is in excess at all points 
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in the solution. Otherwise, reaction with the water takes place 
with formation of nitric acid and nitric oxide, the latter being 
further oxidised it oxygen is present. Moreover, if all the oxides 
of nitrogen are not absorbed in their first passage through the 
solution, this reaction with water continues in the gaseous pha.se 
with water vapour. This is shown by the formation of a nitric 
acid mist and by its subsequent deposition a.s acid dew on the 
upper portion of the walls of the vessel in spite of the presence of 
excess of alkaline solution. It is pointed out that e.stimation of 
nitrous vapours by the method of absorption in alkali hydroxide 
is liable to lead to considerable error and for this reason it is pre- 
ferable to use sulphuric acid as the absorbent. H. J. E. 

The Solubility of Arsenic Trichloride in Concentrated 
Hydrochloric Acid at 100°. W. D. Treadwell [with Ch. 
Mussler] (Hdv. Chim. Acta, 1922, 5, 818 — 821). — The solubility 
of arsenic trichloride in concentrated hydrochloric acid at 100° 
was determined by an indirect method which consisted in measuring 
the rate of volatilisation of the trichloride from the solution in 
a current of hydrogen chloride at 100°. From Henry’s law, it 
follows that log {Tj— x)/r(,=— fcF/r„, whore x is the quantity of 
trichloride volatilised by the volume V of gas in a given time, 
a„ is the quantity of trichloride originally present, F(, the volume 
of the solution, and k the solubility coefficient. Experiments 
showed that the value of k remained constant for a considerable 
period of time, its mean value being 0-0233. From this it can be 
calculated that to volatilise 99% of the arsenic trichloride present 
in 100 c.c. of solution at 100° requires 19-8 litres of hydrogen 
chloride. From the known vapour pressure of arsenic trichloride, 
a litre of the vapour contains 2-.34 grams. Hence the solubility 
in concentrated hydrochloric acid at 100° is 2 34,X-=100-3 grams 
per litre. E. H. R. 

Boric Acid Phosphors. Rudolr Tomaschek {Ann. Phyaik, 
1922, [iv], 67 , 612 — 648; cf. Tiedo and Wulff, this vol., ii, 245). 
— A number of boric acid phosphors have been prepared by the 
addition of phthalio anhydride, terephthalio acid, the sodium salt 
of fluorescein (uranin), naphthalic anhydride, and phenanthrene. 
The phosphorescence of these organic phospliors is in many ways 
simpler than that of the metal phosphors. In general, the bands- 
of the former are all excited by the same Avave-lengths of light, 
and owe their origin to the same phosphorescence cc-nti-e. Thus the 
three mercury lines, 365-4, 313, and 233-6 gg, all appear to excite 
the four components of the band of the phenanthrene-phosphor. 
On the other hand, the different bands of the metal phosphors 
are excited independently. The relative intensities of the com- 
ponents of the bands of the boric acid substances may change 
with temperature; the uranin-phosphor emits a yellow light at 
—70°, but, when heated on metal foil, this radiation rapidly changes 
into a bluish-green phosphorescence. In opposition to the heavy 
metal phosphors, the duration and intensity of the emitted light 
arc influenc^ only slightly by changes in temperature, being, in many 
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cases, the same at the temperature of liquid air as at the ordinary 
temperature. Neither can the phosphorescence be extinguished 
by exposure to red Light. Phenanthrene-phosphor is especially 
sensitive to light, and it is shown that the decolorisation which 
occurs is not in any way the cause of the phosphorescence, as 
suggested by Perrin. The wave-lengths of the absorption bands 
of the transparent phosphor frequently coincide with those of the 
exciting radiation, and in the case of phenanthrene, correspondence 
is found to occur between the fluorescence bands and the absorption 
bands in the ultra-violet. The duration of the phosphorescence 
for organic boric acid phosphors is about one minute, and this 
comparatively short period points to the presence of very small 
centres ; this is supported by the difficulty of fully exciting these 
centres. When the terephthalic acid phosphor is fully excited by 
an intense beam of light, the larger portion of the total phosphores- 
cence takes place within the first second, so that the centres are 
mainly of very short duration. The centres do not all posses.s 
the same duration. The IjL curvc.s indicate that a bimolecular 
chemical reaction is not the cause of the phosphorescence, which 
can be explained satisfactorily on the assumption of a photo- 
electric process. Three kinds of emission take place, phosphores- 
cence, fluorescence, and an emission in the ultra-violet. The con- 
clusion is drawn that the fields of force are almost exclusively 
in tlie interior of the organic molecules. W. E. G. 

Borates. The System (NH 4 ) 20 -B, 03 -Hj 0 . Temperature- 
Concentration Diagram. U. Sboroi and L. Eerri {Mem. 
Accad. Lincei, 1922, [v], 13, .570 — 591). — The results previously 
obtained (.4., 1913, ii, 213, 318; 1915, ii, 686; this vol., ii, 568) 
are collected. T. H. P. 

The Modifications of Silicon. II. Silicon from Copper 
Silicide. \Vn.ii£L.M Maxchot and Herbert Funk { Z . anorg . 
Chem., 1922, 122, 22 — 26). — Specimens of silicon obtained from 
a copper silicide regulus have been studied; the results were similar 
to those obtained by the authors when employing aluminium and 
silver reguli (this vol., ii, 286). Conditions which favour the form- 
ation of cryst-als produce silicon which reacted but slowly with 
hydrofluoric acid. Cry.stalline -silicon very soluble in this acid 
• could not be obtained. W. T. 

Alkali Iodides. L, W. Wixkler {Pharm. Zentr.-h., 1922, 63, 
386 — 387). — .4naly.ses of samples of commercial potassium iodide 
and sodium iodide showed that the-se substances have a high degree 
of purity. The respective quantities of iodide found corresponded 
with 98-6 to 99-6% of potassium iodide and with 97-0 to 99-9% 
of sodium iodide. W. P. S. 

Composition of the Liqnid Phases in a Univairiant System, 
Liquid-Liquid-Vapour, for Mixtures of Sodium and Am- 
monia. CiiAP.r.ES A, Kkacs and Walter W. Lucasse {J. Amer . 
Chem. Soc., 1922, 44, 1949 — 1953). — In an earlier paper (A., 1907, 
ii; 935), it ha.s been shown that at low temperatures concentrated 
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solutions of sodium in liquid ammonia separate into two liqsiid 
phases which have an upper critical end-point at about —45“. 
The concentrations of these liquid phases have now been deter- 
mined by electrical conductivity measurements and it has been 
found that the upper critical end-point lies at —41*6“ and at a 
composition of 4T5 atom % of sodium. The phase relations in 
the system sodium-ammonia are briefly discussed. J. F. S. 

Nature of the Complexes formed between Sodium and 
Tellurium in Liquid Ammonia. Charles A. Kraus and 
C. Y. Chiu {J. Amer. Chc.m. Soc., 1922, 44, 1999— 2008).— The 
reaction between sodium and tellurium in liquid ammonia has 
been investigated and the composition of the resulting solutions 
has been determined under various conditions. The initial com- 
pound formed is normal sodium telluride of the formula Na^Te. 
in equilibrium with the normal telluride, the complex in solution 
has a composition corresponding witlj the formula Na 2 Te 2 . In 
equilibrium with free tellurium the solution has a composition 
which varies as a function of the concentration. The maximum 
amount of tellurium present corresponds approximately witli the 
formula Na 2 To 4 . J. F. .S, 

Crystal Structure of Silver Molybdate. Rali»h W. G. 
Wyckoff {./. Amer. Chem. Soc.^ 1922, 44, 1994 — 1998). — Making 
use of the data obtained from the reflection spectra and Laue photo- 
graphs of silver molybdate, the crystal structure of this substance 
has been shown to be the same as that of th<“ .spinels and magnetite. 
The length of the side of the unit cube, which contains eight mole- 
cules, is 0*26 A.U., and the parameter deJining the position of 
the oxygen atoms is very close to 3/8. The distance between 
molybdenum and adjacent oxygen atonis \a 2-00 A., between 
silver and the nearest oxygen atom 2*31 A., and between the nearest 
molybdenum atom and silver 4-02 A. J. F. S. 

The Dissociation of the Chlorides of Bivalent Metals in 
Aqueous Solution. A. (Junther-iSchi lze {Z. Elcfctrockem., 
1922, 28, 387- — 389). — In a previous paper it was shown from a 
study of the basic exchange between copper salt.s in solution and 
permutite that the copper salt solution, even at high dilutions, 
contains complex kations (this vol., ii, 504). Tlie investigation 
has now been extended to salts of barium, strontium, calcium, 
cadmium, manganese, cobalt, and nickel, using the chlorides of 
the metals and ammonium penuutitc. If a represents the number 
of equivalents of metal passing into the permutite in exchange for 
ammonia, and c the number of equivalents of chlorine likewise 
disappearing from the solution, then if the metallic chloride is 
present in solution only in the form of M” and (1' ions, c=0 and 
aje—oo. If, however, the ions are MOT and t'l', the MCI' ion 
passing into the permutite, ajc~2. If still more, complex ions 
are formed, such as aje <2. Applying this reasoning to 

the experimental results, it is found that at the highest concen- 
trations of all the above salts, some MCI* ions are present and, 

28- 
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in the cases of magnesium, nickel, and copper, still more complex 
ions. The first stage of dissociation into MeCT and CT prepon- 
derates in the case of those metals having the smallest ionic radius. 
At a dilution of 1-OA, a considerable proportion of MeCT ions is 
found only in the case of those metals having the smallest ion 
radius, namely, nickel and copper. E. H. R. 

Transference of the Acid Radicle in the Solid Phase. I. 
Carbonates of the Alkaline Earths- and Magnesium. J. 
Arvid Hedvall and J. Heuberueb (Z. anorg. Chetn., 1922, 122, 
181 — 187). — It was found that if the oxides of the elements con- 
sidered are arranged in order of increasing basicity MgO, CaO, 
SrO, BaO, then the oxide of the more basic will on heating with 
the carbonate of the less basic element be changed into the car- 
bonate without the evolution of gas and at a temperature well 
below the temperature of dissociation of the carbonate taken. The 
temperature of the reaction decreases and the heat effect increases 
with increasing difference of basicity, for example. MgC 03 +Ba 0 = 
BaC03+Mg0-t-19 cal. (<=230«); SrCO3+BaO=BaCO3-l-Sr0-f 
6-U cal. (1=280°). W. T. 

The Crystal Structure of Glucinum and Glucinum Oxide. 
L. W. McKeehan (Pioc. Nat. Acad. Sci., 1922, 8, 270— 274).— The 
glucinum was obtained by electrolysis of sodium glucinum fluoride, 
2GtFj,NaF, and contained a few per cent, of glucinum oxide. The 
diffracting centres in the metal and its oxide lie at the points o[ 
two symmetrically interpenetrating hexagonal space lattices. For 
glucinum o.xide, the axial ratio, c/o= 1-63, and a=2-696xl0'° cm.; 
for glucinum, c/a=l-r>8 and (1=2-283x10^® cm. These values 
give computed deirsities within 1% of the best previous values. 
Glucinum more clo.sely resembles magnesium, zinc, and cadmium, 
rather than calcium, strontium, and barium ; the oxide is an 
analogue of zinc oxide, and the structure suggested by W. L. Bragg 
(A., 1920, ii, 433) for the latter substance is also possible for glucinum 
oxide. W. E. G. 

Physical Chemistry of the Oxides of Lead. VI. The 
Anodic Behaviour of Lead and Lead Dioxide. Samuel Glas- 
STONE (T., 1922, 121, 2091—2098). 

The Isomerism of Metallic Oxides. I. Lead Monoxide. 

Malcolm Percival Appledey and Kobert Douolas Reid (T., 
1922, 121, 2129—2136). 

The Hindrance of Precipitations with Hydrogen Sulphide 
by Neutral Chlorides, h. Dei>e and P. Bonin {Bcr., 1922, 55, 
[B], 2327 — 2331).- The action of hydrogen sulphide on a 1/1000- 
molar solution of lead chloride in water at 20' in the presence of 
hydrochloric acid and of neutral chlorides has been investigated 
Precipitation of lead sulphide is completely inhibited by hydro- 
chloric acid alone if present in a concentration of l-4iV. In the 
presence of increasing quantities of calcium, ammonium, or potass- 
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ium chlorides, decreasing concentrations of hydrochloric acid are 
sufficient to prevent precipitation entirely. In the presence of 
considerably smaUer concentrations of hydrochloric acid, the 
precipitation of lead sulphide is incomplete. At higher temper- 
atures, the effect of hydrochloric acid in the presence of neutral 
chlorides is still more marked. Similar results are obtained with 
cadmium salts, and apparently also with tin salts. The pre- 
cipitation of lead sulpyde is also hampered, although to a less 
degree, by the presence of perchloric acid. In this case, however, 
the addition of sodium perchlorate favours precipitation pre- 
sumably by depressing the dissociation of the acid. 

The precipitation of lead chromate in acetic acid solution is not 
quantitative in the presence of much chloride; in ammoniacal 
solution this is not the case. H. W. 

The Constitution of Basic Lead Salts. R. Wrinland and 

Rudolf Stroh (J5er., 1922, 55, [5], 2706 — 2718). — It has been 
assumed by Werner (A., 1908, ii, 42) that certain basic salts are 
to be regarded as aquo-salts in which the water molecules are re- 
placed by metallic hydroxide, that is, as compounds containing a 
poIjTiuclear kation; thus, atacamite, CuCl2,fcu(OH)2, has been 

formulated presence of such ions in 

several forms has been established by preparative substitution 
in the case of lead salts. Thus, in the basic perchlorates, 
[Pb2(0H)2](C104)24-5H„0 (I) and (IT), the per- 

chlorate residues could be replaced by other acid radicles. The 
stability of the raetal-ol kations is not to be compared ^ith that 
of the typical metal ammines in aqueous solution, since the above 
basic perchlorates are to some extent decomposed into new basic 
salts when their solutions are diluted, so that, at any rate, a partial 
change has occurred in the complex. This instability is also shown 
by the fact that potassium ferricyanide and potassium cobalti- 
cyanide give salts with differently constituted lead kations from 
those obtained with alkali chlorides. The presence of such lead-ol 
complexes in basic lead acetates has also been established by the 
substitution method in the case of the basic lead acetate ; one such 
ion is identical with that contained in the perchlorate (I). 

Polynuclear lead kations are also present in the neutral lead 
acetate-perchlorates and lead acetate-nitrates (Weinland and Stroh, 
this vol., i, 981). They arc distinguished from those contained 
in the basic salts only by.containing acetato- instead of ol-bridges, 
thus: [Pb2(OH)3](CIO,)2J-5H20 and fPb2(CH3C02)2](C104)2,H,0. 
Application of these considerations to lead acetate itself causes the 
authors to regard it as the acetate of a polynuclear lead acetato- 
kation. In aqueou-s solution, undoubtedly more than one such 
kation is present, since the action of perchloric acid on lead acetate 
in neutral and acetic acid solution yields the perchlorates of four 
different lead acetato-kationa. It has not yet been found possible 
to decide which kation is present in solid lead acetate, Pb(0Ac)2,3H20. 

Basic lead perchlorate (1) is readily prepared from a solution of 

28*— 2 
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lead monoxide in the calculated quantity of perchloric acid ; 
electrical conductivity indicates that three ions are present in its 
solutions. It is converted by double decomposition into basic 
lead chloride, [Pb2(OH)2]Cl2, a colourless powder which does not 
appear under the microscope to be crystalline ; basic lead nitrate 
[Pb2(0H)2](N03)2, basic lead diihionate, fPb2(0H)2]S«0., lustrous 
leaflets and needles, and basic lead nitropmsside, 

^ . NO ~ 




pale brownish-red cubes. With potassium ferricyanide and potass- 
ium cobalticyanide, it gives the analogously constituted compounds 
Pb4(0H)2[Fe(GN)j](GlO4)3, a brown powder, and 
Pb4(OH)2[Co(CN)4](CI04)2, 
a colourless, heavy powder. 

Hosic lead pcTchloratc (II), tetrahedra and octahedra, i.s prepared 
by cooling a hot solution of perchloric acid which has been saturated 
with lead monoxide. It is converted by double decomposition into 
basic lead chloride, [Pb3(OH)4]Cl2, a yellowish-white powder; basic 
lead iodide, a yellow powder; basic lead nitrate, [Pb3(OH),](NO,) 
a heavy, white powder, and basic had dithionale, [PbalOHl.lSoO*’ 
a colourless, crystalline precipitate. The followng salts, also pre- 
pared by double decomposition, do not contain the original hation • 
basic had chromate, [Pb2(0H)2],Cr04, a fine, rc^d powder; basic lead 
jerncyamrk-percUomlc, Pb3(0H)5{Fe(CN)„](C104)2, a pale brown 
powder which explodes violently when heated; basic had ferri- 
cyanteh, Pb.( 0 H),[Fe(CN) 3 ], 3 - 5 H 20 , a yellow powder; basic had 
co^lhcyan^c.percAfor<i(e,Pb5(OH)5[Co(CN)3](C104)2,l-5H20,aheavy, 
white powder ; basic lead nitroprusside> perchlorate 
Pb4(0H)5rFe(CN)5N0]C104,H,0, 
pale, brownish-red, crystalline aggregates. ' 

Basie lead acetate is shown to contain the same kation as 
the perchlorate ( 1 ) by the fact that it gives by double decom- 
position the same basic chloride and dithionate. Concentrated 
solutions of the salt and potassium ferricyanide give the salt 
Pb 5 ( 0 H),[Fe(CN)j](CH 3 'C 02 ) 2 ,H 20 , brownish-red crystals, where- 
as dilute solutions yield a dark yellow, amorphous precipitate 
which fairly rapidly passes into the compound, Pb4(OH),[Fe(CN).l 
garnet-red prisms (the corresponding cobalt compound 
Pb 4 (OH) 3 [Co(CN) 5 ], 

IS prepared similarly). Treatment of the ferricyanide last men- 
tioned with dilute acetic acid leads to the formation of the salt 
Pb 3 ( 0 Ac) 5 [Fe(CN)„l, 2 H 20 , broivnish-red uccdle,s. Solutions of lead 
acetate and sodium perchlorate give, under different conditions, 
the salts, Pb(0Ac)2,NaCi04, rectangular prisms capped by pyramids 
Bb2(0Ac)4,NaC104,3H20, colourless needles, and 
Pb4{0H)4(C104)j,NaC104,3H20, large, many-sided plates. H. W. 

The Complex Cuprammoniates Cu(CN)„CuCN. 2 NH, : 
(3u(CN)2,4CuCN,4NH3; Cu(CNS)2,Cu(CN)2.5CuCu, 6NH3, Sd 
the Analytical Methods for their Identification. F Halle 
and K. HirsAiko {Z. anorg. Chem., 1922, 122 18S— 194 ) —The 
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above three new complex cuprammoniates have been prepared, 
and details are given of their analysis. W. T. 

Critical Constants of Mercury. Sophits Weber [K. Danske 
Vid. Medd.j 1920, 3, No. 4, 1 — 12; from Chem. Zenir., 1922, iii, 
27). — From theoretical considerations, the author derives the 
following critical constants for mercury : te 1450° ; dc 5-0 ; pe 1042 
atmospheres. The same value for pc given by extrapolation at 
1450° with Knudsen’s vapour pressure formula. The correlation 
of the Trouton constants with the critical data established by 
Cederberg is valid for the above values. The reduced vapour 
pressure curve for mercury approximately coincides with the 
curve for hydrogen. G. W. R. 

Oxychlorides of Mercury. Equilibrium in the System 
Mercuric Chloride, Yellow Mercuric Oxide, and Water at 35°. 

Shiqerlt Toda (J. Chem. Japan, 1922, 43, 312 — 320 : Mem. 
Coll. Sci. Kyoto Imp. Untv., 1921, 4, 305 — 310). — The equilibrium 
in the system mercuric chloride, yellow mercuric oxide, and water 
at 35° has been studied. The solubility of mercuric chloride, 
9*39 grams in 100 grams of water, and that of yellow mercuric 
oxide is 0-0014 gram in 100 grams of water. In the system investi- 
gated, two oxychlorides of mercury were found to exist : HgClj.SHgO, 
purplish -scarlet needles, and HgCl2,4HgO, a brownish-yellow, 
amorphous substance. It is probable that the latter forms a solid 
solution with mercuric oxide. K. K. 

The Hare-earth Magnesium Sulphide Phosphors. Krich 

Tiede and Arthur Schleede (An7i. Physik, 1922, fiv], 67, 573 — 
580). — Phosphors containing cerium, lanthanum, didymium, praseo- 
dymium, neodymium, samarium, yttrium, gadolinium, erbium., 
ytterbium, scandium, thorium, and zirconium were prepared by the 
methods previously described (Ticdc and P».ichtcr, this voi., ii, 
215). They were all yellow in colour and, like the phosphors of 
the heavy metals, this colour was d?.stroyed by pressure. The 
temperature relationships, and the spectrum of the phosphorescent 
liglit of the magnesium .samarium phosphor were very similar to 
those of the calcium samarium pho.sphor of Hauer and Kowalski 
(A., 1914, ii, 320). Cerium, didymium, praseodymium, samarium, 
gadolinium, and scandium gave the best phosphor.? in the ordinary 
sense of tlie word, altJiough the other metals gave strong phos- 
phorescence in the cathode my tube. The colour of the 2 >hos- 
phorescence ranged from orange-yellow to pale green, and the 
duration of the emitted light was approximately twenty minutes. 
The spectra differed considerably from those of the phosplior.s of 
the heavy metals, being coinjwsed of intense .sharp lines and bands. 
The exciting light, in all cases, lay in the ultra-violet. W. E. G. 

The Separation of the Rare Earths by Basic Precipitation. 
IV. Wilhelm Prandtl and Johan'>*a Rauch enbergee (Z. 
anorg. Chem., 1922, 122, 311 — 314). — ^The influence of cadmium 
nitrate on the equilibrium between the nitrates of the rare earths 
and ammonia in ammonium nitrate solutions of various concen- 
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trations has been investigated. The conditions were the same as 
in previous experiments (of. this vol., ii, 298). The presence of 
cadmium nitrate increased considerably the amount of rare earth 
kept in solution, especially lanthanum, this increase being much 
more marked than in the case of zino nitrate. W. T. 

Rare Earths. III. Atomic Weight of Lanthanum. B. S. 

Hopkins and F. H. Dbioqs (J. Amer. Chem. Soc., 1922, 44, 1927 — 
1929). — The atomic weight of lanthanum has been determined by 
a comparison of lanthanum chloride with silver. The material 
used was the less soluble portion of the magnesium rare-earth 
nitrates from which the whole of the cerium had been removed 
by James and Pratt’s method (A., 1911, ii, 935). The sparingly 
soluble fractions containing lanthanum and praseodymium were 
fractionated further as double ammonium nitrates until the first 
twenty fractions failed to show the faintest trace of the praseo- 
dymium absorption spectrum. Fractions 7 and 8 of this scries 
were precipitated with hot dilute oxalic acid solution, the precipitate 
filtered, washed, and ignited to oxide which was dissolved in nitric 
acid, and the solution treated with ammonia gas to precipitate the 
hydroxide. The alternate precipitation as oxalate and hydroxide 
was repeated four times, the last two taking place in conductivity 
water. The final oxide was suspended in conductiviW water and 
treated with hydrogen chloride in a quartz flask. This material 
showed no spectroscopic lines of any of the related elements. The 
solution of lanthanum chloride was dried in a quartz flask in a 
current of air and hydrogen chloride until crystallisation com- 
menced, the air current was shut off, and hydrogen chloride alone 
passed in until, at 85°, the first five molecules of water of crystal- 
lisation had come off, then the temperature was raised to 125°, 
when the final molecule of water commences to come off. As 
soon as this evolution was complete, the temperature was raised 
to 325°, and kept there for an hour, after which the salt was rapidly 
melted over a bunscn flame and then allowed to cool. The hydrogen 
chloride was displaced by diy air and the material weighed. The 
cldoride was treated with silver solution and exact equivalence 
between the two substances determined nepheloraetrically. Using 
the data: density, LaCl3=3-947, Ag=10-5; atomic weights, 
Ag=107'S8, Cl=35-457, it was found that 1-02450 grams LaCl, 
is equivalent to 1-35189 grams of silver, whence the mean atomic 
weight of lanthanum (10 expt3.) = 138-89 ; the extreme values being 
138-84 and 138-97. This value is very close to 138-91, the value 
found by Baxter, Tani, and Chapin (A., 1921, ii, 454), and seems 
to indicate that the value 1.39-0 adopted by the International Atomic 
Weight committee is slightly too high, J. F. S. 

The Separation of the Rare Earths by Basic Precipitation. 
III. The Quantitative Separation of Cerium from the Other 
Earths. Wilhelm Prandtl and Joseph LdscH {Z. amorg. 
Chem., 1922, 122, 159 — 166). — The separation is based on the fact 
that ceric hydroxide is a weak base and its salts are highly hydro- 
lysed. Cerous nitrate mixed with the nitrates of the other rare 
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earths was oxidised by trinitratocobalttriammine in acid solution 
with quantitative precipitation of the ceric hydroxide, Ce(N03)34- 
[Co(NH3)3(N03)g] + 4H3O = C!e(OH)4 + CoCNOolj + 3NH4NO3 + 
HNO3. The formation of free acid prevents the precipitation of 
the other rare earths, W. T. 

lutermetallic Actions. The System Aluminium- Arsenic. 
Qasim Ali Maksum (T., 1922, 121, 2272—2277). 

The Constitution of Aluminates. .Taeoslav Heyeovsky 
(Chem. News, 1922, 125, 198 — 199). — In order to investigate further 
the monobasicity of “ aluminic acid ” (of. T., 1920, 117, 101.3), 
cryoacopic and conductivity determinations were made on solutions 
of the alkaline-earth hydroxides when gradually saturated with 
aluminium hydroxide in the nascent condition, generated by the 
action of the solution on amalgamated aluminium. The regular 
fall in conductivity observed and the slight changes in the lowering 
of the freezing point show that only univalent aluniinate ions 
exist. In contact with crystalline aliuninium hydroxide, all the 
solutions are about 50% hydrolysed; with nascent aluminium 
hydroxide, the hydrolysis is only 1 — l'5®/o- The process by which 
aluminium hydroxide dissolves in alkali is undoubtedly by com- 
plex-ion formation, Al(OH)3-|-OH' — *■ A1(0H)4', and not, as is 
often stated, by sending into solution one, two, or three of its 
hydrogen atoms as hydrions. The hydrolysis of aluminates is 
therefore, on this view, not due to scarcity of hydrions, but to the 
incompleteness of the complex formation. (1. F. M. 

The Properties of Potassium Perma nganate . G. Fe.stbe 
and G. Betjde (Z. angeiv. Chem., 1922, 35, .527). — Crystals of puni 
potassium permanganate prepared in the dark and in air free from 
carbon dioxide and organic matter, are brown and have a bronze, 
metallic lustre. The finely powdered crj'stals, however, .show a 
dark violet colour. When exposed to subdued daylight and 
ordinary air, the surfaces of the crystals develop a violet colour 
in a few hours and a steel blue lustre after two days. This change 
Is confined to the surface layer, which acts as a protective layer to 
the remainder of the crystal. The change is partioularly rapid in 
an atmosphere containing mineral acid. The crystals of potassium 
permanganate should be described as bipyramidal rhombs rather 
than as prisms. Potassium pennanganatc oxidises pa])cr and most 
other organic substances, .so that the statement that it is without 
action on litmus paper is untrue. H. C. E. 

Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis . IV. Reduction of Permanganate by 
Formate in Alkaline Solutions. Josef Holluta {Z. physilcal. 
Chtm., 1922, 102, 276—297; cf. this vol., ii, 448, 628, 700).— A 
continuation of previous work. It is shown that the reduction 
of permanganate by formates in alkaline solution takes place in 
two stages which are sharply separated from one another. In 
the first stage, the reduction of permanganate to manganatc takes 
place, and this is reduced to an alkali manganite in the second 



ii. 772 


ABSTRACTS OP CHEMICAL PAPERS. 


Stage. The first stage takes place according to the equation 
2Mn04'+HG02'+30H'-=2MnO/'+C03;'+2H20, and it is shown 
that a disturbance occurs in the reaction at a point immediately 
before the completion of the reduction to manganate due to the 
commencement of the reduction of the manganate. The first stage is 
shown to be a second order reaction, inasmuch as one molecule 
of permanganate apparently oxidises one molecule of formate. 
To explain the behaviour of the manganate and the low order of 
the reaction it is assumed that it is not the permanganate itself 
which oxidises the formate, but atomic oxygen which is split off 
from the permanganate under the influence of the hydroxyl ions. 
It is further assumed that the hydroxyl ions, through the formation 
of an additive compound with tho permanganate, act as oxygen 
carriers. It is shown that the above assumptions can be justified 
on the basis of the experiments and calculations of Sackur and 
Taegener (A., 1912, ii, 916). The temperature coefficient of this 
leaction is found to be 2'06. From the potential measurements 
of Sackur and Taegemer (?oe. cit.), the equilibrium constant of tho 
reaction 2 JIn 04 "H- 2 H 20 ::i: 2Mn02+40H'-j-02 is calculated to be 
031 for 18 — 20^. ft is shown that the presence of hydroxyl ions 
accelerates the rca<!tioii, the cau.se of which being in all j>robability 
that tlie hydroxyl ions affect the cquilibrimn pressure at which 
oxygen is separated from the permanganate hydroxyl ion complex. 

■ J. F. S. 

The Diffusion of Carbon in Metals and in Mixed Crystals 
of Iron. G. TAM.’NfANN and K. Sch5>’Ert {Z. ajiorg. Chem., 
1922, 122, 27 — 43). — Carbon was found to diffuse into iron at 7r>0‘^, 
whereas no diffusion into the other metals took place at 980®. 
In mixed cry.stal.s of iron witli tungsten, molybdenum, nickel, 
cobalt, and manganese containing a large amount of iron, the 
diffusion was found to increase with the addition of the second 
cieiuent until a itiaximum was reached ; the diffusion then diminished. 
In the cases of tungsten and molybdenum, the maxima corresponded 
with 0'0306 molar concentration, and the diffusion increased by 
0T6C ; with nickel, cobalt, and manganese as added metals, the 
niaxmia required a molar concentration of 0’114, and the increase 
in diffu.sion was 0'0o7. The diffusion coefficients found for different 
pieces of iron were found to vary; this was due to the foreign 
matter between tlie crystallites. W. T. 

Photochemical Examination of the Reaction between 
Ferric Salts and Iodides. Xoblvi Sasaki {Mem. Coll. Sci. 
Kijoid Imp. Univ.., 1922, 5, 3Iu — 327). — The reaction between 
feme .salts and iodides is retarded by exposure to sunlight or bright 
artificial light, whilst that betw'een ferrous salts and free iodine 
is accelerated. These photochemical reactions are discussed, and 
are shown to follow a .simple law. W. P. S. 

System FegOg-SOg-HjO. K. Posnmak and H. E. Merwtn 
{J. Amer. Chrm. Soc.^ 1022, 44, 1965— 1994},— The system ferric 
o::idc-.sulphur trioxide-water ha.s been investigated over the 
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:emperature range 50 — 200°, by heating various mixtures of the 
components at various temperatures and analysing the phases 
OToduced. The following crystalline phases have been obtained : 
^epOs; FepOa.HaO; 3Fe203,4S03,9H20 ; Fe 203 , 2 S 03 ;H 20 ; 

pe OpjSSOgjSHgO ; 2F^03,5S03,17H20; Fe203,S03 (2 form.s); 

t'e203,3S03,6H30; FeaOg.SSOa^TH^O ; Fe203,4Sda,3H20, and 

The conditions under which these substances 
are formed, the ranges of their stability, and some of their crystallo- 
graphic and optical properties liave been determined. J. F, 8. 

Some Poly-acids of the Elements of the Sulphur Group. 

Julius Meyer and Valentin Stateczny {Z. anorg. Chem., 1922, 
122, 1 — 21). — The poly-acids formed by elements of the sulphur 
aroup are formulated according to the co-ordination system with 
^ co-ordination number equal to four. The authors have succeeded 
in preparing the following hetcropoly-acids and some of their salts : 
chromosulphuric acid, H2[Cr03(S0|)], and its potassium, sodium, 
iiminonium, barium, strontium, and calcium salts; chromoselenic 
acid, H8[Cr03(Se04)], together with its potassium and barium salts. 
Methods of preparation are given in detail. The solubilities of 
chromic anhydride in sulpliuric and seicnic acids of various con- 
centrations were determined and a method was given for the pre- 
paration of the pure anhydride. The existence of the sulphoselenic 
acids, Ho[Sc 03(S04)] and H3[8e02(S04)2], was indicated by thermal 
analysis.' Sulphomoiybdic acid, H2[MoO(S04)2{Mo04)], was also 
prepared, but the corresponding seicnic acid could not be i.solated. 
indications were obtained of the existence of chromyl-sulphuryl 
chloride, CuSOyCl2. AV. T. 

Experimental Attempts to Decompose Tungsten at High 
Temperatures. Gerald L. Wendt and Clarence E. Irion 

Amer. Chr-m. Soc., 1922, 44, 1887—1894). — Attempts have been 
made to decompose tungsten by rapidly discharging a condenser 
holding 30,000—45,000 volt.s througli a tungsten wire 4 cm. long 
and 0‘035 mm. diani., either in a vacuum or in carbon dioxide 
at 1 atm. pressure. In this way, momentary temperatures above 
20 ,000° were produced in the wires which were entirely dissipated, 
no smoke, dust or solid residue being found after the explosion. 
Abundant quantities of gas wei'e present after the explosions in 
a vacuum, and a spectroscopic examination of this showed the 
strong yello^v helium line, and two red, one briglit blue, and one 
pale violet line were also observtKl but have not been identified. 
The gas from the explosions in carbon dioxide was collected and 
measured, and it was found that about the same weight (mean 
0'713 rng.) of tungsten yields in different experiments from 3’C2 to 
0‘30 c.c. of gas unabsorbable by potassium hydroxide. It is pointed 
out that if the whole of the tungsten had been decomposed into 
helium the volume of gas w'ould have been 4 0 c.c. J. F. S. 

The Hydrates of Tungsten Trioxide. Gustav F. Huttig 
and Bruno Kurre {7j. anorg. Chem., 1922, 1^, 44 — 50). — The 
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existence of hydrates of tungsten trioxide was investigated by 
the Htittig tensi-eudiometer (A., 1921, ii, 195). Solutions of the 
pure white and yellow acids were employed, and the process of 
dehydration was followed. No compound was indicated in the 
case of the white acid, the temperature-composition curve indicating 
adsorption, as the water content changes gradually. The dehydr- 
ation of the yellow acid showed the existence of a monohydrate 
WOsjHjO. The authors found that at temperatures above 188° 
and below 76° the white acid is the more stable, whereas between 
76° and 188° the yellow variety is the stable form. W. T. 

Sodium Tungstates. I. Edgar F. Smith [J. Amer. Chem. 
Soc., 1922, 44, 2027 — 2036). — Tun^tates in which the basic and 
acidic oxides are present in the ratio 4 : 10 constitute a very definite 
series of salts. The sodium compound, 4Na2O,10WO3,23H2O, can 
be prepared by the method of Forcher and Gibbs, by passing 
carbon dioxide during several days through an aqueous solution of 
normal sodium tungstate or by the gradual addition of formic acid, 
until the action is distinctly acid, to a solution of normal sodium 
tungstate (100 grams) in water (100 c.c.). A mixture of the salts 
4Na2O,10WO3,23H2O and 5Na20,12W03,28H20 is produced by the 
action of glacial acetic acid on a solution of sodium tungstate; 
the product, 9Na20,22W03,5lH20, appears to be a mixture of the 
two salts described above. The salt 4Na2O,10WO3,23H^O forms 
monoclinic crystals which effloresce rapidly in dry air. It is soluble 
in water to the extent of 19 parts in 100 parts at atmospheric 
temperature; and has d 4*3. The following melting points are 
recorded for the various sodium tungstates : Na20,W03, 665®; 
5Na20,12W03, 705-8°; 4Na2O,10WO3, 680*8°; 9Na20,22VV03, 

683*3° ; Na20,4W03, 706°. Addition of an excess of the respective 
metallic chlorides to a boiling aqueous solution of the salt 
4Xa2O,l0WO3,23H2O leads to the formation of the foUowing 
compounds ; calcium salt, 4CaO,l0WO3,25H2O, a white, granular 
powder which does not melt when heated to intense redness ; the 
barium salt, 4BaO,10WO3,22H2O, and the strontium salt, 
4SrO,10WO3,26H2O, white, insoluble, granular powders; the nichl 
salt, 4NiO,10WO3,34H2O, a greenish-white powder; the cobalf 
salt, 4 CoO, 10WO3,35H2O, pink granules ; the manganese salt, 
4MnO,10WO3,30H2O, a colourless, granular powder. The action 
of a solution of the sodium salt, 4Na2O,10WO3,23H2O, towards 
solutions of salts of many inorganic and organic bases has been 
examined qualitatively. The .sodium salt loses the whole of its 
water of crystallisation when it is strongly ignited, but when dried 
at 100° until constant in weight it retains six molecular proportions. 
It therefore appears that it may be formulated definitely as an acid 
salt, 4(Na2O,W03),6(H2O,\VO3),17H2O, and similar considerations 
are extended to the tungstates of other series. Confirmation of 
its acidic character is found in the ready neutralisation of its 
solutions with A'-sodium carbonate solution and also in conductivity 
experiments during its neutralisation with barium hydroxide 
solution. H. W. 
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The Binary Systems NajSi03-Na2W04, K2Si0s-K2W04, 
and Na2W04-K2W04. J. A. M. van Liempt (Z. anorg. Chem., 
1922, 122, 175 — 180). — Klooater (A., 1911, ii, 111) examined the 
system Na2W04-Na2Si03 and found no indications of a compound ; 
the liquid salts were found to be immiscible. The present author 
has examined the viscosity and conductivity of aqueous solutions 
of the mixture. Curves representing the results showed no maxima 
or minima. The system K2W04-K2Si03 gave similar results. 
The equilibrium curve for the system K2W04-Ka2W04 was obtained 
by the cooling method ; a minimum freezing point was found for 
a mixture containing 80% of the sodium and 20% of the potassium 
salt. W. T. 

Preparation and Reactions of Stannous Oxide and Stannous 
Hydroxides. Frank Ward Bury and James Riddick Parting- 
ton (T., 1922, 121, 1998—2004). 

Reduction of Thorium Oxide by Metallic Tungsten. The 

Research Staff of the Generai- Electric Co., Ltd., London 
(work conducted by Coi.iN James Smitiiells) (T., 1922, 121, 
2236—2238). 

Germanium Hydride. John H. Muller and Nicol H. 
Smith (J. Amer. Ckem. Soc., 1922, 44, 1909 — 1918). — Germanium 
may be detected by a modification of Marsh’s test in quantities 
as small as 0 00006 gram of the metal. The delicacy of the hydride 
relation is greatly increased by use of an alkaline generator as 
source of nascent hydrogen. Aluminium and dilute potassium 
hydroxide solution serve best for the formation of large quantities 
of germanium hydride, whilst .sodium amalgam is best for small 
quantities. A modification of the usual form of Marsh apparatus 
Is described which permits of the formation of a richer mbiture of 
the hydride than has hitherto been prepared and still further 
increases the delicacy of the test. The apparatus is arranged 
as follows : — an electrolytic hydrogen generator, using 15% sodium 
hydroxide as electrolyte and having nickel electrodes, a wash 
ing tower containing a .solution of a silver salt, a sulphuric acid 
drying tower, and a trap for exit of excess of hydrogen from 
the generator. The gas prepared and purified in the above train 
passes into the germanium hydride generator, which consists of 
a small wa.sh-bottle the inner tube of which is cut off at a height 
5 cm. above the bottom of the bottle ; the generator is fitted with 
a funnel and stopcock through which the sodium amalgam and 
germanium solution may be added after the whole system has been 
filled with electrolytic hydrogen. To the generator is attached a 
small drying tube and to the end of this a constricted tube in which 
the germanium mirror may be formed. A rich mixture of gennan- 
ium hydride and hydrogen is obtained by placing dry sodium 
amalgam in the generator and expelling the air by means of electro- 
lytic hydrogen. The hydrogen stream is then interrupted and an 
aqueous solution of the germanium salt added and washed in with 
water. The germanium hydride is then allowed to form in the 
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closed apparatus, and when the action is over swept through the 
heated constricted tube'by means of electrolytic hydrogen, when 
a mirror of germanium is immediately formed. The decomposition 
temperature of germanium hydride lies between 340° and 360° 
and the deposition of the mirror is best obtained below a red heat! 
The reverse action, involving the loss of germanium in hydrogen, 
has been quantitatively investigated and show.s that at 750 — 800° 
T41855 grams of germanium loses 0 00047 gram when in a stream 
of hydrogen for thirty-eight hours. The dis.similarity of lilms 
of arsenic and germanium as obtained by the Marsh test is shown 
by a spectroscopic examination of the light transmitted by the 
films, and the thickness of the films has been determined. A study 
of the composition of the substance described by Voegelen (A, 
1902, ii, 401) shows this substance to he a mixture which may 
contain little or much silver germanide AgjGe along with metallic 
silver, depending on the method used in the preparation of the 
hydride. The precipitate contains much more germanide if the 
hydride is generated by the action of potassium hydroxide on 
aluminium and passed slowly through a solution of a silver salt 
whilst if the formation of the hydride is brought about by means 
of sodium amalgam or the gas passed rapidly through the silver 
salt, the precipitate contains little gennanide and the solution 
contains germanic acid. Evidence is put forward which indicates 
the presence of at least one hydride other than the tetrahydride, 
but the presence of this hydride has not been finally established! 
The riohe.st mixture of hydrogen and germanium hydride examined 
contained 0'176% of the hydride. J, F. S. 

Germanium Hydride. Fritz Paneth and Edgar Schmidt- 
Hebbel (Bcr., 1922, 55, fP], 261,5 — 2622). — Germanium hydride 
has been described previously by Voegelen, hut its composition has 
not been settled definitely. The substance has now been re- 
examined, and since the authors had only a very limited amount 
of material at their disposal they have found it most convenient 
to prepare the gas by the action of zinc or, preferably, magnesium 
on a solution of germanium in the presence of 3-^i\’-sulphuric 
acid; the yield varies between 0’2 and 1'5%. The gas evolved 
from the solution is dried by passage over granulated calcium 
chloride and plio.sphorio oxide and subsequently led through a 
Landsiedl apparatus filled with pota.ssium hydroxide solution 
(50%), a U-tube immersed in pentane cooled to —110° and finally 
through three U-tubes cooled in liquid air. The almost invisible 
w'hite condensate in the last tliree tubes is analy.scd by the method 
used previously for antimony and tin hydrides (this vol., ii, 383). 
It is thus shown that the atomic ratio of hydrogen to germanium 
is exactly 4:1. The accuracy of the analyses excludes the possi- 
bility of the presence of more than the merest traces of possible 
hydrides, such as GejH,,, and the existence of these is the more 
improbable, since, under the conditions of the condensation, they 
must have become concentrated in the condensate ; the pentane 
tube does not retain any germanium compounds, and .about 15“y 
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of germanium hydride passes uncondensed through the apparatus. 
It is shown that the molecular formula of germanium hydride is 
GeHi- 

Germanium hydride is unusually stable, being unaffected by 
potassium hydroxide solution (60%) or phosphoric oxide, and 
requiring a relatively very high temperature to cause its certain 
decomposition. The colours of the germanium mirrors are extra- 
ordinarily varied and in this respect the metal is differentiated 
from all others which yield hydrides decomposable by heat. In 
doubtful cases, confirmation may be obtained by oxidising the 
mirror to colourless germanium dioxide by heating it in a current 
of oxygen and subsequently reducing it in hydrogen to copper- 
coloured germanium, which can then be dissolved in sodium hypo- 
chlorite. Arsenic exhibits greater .solubility in the reagent, but 
its oxide would be volatilised completely under the experimental 
conditions. H. W. 

The System BijOa-PbO. L. Beixaden {GazzeUa, 1922, 
52, ii, 160 — 164). — The occurrence in nature of a series of minerals 
constituted of double sulphides of bismuth and lead which may 
mostly be regarded as derivatives of hypothetical ortho-, nieta-, 
and pyro-sulphobismuthous acids renders iwssiblc the existence of 
similar compounds containing oxygen in place of the sulphur 
atoms. The author has investigated the fusion diagram of the 
system BijOs : PbO, the results obtained indicating the formation 
of the compounds: (1) 4Bi203,Pb0, m. p. 695® (decomp.); 
(2) 3Bi203,2Pb0, m. p. 686®, stable when fused; (3) Bi203.2Pb0, 
m. p. 625®, stable on fusion. These indications arc fiiDy confirmed 
by micrographic examination. 

Litharge has in. p. 870® and bi.sniutli trioxide, ni. p. 817®. 

T. H. i\ 

Polonium Hydride, II. Fritz Paneth and Adolf Johann- 
SEX {Ber., 1922, 55, [B\, 2622 -2637).— Polonium hydride closely 
resembles bismuth hydride in the order of magnitude of its yields 
by all methods of preparation, its great instability during the 
condensation of minimal amounts, and its ready decomposability 
by chemical reagents. 

The preparation of polonium hydride has l)cen affected previously 
by the action of dilute acids on an electrolytic deposit of polonium 
on magnesium (A., 1919, ii, 76). Since it is difficult by this method 
to secure highly activated magnesium foil in uniformly good yield, 
a process has been evolved which depends on the deposition of 
polonium on magnesium powder by' distillation. For this purpose, 
the polonium is first deposited electrolytically from a lead nitrate 
solution containing radium- D on the central portion of a thin 
piece of platinum foil. The latter is now suspended in a glass 
dish, the bottom and sides of w'hich are covered with magnesium 
powder; the apparatus is brought into an evacuated desiccator 
and the foil is raised electrically to a bright yellow heat. The 
volatilised polonium is deposited mainly on the powder, which, 
after being carefully mixed, gives a preparation of uniform activity. 
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(A method for the recovery of polomnm from its residual solutions 
and again preoipitating^i^^it on magnesium is desoiihed in detail.) 
The yield of poloniuinhydride obtained by the solution of the 
activated powder in dilute acid is practically the same as from the 
activated foil, and lies intermediate between those of lead and 
bismuth hydrides. The formadon of the hydride cannot be ascribed 
to the decomposition of a compound of magnesium and polonium, 
since the gas is also obtained by adding magnesium powder to a 
solution containing polonium. The method of “ spark electrolysis 
is also applicable to the production of polonium hydride, but the 
evolution of the gas by this method is too irregular for use for 
the present purposes. 

Polonium hydride which has been condensed at the temperature 
of Uquid air is very extensively decomposed during re-evaporation. 
The action appears to depend to some extent on the accompanying 
gases; thus, for example, it has not been found possible to re- 
volatilise polonium hydride which has been prepared by “ spark 
electrolysis.” The condensation and partial re-volatilisation of 
polonium hydride affords the most conclusive evidence of the 
gaseous nature of the compound. 

Phosphoric oxide causes very extensive decomposition of the 
hydrides of polonium and thorium-C, whereas calcium chloride has 
a less strongly marked action; the latter, however, can only be 
used for the desiccation of polonium hydride when a very high 
initial activity can be used. Under the experimental conditions 
adopted, unboiled distilled water only allows 3% of polonium 
hydride to pass unchanged, whereas 50% of the gas passes through 
air-free, distilled water. *V/10-Sodium hydroxide and jV/lO-silvcr 
nitrate solution cause very extensive decomposition of polonium 
hydride. 

The rates of spontaneous decomposition of polonium and bismuth 
hydrides have been examined; the former is decomposed to the 
extent of 50% after four minutes, the latter after about twenty-five 
minutes, A more exact calculation is not warranted by the 
accmacy of the experiments, w'hich .suffer under the disadvantages 
that the gases cannot be dried. It is, however, established that 
moist polonium hydride is considerably more easily decomposed 
than bismuth hydride. H. W. 

The Recrystallisation of Pure Mechanically Unworked Gold, 
obtained by Solidification from the Fused Mass. W. Fraenkel 
(Z. anorg. Chem., 1922, 122, 295 — 298). — Pure mechanically un- 
worked gold showed no change in size or form of crystals on heating 
at 1000 — 1040°. The purity could not be guaranteed to be such 
that the crystallites might not be surrounded by films of impurity 
(cf. Tammann, A., 1921, ii, 172). W. T. 
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Mineralogioal Chemistry. 


Colour of Fluorites. Tokotaro Sakao and Mitscie HmosE 
(Jfewi. Coll, Sci. Kyoto, 1921, 4, 349 — 350). — The colour of fluorite 
crystals has been attributed by Blount and Sequeira (T., 1919, 
15, 705) to the presence of a small amount of organic matter. 
Employing the ultra-microscope, the authors were unable to detect 
the presence of such matter in a state of colloidal suspension in 
five varieties of coloured fluorite crystals. J. S. G. T. 


Analytical Chemistry. 


Qualitative Chemical Analysis. V. Maori (Boll. Chim. 
Farm., 1922, 61, 417 — 418). — By means of the following scheme, 
the use of sulphur compounds is avoided. The hydrocmorio acid 
solution is placed, together with a rod of zinc, in a flask fitted 
with a gas delivery tube, the latter being heated so as to make a 
Marsh apparatus; the flask is eventually heated. The liquid is 
filtered, the precipitate containing silver, mercury, lead, bismuth, 
copper, cadmium, platinum, gold, tin, antimony, and arsenic. The 
filtrate is heated to boiling with zinc acetate, aluminium, iron, and 
chromium being precipitated. The filtrate from this is heated 
with hydrogen peroxide, wliich iirecipitatcs manganese. The 
filtrate from the latter is heated and treated with zinc oxide in 
presence of chlorine, nickel and cobalt being thus precipitated. 
Reference is made to various circumstances which prevent the 
.subdivision into groups from being rigorously exact. [Cf. J. Soc. 
Chan. Ind., 1922, 839a.] T. H. P. 

Quantitative Microanalysis. Maurice Nicloux and Georges 
Welter (Chim. cl Ind., 1922, 8, 269 — 272). — A summary of Pregl's 
methods of microanalysis for use with which a Longue’s aperiodic 
microbalauce is recommended. A micro-method for the estim- 
ation of urea in blood is outlined (cf. this vol., ii, 170). W. G. 

Use of Resorcinol in Qualitative Inorganic Analysis. 

Lavoye (J. Pharm. Bely., 1921, 3, 889— 890; from Chrm. Zenfr., 
1922, ii, 1154). — One c.c. of a 10% solution of rc.sorcinol mixed 
with 2 c.c. of 10% ammonia solution gives eharactcri.stic color- 
ations when added to 2 c.c. of different metallic salt solutions. 
Ihc following colorations are obtained. Zinc salts, a yellowish- 
gii'cn colour, changing to deep blue ; cadmium salts, a less intense 
blue colour; manganese salts, in the presence of ammonium salts, 
a bluish-green colour ; nickel salts, bluish-green ; copper salts, 
reddish-violet, changing to bluish-violet. With salts of the latter 
two metals the solutions should be so dilute tluit ammonia alone 
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gives no coloration. Platinum salts give a garnet-red colour; 
mercury salts givp no colour, but the solution on evaporation gives 
crystalline needles. All the colorations mentioned change to red 
on the addition of acid. The reactions are sensitive with very 
small amounts of the metals in question. G. W. R. 

Analysis of Minerals by the Rontgen Spectrograph. 

Assar Hadding (Z. anorg. Chem., 1922, 122 , 19S — 200). — The 
suitability of this method is shown by the fact that raonazite, 
which contains twelve oxides, only give.s twelve lines. Quantities 
of substances are indicated roughly by the strength of the lines. 
Very small amounts of substances arc shown by weak lines and 
the author suspects the presence of the unknown element of atomic 
number 61 in “ fluoceritc.” W. T. 

Use of Mixed Indicators. A. Cohen (.7. Amer. Chem. Stx.. 
1922, 44, 1851 — 1857). — It is shown that differences of subjective 
colour are enhanced when two indicators are partially transformed 
at the same hydrogen-ion concentration. The colorimetric deter- 
mination of hydrogen-ion concentration can, therefore, be rendered 
more precise by tile u.se of suitable mixed indicators and in certain 
titration, s sharper end-points can be obtained, particularly in 
coloured liquids. Thus with the indicator bromothyinol-bluc thc^ 
value Pa 6'8 is indicated by a pure green colour, but in a yellow 
medium the colour is yellowish-green and difficult to observe; 
if, however, an indicator is added which is violet at this concen- 
tration, then the total effect of the mixed indicators will be a green 
end-point. This may bo achieved by adding equal quantities of 
bromothymol-bluo and bromocre.sol-purplc. Several cases of tlir 
use of mixed imlicators are described. J. F. S. 

Modification of the Chlorometric Method of Hayem and 
Winter. J, JIalgoyke (Bull. Soc. phnrm. Bordeaux, 1922, 60, 
59 — 64). — Gastric juice is treated with a reagent preparcil by dis- 
solving 2 grams of chromic acid in 100 c.c. of 95% ethyl alcohol 
to remove protcims, and then titrated directly. The free and total 
hydrochloric acid arc c.stimatc<l by the Topfcr-Lino.s.sier method, 
and the combined acid found by difference. The total chlorine, is 
estimated by neutralising 10 c.c. of gastric juice with a saturated 
solution of sodium carbonate, adding 10 c.c. of the chromic acid 
reagent, filtering, and titrating with O'l A’-.silver nitrate. The 
fixed chlorine is equal to the difference between the total chloriiic 
and total acidity. Cuemigal Abstracts. 

Reductions with Cadmium and Lead in Volumetric 
Analysis. III. W. G, Treadwell (Ilelv. Chim. .Acta, 1922, 5. 
806 — 818). — [With P. Hrlstie, L. Egger, and P. Sturzeneugek.] 
A warm solution of a chlorate in presence of sulphuric acid can be 
reduced quantitatively to chloride by passing it through a cadmium 
reduction tube (A., 1921, ii, 523), and the chloride can then bo 
titrated by the Volhard process. Since perchlorates are not reduced 
under these conditions, chlorate can be determined in pro.scncc of 
perchlorate by this method. Perchlorate can be reduced to chloride 
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by boiling in sulphuric acid solution (about 10 c.c. of concentrated 
acid to 50 c.c. of 0‘li\7^-chlorate solution) in presence of titanium 
sulphate for one-half to one hour with finely divided cadmium. 
The cadmium is only attacked to a slight extent by the acid, and 
a small amount of cadmium sulphide is formed which, however, 
does not interfere with the estimation of perchlorate. After cool- 
ing, the solution is diluted, the titanous sulphate present is care- 
fully oxidised with permanganate and the chloride is titrated either 
bv the Volhard process or electrometrically. 

"[With A. Freuler and A. Weber.] — A reduction method for 
the estimation of columbium was described by Metzger and Taylor 
(A., IfiOO, ii, 702), depending on the stabilising effect of succinic 
acid on a solution of columbic in sulphuric acid. The solution 
was reduced with amalgamated zinc to the con.stant stage 
It has now been found that the succinic acid solution of columbic 
acid prepared in this manner is far from stable. In course of a 
few days it becomes opalescent and its reducibility gradually 
becomes less. The reducibility also becomes less when a solution 
of columbic acid in sulphuric acid is diluted, confinning the view 
that the reducibility depends on the dispersity of the colloidal 
acid. Consistent results were obtained w’hcn the reduction was 
carried out in a cadmium reduction tube in presence of ammonium 
molybdate or vanadate or of titanium sulphate, the subsequent 
titration being carried out with permanganate. The most stable 
solutions of columbic acid were obtained by dissolving the fluoride 
in concentrated hydrochloric acid, and consisteiH results were 
obtained v/heii such solutions were reduced in a cadniium tube and 
titrated electrometrically with ferric chloride. 

[With R. F. Edelm.ann.] — A concentrated hydrochloric acid 
solution of a molybdate can l>e reduced quantitatively to the 
llo'" stage by finely divided lead. Lead in a suitable form for a 
reduction tube was obtained by immersing a zinc rod in an acidified 
solution of lead acetate. The cr3’'stals of lead must be carefully 
wa.shed with alcohol and ether, not pressed together. Stannic 
chloride was also reduced (juantitativcly to stannous chloride by 
means nf lead. The oxidation titrations were curried out with 
])ermanganatc. E. H. R. 

Chlorination of Mixed Silver Haloids in Gooch Crucihles. 

31. G. Mellon and J. C. Siecesmi'ni) {Proc, Indmna Acad. Sci., 
197 — 199). — The crucible containing the .silver haloids is 
placed inside a larger crucible which is covered with a watch glass 
with a hole in the centre. Chlorine is passed into the crucible 
through a tuljc extending to within 1 cm. of the bottom, the outer 
crucible being gently heated meanwhile. 

Chemical Abstracts. 

Electrometric Titrations with I«ad Nitrate. I. M. Kolt- 

hoff {Z. anal, Chem.^ 1922, 61, 369 — 377). — Electrometric titra- 
tion of iodide solutions, of not too low' concentration, witli lead 
nitrate solution yields trustworthy results, even in the presence of 
chlorides and bromides; the method is applicable to the cstiin- 
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ation of ferrocyanides and also of sulphates provided that mineral 
acids, ferric salts, and aluminium salts are not present. The 
titration of pyrophosphates with lead nitrate solution gives unsatis- 
factory results, but the method may be used in the case of a few 
organic salts such as oxalates, tartrates, and succinates. 


A New lodometric Method Based on the Formation and 
the Bstimation of Cyanogmi Iodide. Kudolf Lang {Z. anorg. 
Ghent., 1922, 122, 332 — 348). — A volumetric method for the estim- 
ation of iodide is given, based on the fact that an iodide in hydro- 
chloric or sulphuric acid solution is oxidised by an iodate or 
permanganate in the presence ^ hydrocyanic acid to cyanogen 
iodide, tho end-point being indicate by starch solution. This 
can he controlled by estimating the cyanogen iodide with thio- 
sulphate ICN+ 2 S 20 a"H--H;*=I'H-HGN+S 40 g". The method is 
found to be applicable in the presence of bromides and nitrates. 
Different stages of oxidation of iodine can also be estimated in 
mixtures. W. T. 

The Estimation of Sulphur in Vulcanised Rubber. J. W. W. 
Dyer and Amy R. Watson (J. Soc. Ghent. Ind., 1922, 41, 332t).— 
With reference to the method described for the estimation of 
combined sulphur in vulcanised rubber (this vol., ii, 656), the 
authors acknowledge priority of publication to A. R. Pearson 
(Analyst, 1920, 46, 405). They prefer to use the method for 
combined sulphur only, however, and not for total sulphur, unless 
the amount of free sulphur is small. G. ¥. M. 


Estimation of Sulphides by Oxidation with Ferric Salts. 

P. P, Budnikoff and K. E. Krause (Z. anorg. Ckem., 1922, 122, 
171 — 174 ). — The estimation is based on the reaction SNagS^ 
3 Fe 2 (S 04 ) 3 = 3 Na 2 S 04 + 6 FeS 04 + 3 S. The amount of ferrous salt 
is found by permanganate. The acidity of ferrous sulphate 
neutralised by the addition of alkali carbonate. The method is 
only applicable to sulphides which arc soluble in water and acids. 


The Estimation of Sulphuric Acid as Barium Sulphate m 
the Presence of Aluminium. 1^. Moser and P. Kohn (^. 

anorg. Ckem., 1922, 122, 299— 310).— The results of the estim- 
ation of sulphuric acid in the presence of aluminium are too low, 
these low results being due to the presence of aluminium sulphate 
in the precipitate. The amount of this impurity increases up to a 
maximum with an increase in the concentration of the aluminium 
salt. Precipitated barium sulphate takes up aluminium sulphate 
from solution — a solid solution is thus indicated. The best resultt- 
are obtained by working in hydrochloric acid solution when the 
maximum error is —0*15%. The errors observed in the presencf’ 
of the alurainium-ion are only one-tenth those obtained 
presence of the ferric-ion. W. 
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A New Accelerator for the Destruction of Oi^anic Matter 
in the Kjeldahl Method for the Estimation of Nitrogen. 

51 . Sborowsky and I. Sbohowsky (Ann, Chim. Analyt., 1922, 4, 
266 — ^267). — Mercurous iodide accelerates the destruction of 
organic matter in the digestion with sulphuric acid much more 
effectively than metallic mercury or other mercury salts. In two 
experiments carried out with 10 c.c. of sulphuric acid, with mercurous 
iodide 0*7 gram of sugar was destroyed in the time required for 
the destruction of only 0*1 gram with metallic mercury. A diges- 
tion was completed in fifty to sixty minutes which with metallic 
mercury required four to eight hours. H. C. R. 

Estimation of Total Nitrogen in Fertilisers containing 
Nitrites and of Nitrite Nitrogen in the Presence of Nitrates. 

F. Mach and F. Sindlinoer (Z. angew. Chem., 1922, 35, 
473 — 474). To estimate the total nitrite and nitrate nitrogen, 
25 c.c. of an aqueous solution of the sample {this quantity of 
solution should contain not more than 0*05 gram of nitrogen) are 
added gradually to a boiling mixture of 30 c.c. of saturated potass- 
ium permanganate solution and 5 c.c. of dilute sulphuric acid 
(1:2); a further quantity of 10 c.c. of the acid is then added, the 
mixture is cooled, treated with 10 grams of ferrum rcdactum, and 
again boiled for about ten minutes. The resulting ammonia is 
estimated by distillation in the usual way. The nitrate nitrogen 
ia then estimated in another portion of 25 c.c. of the solution by 
boiling this quantity for ten minutes with 30 c.c. of A/3-sulphuric 
acid and 10 c.c. of methyl alcohol (the whole of the nitrous acid is 
thus expelled in the form of its methyl ester), neutralising the cooled 
mixture, and reducing the remaining nitrate with ferrum redaetum 
in sulphuric acid solution. The nitrite nitrogen is found by sub- 
tracting the nitrate nitrogen from the total nitrogen. If ammonium 
salts are present, the ammonia nitrogen must be estimated separately 
and an allowance made for its quantity. W. P. S. 

Comparison of the Methods for the Estimation of Nitric 
Oxide. Alfons Klememc and Cornelie Bunzl (Z. anorg. 
Chem., 1922, 122, 31i> — 331). — Nitric o.xide w’as prepared according 
to the method of Emich (A., 1892, ii, 939) ; this, however, contained 
1% of impurity and was purified by fractionation, using liquid air. 
The estimation of the gas by pa.ssing it over heated copper was 
fomid to give accurate results. Estimations (1) with hydrogen 
in the Drehschmidt platinum capillary (Knorre and Arndt, A., 1899, 
ii, 806), (2) by the method of Baudiscli and Klinger {Ber., 1918, 45* 
3*-31), and (3) by absorption with ferrous sulphate were found to give 
results. Good results were obtained by absorbing 
the gas by acidified broinate or A’/S-potassium permanganate and 
estimating the excess. The latter method can also be used in 
the presence of carbon dioxide and other gases. W. T. 

Nitrous Anion. P. Falciola (Gazzetta, 
in proportions of nitrite may bo detected : 

I j f>y the tran.sitory yellow' coloration obtained by acidification 
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with salphuric acid and gradual addition of sodium thiosulphate 
solution.. (2) By the orange colour developed on addition, to a 
litre at the solution, of about 2 c.c. of sulphuric acid, excess of 
thiocyfmate, and about O'l gram of ferrous sulphate (of. Horst 
A., 1921, ii, 461). (3) By the yellow coloration formed on addition 

of excess of aniline phosphate. [Cf. J. Soc. Chem. Ind., 1922, SSea 1 

T. H. P. 

Separation of Phosphoric Acid in Qualitative Analysis 

N. Taiiugi (Boll. Ckim. Farm., 1922, 61 , 546—552).— The author’s 
investigation of Gattermann and Schindhelm’s proposal to eliminate 
phosphoric acid by means of stannic chloride (A., 1917, ii, 41) shows 
that, even under the best conditions, 15-4% of the total phosphoric 
acid passes into the filtrate from the stannic precipitate, and that 
the latter contains part of the iron, chromium, calcium, barium 
etc., present. Further, when the proportion of phosphoric acid 
in the solution to be examined is unknown, it is impossible to add 
the exact quantity of ammonium phosphate to give a definite 
ratio between pho.sphate and stannic chloride. T. H. P. 

Efiect of Iron on the Iodine Titration of Arsenite. p. J, 
Melvill (J. S. African Chem. Inst., 1922, 5 , 3—5). — The inter- 
ference of ferric salts in the titration of arsenite solution by iodine 
solution may be prevented by the following procedure. The 
slightly acid arsenite solution, containing not more than 0’1% of 
iron (expressed as FcjOj), is treated with about one-half the quantity 
of iodine solution required to oxidise all the arsenite, 10 c.c. of 
saturated sodium hydrogen carbonate solution are then added, 
and the titration is completed. In this way the whole of the iron 
is precipitated as ferric arsenate and no longer interferes with the 
titration. W. P. S. 

Estimation of Boric Acid. VVu.heui Strecker and Eexsi 
Kannappel (Z. anal. Chem., 1922, 61 , 378 — 397). — The sub- 
stance containing boric acid or its salts is mixed with 40% 
phosphoric acid and methyl alcohol and the mixture is distilled 
in a current of air saturated with methyl alcohol (the air is passed 
previously through a flask containing methyl alcohol) until all 
the methyl borate has been collected in a receiver containing sodium 
hydroxide solution. The distillate is then heated to expel methyl 
alcohol, treated with a slight excess of hydrochloric acid, using 
methyl-orange as indicator, boiled to expel carbon dioxide, and 
neutralised with sodium hydroxide solution. After the addition 
of mannitol in the proportion of 1 gram for each 10 c.c. of solution, 
the mixture is titrated with A/IO-barium hydroxide solution, using 
a-naphtholphthalein solution as indicator. W. P. S. 

Sulphouated Derivatives of the Naturally Occurring 
Sulphidic Hydrocarbons. C. P^pin and G. Reaebouko (I- 
Pharm. Chim., 1922, [vii], 26 , 258 — 261). — As the therapeutic 
value of ichthyol is largely dependent on the amount of “ sulphidic ” 
sulphur it contains as distinguished from total sulphur which 
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comprises m addition aulphonic and sometimes sulphatic sulphur 
it ia desirable that more precise standards should be laid down 
to which commercial ichthyol preparations should conform 
Ammonium or other sulphates should be almost completely absent' 
as indicated by the formation of nothing more than an opalescence 
on the ad^tion of banum chloride to the filtrate after precipitation 
of an ichthyol solution by albumin and hydrochloric acid Silphidie 
sulphur can only he estimated by difference by Thai's method 
which consists m an estimation of total sulphur, by Carius’s 
method for example, and subtracting from this the sulphur present 
as sulphate, if any, determined by weighing the above barium 
sulphate precipitate, and the siilphonic sulphur determined bv 
an ammonia estimation, and calculating on the basis of one sulphonic 
group for each molecule of ammonia after making allowance for 
the ammonia combmed as sulphate. As thus estimated “ sulnh- 
idio ' sulphur should represent at least 13% of the iveight of 
the dried ichthyol The conservation of cthyleni(? linkings in 
the preparation of the ichthyol should be confirmed by the decoloris- 
ation of bromine water. G h’ M 

Chan.. 

192-, 35, 549— mi- .—Use has been made of radioactive isotopes 
of metals such as lead and bismuth for indicating the presence 
of mmute and unweighablc quantities of these elements or their 
compounds. Quantities of the radioactive isotopes of the order 
of a milhonth of a milligram are easily detected by the electro 
scope, Onco mixed with the inactive isotope, they cannot be 
sep^ated by chemical means, so that the prt'.sciieo of the radio- 
active isotope mdicate-s the presence of the inactive one also. 
Practical applications have been made in analytical chemi.stry 

° ''fy sparingly soluble substances 

and m the study of adsorption phenomena. In electrochemistry 
it has been established by this means that an interchange of the 
metallic portion of the molecule actually occurs on mixing solutions 
of two salts of the same metal and subsequently recovering them 
from solution but that no such interchange occurs when one or 
both the substances are non-ionised. The actual deposition of an 
unwe.ghable quantity of metal on the electrode before the minimum 
coll?']' h has also been e.stablished. In 

for K has been measured 

for the first time by the use of a radioactive indii'ator and the 
liistinction between crystalloid and colloid in the diffusion of the 
ormer through parchment incnibraiies has been .studied down to 

itit 'Tor thf '“’T- n ‘he'on 

TdTd bv tr bismuth and lead hydrides were 

studied by this mean.s and the method was successfully applied 

masks '“^e TT* Sa^^-tightness of rubber fabric^ iTgZ- 

priTafi ^ 1 theory has received further exuerimental 

in molten"lead^ T" of tbe molecules 

lead chbride l ew “O'-ement of lead ions in 

onae ev en below' its melting point. H C R 
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Estimation of Small Quantities of Calcium. Patrice 
Playfair Laidlaw and Wilfred Walter Payne (Biochem. J,^ 
1922, 16, 494 — 498). — The method described is suitable for estim- 
ating calcium in amounts of the order of OT mg., and gives results 
accurate to about 0-002 mg. The calcium is first precipitated as 
oxalate (in the case of blood serum, this may be done directly 
from the serum without previous ashing). After separation, the 
precipitate is dissolved in hydrochloric acid and the calcium repre- 
cipitated in the form of calcium alizarinate by the addition of 
excess of alizarin in alcoholic solution, and, after warming, of a 
few drops of strong ammonia. When crystalline, the precipitate 
is collected in a Gooch crucible, washed with dilute ammonia, and 
decomposed with a solution of oxalic acid in 50% alcohol. The 
liberated alizarin is dissolved in 95% alcohol, made just alkaline 
with ammonia, and estimated colorimetricaUy by comparison 
with a standard solution of ammonium alizarinate. E. S. 

The Separation of Zinc from Other Metals, especially 
Nickel. Alois Ludwio (2. anorg. Chem., 1922, 122, 239— 
261). — Zinc can be separated from nickel by precipitation with 
hydrogen sulphide in the presence of ammonium tartrate. The 
latter salt forms stable complex compounds with nickel, which 
may perhaps explain its action ; the latter might, however, be due to 
the replacement of the freed mineral acid by the weaker tartaric 
acid. Results are also given of attempts to effect the separation 
by precipitation of zinc from zinc ammonium phosphate in neutral 
solution in the presence of neutral tartrates and thiocyanates. 
These investigations are being continued. W. T. 

The Influence of the Alkalis on the Titration of some 
Metals with Ferrocyanide. W. D. Treadwell and D. Cheevet 
{Helv. Chim. Acta, 1922, 5, 633 — 639). — The electrometric titration 
of zinc with potassium ferrocyanide wa.s described by Treadwell 
and Weiss (A., 1920, ii, 120). The sharpness of the end-point 
depends on the insolubUity of the ferrocyanide of the heavy metal, 
but it is also dependent on the alkali metal used, since the pre- 
cipitate is generally a double salt. When cadmium sulphate is 
titrated with potassium ferrocyanide in neutral or weakly acid 
solution, the end-point i.s indicated by a moderately sudden drop 
in potential, but only in a highly dilute solution has the precipitate 
the exact composition CdK^FclCN)^. In the presence of a nibidium 
salt or a caisium salt, however, the end-point is much sharper, 
probably because the alkali mclals with higher atomic volumes 
form less soluble double salts with cadmium ferrocyanide. When 
sodium ferrocyanide is used for the titration, the precipitate is 
the simple salt, CdjFefCN)^. When a zinc salt is titrated with 
potassium ferrocyanide the precipitate is Zn 3 K 2 [Fe(CN)g] 2 , but 
with sodium ferrocyanide, ZnjFcfCN)^, is obtained. In presence 
of a potassium salt, however, sodium ferrocyanide gives the above 
zinc-potassium salt, whilst in presence of a caesium salt, potassium 
ferrocyanide gives ZnCsjFcfCNjj with a very sharp end-point. 
Lead nitrate can lie titrated with ferrocyanide in neutral solution, 
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but lead ferrooyanide is very sensitive to acid; consequently zinc 
can be titrated with ferrocyanide in hot acid solution in presence 
o£ lead. The precipitate obtained from lead nitrate and potassium 
ferrocyanide is PbjFe(CN),, but in presence of a caesium salt the 
precipitate has the composition Pb3Xj[Fe(CN),]2, where X is 
probably entirely caesium. The ferrocyanides of the bivalent 
heavy metals appear to be less soluble the smaller the atomic 
volume of the heavy metal. E H R 

Estimation of Lead in Lead Amalgam. M. G. Mellon 

and H. F. Reinhard (Proc. Indiana Acad. Sci., 1921, 189 195). 

Existing methods are considered to be unsatisfactory for the 
estimation of small quantities of lead in the presence of large 
quantities of mercury. A weighed quantity of the amalgam is 
covered with 25 c.c. of a 10% solution of cupric nitrate and allowed 
to remain for fifteen to twenty-four hours ; lead enters into solution 
but mercury does not. After decantation through a filter, the 
amalgam is washed, and the filtrate treated with a few drops of 
acetic acid and sufficient potassium dichromate solution to pre- 
cipitate the lead as lead chromate, which is washed in a Gooch 
crucible, dried at 120°, and weighed. Che.mical Abstracts. 


The Kastle-Meyer Reagent as a very Sensitive Reagent 
for Copper. Ottorino Carletti {Boll. Chim, farm., 1922 61 
449).— A claim for priority (A., 1914. ii, 74) over Thomas ’and 
Carpentier (this vol., ii, 86). T. H P 

New Method for the Estimation of Manganese. Sr 

Minovici and Const. Kollo {Chim. et Ind., 1922, 8, 499 500).— 

Manganese may be estimated with accuracy, even when present 
in only small quantities, by precipitation as iodate by means of 
iodic acid according to the equation MnSO,-}-2HIO,=Mn{IO.)2-4- 
H2SO4. A solution of about twice the theoretical quantity of 
iodic acid is added to the manganese solution, and after warming 
for ten minutes on a water-bath twice the volume of alcohol is 
added. After keeping for a short time, the precipitate is collected 
on a filter or Gooch crucible and washed with 70% alcohol saturated 
with manganous iodate. The mother-liquor contains no traces of 
manganese, the iodate being insoluble in 70<;'„ alcohol in presence 
of iodic acid. In water at the ordinary temperature, its solubility 
IS 019o"^„, and in 70"), alcohol 0'005”(,. The precipitate of man- 
ganous iodate is finally dried at 1(XI°, and weighed. The absolute 
percentage error in the examples given varies from 0-16 to 0-63" 
when iiuantitics of the order of 0-1— 0-3 gram of the hydrated 
sulphate are taken for estimation. (; y 


A New Microchemical Method for the Identification of 
J- A. M. VAN Liempt (Z. anor<f. Chem., 1922, 122 
-31^238).— A small quantity of sodium nitrite is melted on a 
platinum spoon and a little tungsten is thrown in ; sodium tungstate 
1.S termed. This is dissolved in a little water and tungstic acid 
precipitated by the adffition of hydrochloric acid (1 : 1). This is 
collected and then mixed with a few drops of concentrated 
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ammonia and placed on a slide. Ammonium paxatungstate soon 
crystallises in four-cornered plates on the edges of the drop and 
as long needles in the centre. W. T. 

Glacial Acetic Acid Method for Estimating Uranium in 
Carnotite. Wilfred W. Scott {J. Ind. Eng. Chem., 1922, 14, 

531 532). — Half a gram of the ore is heated with 40 c.c. of dilute 

(1 ; 1) nitric acid, the mixture is evaporated to dryness, the residue 
ignited, and then boiled for five minutes with a mixture of glacial 
acetic acid and nitric acid (100 : 5) ; the insoluble portion is separated 
by filtration and the filtrate is evaporated to drjmess. This residue 
is ignited until it turns black and the extraction with the acetic 
acid-nitric acid mixture repeated ; the filtrate obtained is evapor- 
ated, the residue dissolved in 10 c.c. of nitric acid and 40 c.c. of 
water, the solution neutralised partly with ammonia and ammonium 
carbonate is added in quantity sufficient to dissolve the precipitate 
of uranium carbonate which first forms. After the addition of ,an 
excess of 3 grams of ammonium carbonate and 5 c.c. of ammonia, 
the mixture is filtered, the filtrate is acidified with nitric acid, and 
heated to expel carbon dioxide. An excess of aminonia is then 
added and the boiling is continued until all the uranium has been 
precipitated, which is denoted by the yellow solution becoming 
colourless . The precipitate is collected, washed with 2% ammonium 
nitrate solution, ignited, and weighed as UjOj. W. P. S. 


Reductions with Cadmium in Volumetric Analysis. II. 
W. D. Treadwell {Helv. Chim. Acta, 1922, 5, 732 — 743). — [With 
M. BLUMENTitAL.}— Uranyl salts can be titrated by first reducing 
to the uranous stage and titrating back with potassium perman- 
ganate (cf. A., 1921, ii, 523). When zinc is used for the reduction, 
the reaction tends to go Ixiyond the uranous stage to the U'" st^e 
and the same occurs, although to a less extent, when cadmium 
is used. Owing to the ease with which tervalent uranium is oxidised 
by air to the uranous stage, any over-reduction can be corrected 
by allowing the reduced solution to run from the reduction tube 
drop by drop into a vessel open to the air. Oxidation from the 
uranous to the uranyl stage by means of air depends on the degree 
of acidity of the solution. To prevent such oxidation, the reduction 
is carried out in a S OA'-sulphuric acid solution. When the electro- 
metric method of titration is used over-reduction can be ignored, 
as .the titre is given by the distance between the two breaks m 
the potential curve. Titanium and uranium may be estimated 
together by reducing in very dilute solution and titrating electro, 
metrically with permanganate in an atmosphere of carbon dioxide, 
the two breaks in the curve representing the completion of oxidation 
of titanous and uranous ions respectively. 

[With M. SriRKLE.] — The accuracy of the electrometric method 
for titrating titanium after reduction with cadmium [loc. ci(.) was 
confirmed by comparison with a gravimetric method. It is shown 
that small quantities of titanium can be estimated ^curately hv 
this method in presence of large quantities of iron, using potassium 
dichromate for the titration. 
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[With M. Hooft.] — Careful experimente in which every precau- 
tion was taken to exclude air during the reduction and titration 
with permanganate show that vanadic acid is reduced quantitatively 
to the V** stage by cadmium. 

[With M. jSiEiFUSS and A. Bossi.] — Indigotinsulphonic acid is 
reduced by finely divided cadmium in 0-2 to 0*5^-8ulphuric acid 
solution to the leuco-stage, and can then be accurately titrated 
by means of ferric chloride by the electrometric method in an 
atmosphere of carbon dioxide. The course of the potential curve 
indicates that the oxidation proceeds in two stages, probably 
through a quinhydrone sts^e. Thioindigotin and methylene-blue 
can be estimated in the same way. [Cf. J. Soc. Chem. Ind., 1922, 
Kov.] E. H. R. 

A Micro-method for the Estimation of Ethyl Alcohol in 
Blood. Erik M. P. Widmark {Biockem. Z ., 1922, 131, 473— 
484). — A method is described suitable for estimating the alcohol 
in a drop of blood or in laiger quantities. It depends on the 
absorptive power for alcohol of concentrated sulphuric acid contain- 
ing a known amount of dichroraate. The operations are conducted 
in a specially designed flask to avoid mixing and contamination 
of the standard (hchromate by organic matter, and at a tem- 
perature of 50 — 60®. A,|t)8orptioa of the alcohol is complete 
within two hours. The excess of dichromato is estimated, after 
dilution with water, by potassium iodide and thiosulphate. Blank 
estimations are ^sential features. H. K. 

The Estimation of the Methyl Group in Methylated Thiol- 
benzenes. J. PoLLAK and Anna Sfitzbb {Monaish.^ 1922, 43, 
113 — 120). — The estimation of the methylthiol group by a method 
analogous to Zeisel’s process for estimating the methoxyl group 
is complicated by the fact that hydrogen sulphide and methylthiol 
are evolved along with methyl iodide during the decomposition by 
hydriodio acid. The process now described consists in decomposing 
the substance with hydriodic acid {d 1’7), and passing the volatile 
products through a pasto of red phosphorus and weakly acidified 
cadmium sulphate solution, to remove hydrogen sulphide, and 
thence into alcoholic silver nitrate. The precipitate is ignited, and 
the mixture of silver and silver iodide completely converted into 
the iodide for weighing. C. K. I. 

Identification of Small Quantities of Terpineol Hydrate 
in Complex Mixtures. G. Bbniges {Bull. soc. pharm. Bordeaux^ 
1922, 60, 49 — 54). — The sample is moistened with a drop of ethyl 
alcohol on a glass slide, terpineol being deposited on the edge in 
tufts of prismatic needles; previous sublimation between tw’o 
slides may be desirable. On addition of a drop of sulphuric acid, 
a yellow colour is produce^, passing to orange on heating. Finally, 
on addition of a drop of a solution containing 0*5 gram of Isevulose 
In 25 c.c. of ethyl alcohol and 75 c.c. of water, a carmine-red 
coloration is developed. Chemical Abstracts. 

VOL. exxn. ii. 29 
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Estimation of tho so-called Total Geraniol Content of 
Citronella Oil. A. W. K. db Jono and A. Reolairb {Perf. 
Essent. Oil Sec., 1922, 13 , 319 — 321). — -Numerous samples of 
citronella oil were analysed by slightly varying methods in order 
to ascertain the reeison for the different results often obtained by 
different operators. The maximum difference observed was 2 8%, 
the average difference 0'7%. The influence of acetic anhydride 
of higher percentage strength than usual (80%) was negligible, 
and sodium acetate dried over sulphuric acid did not give better 
results than the usual fused article. The method recommended is 
to heat 10 grams of the dry oil with 10 c.c. of 80% acetic anhydride 
and 2 grams of freshly fused sodium acetate for two hours. After 
cooling, 50 0 . 0 . of water are added and the excess of anhydride is 
decomposed by warming and shaking. The acetylated oil is 
separated, washed with brine imtil neutral, and dried. About 
1 "5 grams are then saponified with N /2-alcoholic potassium hydroxide 
after neutralising any residual acidity. After two hours’ boiling 
under reflux the excess of alkaU is titrated back with N /2-sulphuric 
acid. G. F. M. 

Causse and Bonnein’s Method for the Estimation of Dextrose. 
R. Krull (Pharm. Weekblad, 1922, 59, 1035— 1039).— The unsatis- 
factory end-point referred to by loemkes and Lansberg (this vol,, 
ii, 724) is due to the fact that towards the end of the titration, 
when most of the cuprous oxide has been removed from the solu- 
tion, dextrose is being added to a strongly alkaline solution, to 
which, as is well known, it is very sensitive. The abnormal course 
of Fchling’a reaction with urine may be considered in the light of 
Benedict’s reaction. The iodometric estimation is accurate to 
0-1%. S. I. L. 

Apparatus for Facilitatii^ the Estimation of Dextrose by 
Titration with Permanganate by the Mohr-Bertrand Method. 

J. VAN DER Haar (ArcA. Sitikeritid, 1922, 30 , 213 — 216). — Precipi- 
tation is carried out in a 500 c.c. round flask, and the supernatant 
liquid siphoned slowly through a Soxhlet tube into an 800 c.c. 
bottle, the neck of which is of the same size as that of the round 
flask. The precipitate is washed with hot water and the washings 
are siphoned off. The Soxhlet tube is removed from the bottle 
and placed on the flask. A Uttle ferrous ammonium sulphate 
solution is next run through the siphon into the Soxhlet tube 
and the remainder poured directly into the tube itself ; the tube 
is rinsed, and the contents of the flask are titrated with perman- 
ganate after acidification with sulphuric acid. 

Chemio-al Abstracts. 

Estimation of Sucrose in Presence of Other Sugars by 
means of Alkaline-earth Hydroxides. A. Behre and A. 
DtiRiNG {Z. Untera. Nahr. Oenuaam., 1922, 44 , 65 — 70). — Material 
containing about 20 grams of sucrose is heated with 1'2 grams of 
freshly burnt lime in about 50 c.c. of water for one hour at 60 — 80 . 
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other sugars are destroyed, and the sucrose can be determined 
polarimetrically. AGP 

Flax and Kindred Fibres. I. Behaviour and Structure of 
Textile Fibres, and a Convenient Method of DistinffuishinK 
Flax from Hemp. C, R. Noddeb (Trans. Text. Inst., 1922]l3, 161— 
171). Flax and ramie fibres always twist in a clockwise direction 
when drying, whereas hemp and jute fibres twist in the reverse way 
and cotton usually exhibits different twists in different parts of the 
same hair. An examination of about 100 fibres in a warm, dry room 
is sufficiently accurate for determining the proportion of flax and 
hemp in a mixture. The direction of twist is connected with the 
spiral, fibrillar structure of these “ bast ” fibres. This structure 
is best revealed by mounting the fibre in concentrated calcium 
chloride solution, tinged with iodine, and carefully compressing it 
by gentle pressure on the cover-slip. The fibre is easily made ten 
times its normal width and the spirals show as bright reddish- 
purple lines (the compre.sscd parts) among brownish-yellow ones. 
The striations in the outer layer of flax and ramie cells form left- 
handed spirals, and those of hemp and jute right-handed spirals. 
It follows, therofore, that wetting of these fibres is accompanied 
by an untwisting of the fibrils which make up the outer layer of 
the cell- wall. The phenomena are discussed in the light of the 
physico-chemical properties of cellulose. J, C. W. 

Rapid Estimation of Acetic and Butyric Acids in Mixtures. 

L. Notenbaaet (Natuurwetenschapp. Tijdschr., 1921, 3, 131 

134).— After previous experimental determination of the distribu- 
tion of acetic acid and butyric acid between water and toluene, 
the total quantity of acid present is estimated by titration with 
0 04A-sodium hydroxide. After extraction of most of the butyric 
acid and a little of the acetic acid by shaking with an equal volume 
of toluene, the aqueous solution is again titrated. 

Chemical Abstkacts. 

Adaptation of the Pentabromoacetone Method to the 
Estinmtion of Citric Acid in Urine. Willia.m B. JIcClure 
{J. Chem., 1922, 53, 357 — 363). — -The pentabromoacetone 
method for the estimation of citric acid (cf. Kunz, A., 1915, ii, 
595) cannot be applied directly to urine owing to the formation 
of other precipitates. Satisfactory results may, however, be 
obtamed if the urine is first made alkaline with sodium hydroxide 
and then treated, in the cold, with animal charcoal, and if the 
pentabromoacetone is finaliy separated from small quantities of 
impurities by volatilisation. R. g. 

Meconic Acid in Opium. H, E. Annett and 

■ {Analyst, 1922, 47, 387 — 391), — Five grams of opium 

^ c.c. of water and after keeping over -night 
c.c. of the filtered liquid are treated with 6 c.c. of 50% 
calcium chloride solution and kept a further twenty-four houra, 

29* 
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The precipitate, which is almost white, consists of calcium meconate 
and sulphate. It is collected, washed until the washings are 
colourless, and dissolved in 15 c.c. of ‘ 1‘25^-hydrochloric acid. 
After keeping for twenty-four hours, pure meconic acid will have 
separated in white, crystalline scales. It is collected, washed 
twice with 0*5 c.c. of water, dried over sulphuric acid, and weighed 
as € 711407 , 31120 . To the weight found 0 0213 gram is added, to 
correct for the solubility of meconic acid in 15 c.c. of l*25^-hydro. 
chloric acid. The figure obtained is multiplied by the factor 
depending on the amount of the aliquot portion of the solution 
taken for analysis, and then by the factor 10/9, to correct for the 
amount of meconic acid unprecipitated by calcium chloride, in order 
to arrive at the weight of acid in 5 grams of opium. G. F. M. 

Pregl's Solution. M. Bachstez {Ber. Deut. pharm. Ges.^ 
1922, 32 , 216 — 221). — Discrepancies between the analyses of 
Pregl’s solution made by different observers indicate that its 
composition is variable in spite of assurances to the contrary given 
by the makers. A solution prepared by dissolving 0*0165 gram 
01 sodium iodate and 0*65 gram of potassium iodide in 100 c.c, of 
water with the addition of 10 drops of A’^/lO-hydrochloric acid 
gave very similar results to Pregl’s solution when tested quanti- 
tatively for total, active, and free iodine. Its physiological and 
bacteriological properties were also similar to those of Pregl’s 
solution. E. H. R. 

The Sulphuric Acid Reaction for Liver Oil. H. D. Rich- 
mond and E. H. England {Anahjsty 1922, 47, 431). — Constant 
results were obtained in testing cod-liver oil by the dilution method 
(Drummond and Watson, this vol., ii, 665) by adding 1 c.c. of tbs 
cod-liver oil to 10 c.c. of liquid para^ (B.P.)» mixing, and trans- 
ferring 10 drops of the mixture to a white porcelain basin, adding 
1 drop of sulphuric acid (B.P.) and stirring with a glass rod. If 
a transient purple colour developed, liquid paraffin was added in 
successive quantities of 5 c.c. until no purple coloration was given, 
and the dilution at which a faint transient purple was seen was 
recorded. If no purple was seen, successive additions of 1 c.c., 
1 C.O., 2 C.C.; and 5 c.c. of cod-liver oil were made. H. C. R. 

Properties and Preparation of Dutch East Indies Sandal 
Wood Oil. A. Rojdestwejssky (Per/. Essmt. Oil Pcc., 1922, 
13 , 331 — 332). — The amount of oil obtainable from Dutch Indian 
sandal wood varies from 3*8 — 5*8%, and has the following char- 
acters: 0*9745—0-9842, —16*4 to —18-4, santalol content 

93*7—98%; I'SOOO— 1*5013, soluble in 3— i vols. of 70% 

alcohol. The quantity of oil obtainable from a sample may 
be ascertained by distilling not more than 0*5 kilo, of shavings 
with water after soaking for forty-eight hours. After ten to 
fifteen hours, the colour of the oil begins to darken, and in twenty 
hours the distillation is finished. The first and last runnings do 
not differ greatly in properties. G. F. M. 
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Importance 61 Dimethylhydroresorcinol for Detection of 
Volatile Aldehydes in Body Fluids. The Identification of 
Formaldehyde in Urine after Administration of Hexamethyl- 
enetetramine. Wilhelm Stepp {Bioch&m. Z., 1922, 130, 578 

681). — ^After administration of hexamethylenetetramine to a 
patient with kic^ey disease, formaldehyde was recognised in 
quantity in the urine by combination with dimethylhydroresorcinol 

H. K. 

A Modified Schifi's Solution. E. Webtheim {J. Amer. 
Chem> Soc.t 1922, 44, 1834 — 1835). — Roeaniline hydrochloride 
(0*005 gram) is dissolved in hot water (50—100 c.c.) ; the solution 
is filtered if necessary, diluted to 300 c.c. and cooled with running 
water. Sodium hyposulphite (6 grams) is added to the cooled 
solution. The salt dissolves completely in a few minutes, after 
which the solution is ready for use. If it is boiled for one minute 
(not longer) it first becomes red and subsequently practically 
colourless. It may now be heated in testing for aldehydes in 
order to hasten the test. Used in this manner, the solution gives 
the aldehyde test in about half the time required for the ordinary 
Schiff's test, ^though without heating it is usually a little slower 
than the ordina^ Schiff’s solution. Special precautions in pre- 
serving the solution are unnecessary. H. W. 

Comparative Estimations of Acetone in Urine. Kubt 
KiDDTO (Biochem. Z., 1922, 130, 448— 458).~A comparison has 
been made of various methods, suitable for clinical purposes for the 
estimation of acetone in urine. Scharf’s method {Med. hlin., 1921, 
36), like Schall’s method, is a modification of Legal’s test and is 
the most suitable. H. K. 

The Characterisation of the Colouring Matter of Safiron : 
Its Use in Investigations Relating to Laudanum Poisoning. 

Marcel Guerbet {J. Pharm. Chim., 1922, 26, 21&— 220).— The 
coloration produced by the action of concentrated sulphuric acid 
on crocetin may be used for the detection of the colouring matter 
of saffron which yields crocetin on hydrolysis. This test may be 
used in the case of poisoning by drugs which are coloured with 
saffron. J. E. 

A Qualitative Test for Tannin. Ethel Atkinson and 
Edith Olive Hazleton {Biochem. J., 1922, 16, 516— 517).— A 
piece of gold-beater’s skin is pinned on a surface of paraffin wax, 
soaked in water, and then covered with an aqueous extract of the 
material to be tested. After about fifteen minutes it is washed, 
tr^ted with a 1% solution of ferric chloride, and again washed. 

•u the skin is stained, the presence of tannin is indicated. E. S. 

Estimation of Indican in Blood-serum. J. Snapper and 
W. J. van Bommel van Vloten {Klin. Woch., 1922, 1, 718—721; 
rom Ckem. Zentr.^ 1922, ii, 1122). — In the estimation of indican 
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in serum, a stronger reaction is given after precipitation with 
trichloroacetic acid than after precipitation with alcohol. The 
following procedure is recommended. The serum is precipitated 
with an equal volume of 20% trichloroacetic acid. 2'5 C.c. of the 
nitrate are diluted to 10 c.c. with water and after addition of 1 c.c. 
of th 3 maol in alcohol (5%) and 10 c.c. of Obermayer’s reagent, left 
for twenty minutes. The liquid is then extracted with 2 c.c. of 
chloroform and the reading taken after thirty minutes. With 
a weak positive, reaction a slightly increased indicanaemia is 
indicated, implying hypofunction of the kidneys (niereninsuffizienz). 
In acute nephritis, hyperindicanaemia implies a more marked 
intoxication than does retention of urea alone. The principal 
precautions to be observed in the estimation are given. 

G. W. R. 

Detection of Urea in Tissue by Means of Xantbydrol. 

M. Bonnet and J. Hapshalter (Compl. rend. Soc. Biol., 1922, 
86, 395 — 397 ; from Chem. Zenir., 1922, ii, 922). — For the micro- 
chemical detection of urea, the fixation of the tissue in a 10% solution 
of xanthydrol in ethyl alcohol and pure acetic acid in the ratio 
1 ; 7 is recommended. G. W. R. 

A Reaction of Urea with p-Dimethylaminobenzaldehyds. 

H. K. Baerbnscheen and 0. Weltmann {Biochem. Z., 1922, 
131 , 591 — 595). — The yellowish-green coloration obtained in dilute 
urine on addition of Ehrlich’s aldehyde reagent is due to urea. 
The reaction can be used for the recognition of residual nitrogen 
in serum freed from proteins by trichloroacetic acid when it exceeds 
36—40 mg. %. H. K. 

Accurate Ureometer. Antonio Sciortino (Arch. Farm, 
sperim. Sci. off., 1922, 33 , 186 — 189). — The modified apparatus 
for the estimation of carbamide described allows of the use of 
varying quantities of the urine, blood, etc., and of arbitrary amounts 
of the sodium hypobromite. Equilibrium may be established 
between the external and internal pressures prior to the reaction 
and completion of the latter assured by shaking the reaction bottle 
under dim^ished pressure. The volume of the nitrogen formed 
is read in a burette graduated to 0 05 c.c. T. H. P. 

The Estimation of Urea in Urine by the H3tpobroinite 
Method with Complete Yield. (Mia-e) M. Janet (J. Pham. 
Chim., 1922, 26 , 161 — 170). — Sodium hypobromite, under the 
usual experimental conditions, gives results which indicate only 
90 — 92% of the actual urea present. The method described is 
said to be accurate within 1% when compared with results obtained 
by standard gravimetric methods. The solution containing urea 
is diluted, if necessary, so that the concentration is not much above 
1% and a considerable excess of sodium hydroxide is added followed 
by the hypobromite. The presence of creatinine introduces a 
slight error ; this is stated to be negligible. If ammoniacal com- 
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pounds are present, the whoie of their combined nitrogen is liberated 
by the action of sodium hypobroniite and sodium hydroxide so 
that the nitrogen due to urea is found by difference after estimating 
the ammonia. H. J. E. 

Blectrometric Titration ol Ferrocyanides. Erich Muzxer 
and Lauterbach (Z, anal, Chem., 1922, 61, 398—403). 

.—The end-point of the titration of ferrocyanides in sulphuric 
acid solution with permanganate solution may be determined 
accurately electroraetrically in cases where the titration has to 
be made under artificial light; the results obtained agree with 
those found where the end-point is denoted by the pink coloration 
of the slight excess of add^ permanganate. W. P. S. 

A Test for Pyridine. Friedrich Lehner {Chem. Z., 1922, 
46, 877). — If a few drops of aniline arc added to a solution of pyridine 
containing water and a trace of cyanogen bromide, a red colour 
is immediately obtained and crystals of 2-anilmodibydropyTidine 
phenyl bromide separate. One part of p3Tidine in 350,000 parts 
can bo detected in this way. H. C. R. 

Detection of Small Quantities of Pyridine. A. Goris and 
A. Laesonneau {Bull, Sci. Pharmacol., 1921, 28, 497 — 498; from 
Chm. Zentr., 1922, ii, 731). — By addition of aniline to a solution 
of pyridine in the presence of cyanogen bromide, l-aniliTiodihydrO‘ 
pyridinium phenyl bromide, a red substance, is formed. The 
coloration is noticeable even with one drop of pyridine in 10,000 c.c. 
of water. This reaction takes place even in the presence of pyrrole 
derivatives. G. W. R. 

A Reaction of Veronal and of the Hypnotics Derived from 
Barbituric Acid, RenI; Pabre (J. Pharm. Chim., 1922, [vii], 
26, 241 — 249). — Veronal and other hypnotics of the barbituric 
add scries are readily condensed with xanthydrol to form crystalline 
dixanthyl derivatives by heating at 100° for about one minute 
an approximately 10% solution of the hypnotic in acetic acid 
with twice its weight of xanthydrol. After keeping for a few hours, 
the product is separated and wa.shed with a little boiling alcohol, 
and is then sufficiently pure for melting-point determination. 
The m. p, of the principal dixanthylbarbituric acids are as fol- 
lo^vs : dixanthylveronal 245 — 246°, di.xanthylphenylethylbarbituric 
acid 218 — 219°, and dixanthyldiallyibarbituric acid 242—243°. 
Similar derivatives are not formed by other hypnotics, and the 
reaction is therefore valuable for the characterisation and identi- 
fication of the barbituric acids for both pharmaceutical and 
toxicological purposes, as it can easily be carried out with as little 
as O'Ol gram of the substance, or with the crude product obtained 
by the usual methods in toxicological investigations from the 
viscera, etc. G. F. M. 

The Estimation of Uric Acid. Henry Jackson, jun., and 
Walter W. Palmer (J. Biol. Chem., 1922, 53, 373).— A simplified 



a. 796 


ABSTBA0T3 OF QHXMIOAl^ FAFEBS. 


method for the preparatiou of the modified phosphotungstio acid 
reagent (this vol., ii, 328) is described. E. S. 

Estimation of Uric Acid in Blood. L. Bauman and L. M. 
Keeler {J. Lab. Clin. Med., 1922, 7, 551 — 552). — A modification 
of Folin and Wu’s method in which calibrated Lovibond tintometer 
glasses replace standard uric acid solution. A red glass (0‘4) is 
placed over the unknown solution and a blue glass (2-9) over the 
opposite prism in a Duboscq colorimeter; the blue compound is 
developed without the use of sodium sulphite. The glasses may 
also be used with the Bock-Benedict colorimeter if the red glass 
is placed over the immersion cylinder and the blue in front of 
and parallel to the standard cell. The method is of general applica- 
tion ; the use of glasses shortens the time of procedure and removes 
uncertainty arising from the possible decomposition of the standard 
uric acid solution. Precipitation may be avoided by addition of 
three drops of a solution of gum acacia preserved with thymol. 

Chemical Abstracts. 

Estimation of Uric Acid and Urates in Blood. Ch. 0. 
Goillacmin {Compt. rend. Soe. biol., 1922, 86, 194 — 196; from 
Chttn. Zentr., 1922, iv, 111; cf. this vol., ii, 170 — 171). — ^Blood is 
freed from albuminous substances and a volume of the filtrate 
corresponding with 2 c.c. of plasma, clot, or total blood is treated 
with 1 — 2 0 . 0 . of 0'9 — 1'0% sodium chloride solution and sufficient 
40% sodium carbonate solution to give an alkaline reaction to 
litmus. Five c.c. of FoUn’s silver reagent are added, and, after 
mixing, the liquid is centrifuged. The clear liquid is removed and 
the precipitate treated with 2 c.c. of a solution of sodium chloride 
containing hydrochloric acid and 7 — 8 c.c. of water, and again 
centrifuged. The clear liquid obtained is treated with 0'5 c.c. of 
a solution of 2-5 grams of sodium cyanide and 5 grams of sodium 
sulphite in 100 c.c. of water, 1'5 c.c. of sodium carbonate solution, 
made up to 12'5 c.c., and, after addition of Folin and Denis’s 
phosphotungstio acid reagent, compared with a standard uric 
acid solution. G. W. R. 

Estimation and Constitution of a Fraction of the Uric 
Acid in Blood. Ch. O. Guillaumin (Compt. rend. Soc. biol, 
1922, 86, 258 — 260; from Chem. Zentr., 1922, iv. 111 ; cf. preceding 
abstract). — Direct estimation of uric acid in serum freed from 
albuminous substances gives higher results than those obtained 
by the Folin and Denis phosphotungstate method. The difference 
corresponds with a portion of the uric acid of the blood which is 
associated with fractions of the original nuclein complex. For its 
estimation (by difference) the preliminary removal of albuminous 
substances is preferably effected by using metaphosphoric acid. 

G. W. B. 

The Volatilisation and Hydrolysis of Atropine in Toxi- 
cology. Paul Hardy {J. Pharm. Chim., 1922, 26, 220 — 226).— 
The author has investigated the error in estimations of atropine 
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due to losses by reason of volatility and hydrol 5 r 8 is, and finds that 
no loss occurs in extraction of the alkaloid, as it is not volatile in 
alcohol, ether, or chloroform vapour. In the case of water, 
atropine was detected in the distillate on boiling. Hydrolysis 
occurs readily in aqueous solution, increasing considerably with 
temperature ; it is more rapid in alkaline than in neutral solution, 
but ammonia is not such an active hydrolytic agent as sodium 
hydroxide. H. J. E. 

The Estimation of Creatinine. K. Pfizenmaier and S. 
Galanos (Z. JJnters, Ndkr. Genussm.^ 1922, 44, 29 — 41). — The 
method given in the Schweizerisches Lebensmittelbuch (3rd ed., 
p. 72) for the estimation of creatinine is rapid and simple, but can 
be successfully used only when light-coloured solutions are avail- 
able for colorimetric comparison and a colorimeter of the Huboscq 
type is used. If the solutions are dark in colour or contain sugar, 
the method fails, as animal charcoal cannot be used because it 
adsorbs creatinine. The colorimetric comparison in cylinders as 
specified in the book was found to be unsatisfactory. The method 
of Sudendorf and Lahrmann (Z. Unters. Nahr. Gemiesm., 1916, 
29, 1) can always be used and is the only one available for use 
with dark-coloured solutions. If the authors' instructions are 
exactly followed and too great an excess of potassium permanganate 
—especially with very dark-coloured solutions — is avoided, 
accurate results are always obtained. The methods referred to 
arc given in detail. H. C. R. 

An Apparatus lor the Extraction of Theobromine and 
Caffeine by means of boiling Chloroform. 0. P. A. H. Schaap 

[Pharm. Weekblad, 1922, 59, 920 — 923). — The Soxhlet extractor 
is modified to allow of heating by means of a water-bath. Exact 
dimensions and procedure are laid down (cf. J. Soc, Ckem. Ind., 
1922, 781a). S. I. L. 

Estimation of Yohimbine in Yohimba Bark. Arnold 
ScHOMEK {Fharm. Zentr.-h.y 1922, 63, 385—386). — In applying a 
method described previously (A., 1921, ii, 360) to barks containing 
but little yohimbine, the results obtained are more trustworthy 
when the crystallisation of the yohimbine Jiydrochloride is made 
in the cold. The impure hjxlrochloride, after treatment with 5 c.c. 
of ether and evaporation of this solvent, is dissolved in 3 c.c. of 
absolute alcohol and the solution is kept at 0® for eighteen hours. 
The crystals which form arc collected, washed with a small quantity 
of chloroform, then with ether, dried at 100°, and weighed. 

W. P. S. 

Identification of Traces of True Albumin in Urine. Separ- 
ation of pseucfoAlbumins. M. Rekoux {J. ^karm. Belg., 1922, 
4, 381 — 382). — As a result of tests with a solution of egg-albumin, 
the author concludes that either neutral crystals of sodium sulphate 
or magnesium sulphate may be used for the defecation of urine 
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{after being made alkaline), preparatory to testing for traces of 
true albumin. Chemical Abstracts. 

The Estimation of Total Albumin in the Spinal Fluid. 

J. B. Ayer and H. E. Foster {Repert. pharm., 1922, 34, 114 — 115).^ — 
The albumin is precipitated with thiosalicylic acid and compared 
with the precipitate obtained from blood serum of known albumin 
content. The method is very exact. The normal quantity of 
albumin in 100 c.c. of fluid varies between 16 and 40 mg. (average 
25 mg.). It is usually increased in pathological conditions. The 
authors give the albumin content found in a number of cerebrospinal 
diseases. Chemical Abstracts. 

The Estimation of Alhumose-Silver. J. Herzog (Pfuim. 
Z., 1922, 67, 802 — 803). — One gram of the silver-protein ig 
dissolved in 10 c.c. of water and 10 c.c. of concentrated sulphuric 
acid added in a thin stream. Two grams of finely powdered potass- 
ium permanganate are added in small portions with vigorous 
shaking. After fifteen minutes, the solution is diluted with 50 c.c. 
of water and ferrous sulphate added in small portions to decolorise 
the solution. The silver is then titrated with i^/lO-ammonium 
thiocyanate solution, the oxidised iron acting as indicator. 

H. K. 

The Estimation of Fibrinogen. Protein Estimations in 
Salt Plasma. Question of the Utility of Serum for the 
Quantitative Investigation of Blood. G. Leendertz and 

B. Gromelski {Arch. expt. Path. Pharm.^ 1922, 94, 114 — 123).— 
Indirect methods for the estimation of fibrinogen in blood are 
based on the fact that the fibrinogen content is equal to the differ- 
ence between plasma- and serum-proteins. Since, however, serum 
formed by the spontaneous coagulation of blood contains water 
and chlorides emanating from the corpuscles, this relation only 
holds when the serum is obtained from separated plasma. Applic- 
ations of the refractoraetric method to the indirect estimation of 
fibrinogen have not hitherto been successful when oxalate plasma 
has been used. Such failures have been due to two causes — the 
formation of a precipitate and the production of hypertonic plasma 
by the addition of sodium oxalate to blood. By using a 3*55% 
solution of sodium citrate, which is isotonic with blood and does 
not produce a precipitate, as anti-coagulant, the refractometric 
method may be really applied. Two such methods, based on 
the above considerations, are described. E. S. 

Estimation of Haemoglobin. E. Mettlengracht {Fol. 
hcsmaiol. I. Archiv, 1921, 27, 1 — 9; from Chem. Zentr., 1922, 
ii, 849). — Observations on the working details of haemoglobin 
estimations by Sahli’s and by Autenrieth’s methods. It is held 
that the former is superior to the latter for clinical work. 

G. W. R. 
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The Colorimetric Estimation of Haemoglobin with Especial 
Beference to the Production of Stable Standards. Edwin 
B, Tebbill {J. Biol. Ckem., 1922, 53, 179 — 191). — Stock solutions 
of acid hjematin such as those of Cohen and Smith (A., 1919, ii, 532) 
and Rbbscheit (A., 1920, .ii, 339) suffer from the disadvantages 
that the colour both changes and fades on keeping, whilst a turbidity 
is produced on dilution. Two modified methods for the preparation 
of acid hseraatin standards are therefore described. The first 
results in the formation of a concentrated stock solution which 
may be diluted, especially when the diluting fluid contains glycerol, 
without the production of a turbidity; although it fades slowly, 
it does not change qualitatively in colour. The second gives an 
acid hamatin protein powder which is quite stable in the dry state 
and forma clear solutions in water and in OT.A^'hydrochloric acid. 
After standardisation, weighed quantities may be used for the 
preparation of standard solutions. A method is also described 
for the preparation from the powder of gelatin films of acid h®raatin 
which may be used with advantage in place of the glass plates of 
Newcomer (A., 1919, ii, 179). 

In estimating haemoglobin, the laking of the blood with water 
prior to acidification is recommended. Direct acidification pro- 
duces a turbidity which leads to high results when a clear standard 
is used. Heat should not be employed to develop maximum 
colour as this again produces a turbidity. E. S. 


Estimation of Bilirubin in Blood. Paitl Holzer and 
Heinz Mehner {Klin. fTocA., 1922, 1, 66). — Meulcngraeht’a 
{J. Amer. Med. Assoc.^ 1920, 74, 68) method is worthless for the 
estimation of small amounts of bilirubin, and untrustworthy for 
the estimation of large amounts. To obtain accurate results it 
is necessary to enhance the bilirubin colour by diazotisation ; 
Bergh’s (“ Der Gallenfarbstoff im Blutc,” 1918) ruethod is the most 
trustworthy, whilst that of Haselhorst (A., 1921, ii, 472) gives 
inaccurate results for small concentrations of bilirubin. 

Chemical Abstracts. 


[Detection of Bile Pigmente in] Gastric Juice. Ebanz 
(Suddeutsch. Apolh.-Ztg.y 1922, 62, 77 — 78; from Chem. Zf^ ^ 
1922, ii, 921 — 922). — In examination of the contents of the et'*'^ 
for bile pigments, the filtrate should not be used, as the 
are retained by the filter. Directions are given for the u,^? ° ® 

Gmelin and Plesoh tests for bile pigments and for thCj^^^ 
of rennin. 

A. A. E. 


Modification of the Iodine Test for Bile Pigitlensities of the 

Eexst Sn-BEBSTEEN (Zentr. inn. Med., 1922, 43jgen. Masamichi 
Chm. Zentr,, 1922, ii, 850). — ^The ordin.ary Hi. Set. Kyoto, 1922, 
whereby the urine under examination is R’thc hydrogen secondary 
of 0-5 gram of iotoe in 36 grams of etherthe addition of gases and 
ora (1 c.c. of this solution to 2 — 4 c.c. those lines in the secondary 
the excess of iodine remains in its ^ of A. 6240, and in the region 

30 
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biliverdin colours the agueous phase. In neutral solution, 
reaction is more sensitive than the Gmelin test, although less 
sensitive in aikaline solution. The chloroform solution is pre- 
ferable to the ethereal solution* G. W. R. 

Tests for Liver Function. Lkpehnb {Munch. Med. Woch., 
1922, 69 , 342 — 344; from Chem. Zentr., 1922, ii, 921). — Hay’s 
flowers of sulphur test for bile acids in duodenal juice and urine 
is described in application to certain pathological conditions. 


Estimation of the Activity of Invertase. T. Swann Harmii-o 
{Sugar, 1922, 24, 89—90; from Chem. Zentr., 1922, ii, 1032).— 
A solution of sucrose, approximately 10%, is prepared so that on 
addition of 5 c.c. of water to 50 c.c. of the solution a reading oi 
+33-5° F±l'’ is given in Schmidt and Haensch’s polarimeter. 
The reading being accurately determined after acidifying with acetic 
acid, 5 c.c. of invertase solution are added and, after keeping at 
30° for ten minutes, the solution is rendered alkaline by addition 
of sodium carbonate solution. The change in jwlarimeter reading 
is taken as a measure of the activity of the invertase solution. 
Ordinary invertase solutions change the polarimeter reading from 
+33'5° V to +23—10° V, the most active invertases giving 10° V. 
Invertases which diminish the reading to +18 — 20° V invert a 
10% sucrose solution within half an hour. G. W. R, 

Analysis of Blood. F. Utz {Pharm. Zentr.-h., 1922, 63, 425- 
430). — A procedure is given for a complete examination of blood, 
and the methods used are described in detail. The following 
estimations should be made, the figures in brackets being the values 
obtained for normal blood: Blood, sp. gr. (1050 to 1060) and 
total solids (21 to 22%). Blood-serum, sp. gr. (1 027 to 1 032), 
refractive index {n^, 1'343 to 1’350), freezing point (—56°), total 
hdplids (6 to 10%), total nitrogen (104 to 1-2%). Blood-smm\ 
ati( cr removal of proteins by uranium acetate, nitrogen (0’02 to 
fibr 13%), urea (0 02 to 0 04%), uric acid (0-0025 to 0 0035%), 
has bf™“® (0001%), reducing sugars (O'OC to 0-12%), sodium 
formative (0-56 to 0-60%), and indican (0 045 mg. per 100 c.c.) 
by the a 
solution o* 
not product 
method may 

the above com 

Estimation of 

hcsmated. /. Arehiv, x 
ii, 849). — Observations 
estimations by SahU’s ant 
that the former is superior t\ 
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The Helractive Indices ol* Phosphorescent Sulphides. 

Mattbice Curie {Com'fd. rend.^ 1922, 175, 617 — 619).^ — Direct 
determination of the refractive indices of phosphorescent sulphides 
gives* for yellow light, values between 2*10 and 2'15. An appreci- 
able fraction of each substance gives figures ranging to a lower 
limit of 1’6, whilst for no portion did the refractive index exceed 
2-20. According to the work of Lenard (A., 1910, ii, 369) and 
Schmidt {Ann. Physik, 1922) the values should lie between 2*70 
and 316, so that Lenard’s interpretation of the constancy of the 
ratio A./ \/K does not appear to be well founded. H. J. E. 

Quantum Theory of Line Spectra. N. Boim {Dansl^ Vid. 
Silalc. Skrifter, nat. mat. Afd.y 1918, 4, [8], 1 — 100; from Chem. 
Zentr., 1922, iii, 221 — 223). — ^Theoretical. The author develops 
his quantum theory of line spectra with special reference to the 
hydrogen spectrum, and to the Stark and Zeeman effects. 

^ G. W. R. 

The Intensities of the Lines in the Balmer Series of 
Hydrogen. Masamichi Kimuba and Mitsuhaba Fukuda {Mem. 
Coll. Sci. Kyoto, 1922, 5, 165—168). — ^The intensity distribution 
of the hydrogen lines in the Balmer series is greatly affected by 
the pressure of hydrogen. The addition of the vapours of hydriodic 
acid, iodine, sulphur, mercury, or sodium exerts an effect similar 
to that obtained on increased pressure. These gases suppress the 
li^her members of the Balmer series and appear to exert a specific 
effect on the hydrogen atom.s. The results on the action of iodine 
vapour are in disagreement with those of Holtzmark (A., 1918, 
ii, 283). W. E. G. 

The Broadening of the Balmer Lines of Hydrogen with 

Pressure. E. 0. Hui.bebt (Astrophys. J., 1922, 55, 399 — 
405). — Experimental evidence is adduced for abandoning, as a 
cause which interferes with the absolute homogeneity of spectrum 
lines, the consideration of disturbance depending on collision with 
other particles, and suggesting that the principal cause of the 
widening of the lines is the influence of an electric field on the 
radiating particle (cf. Merton, Proc. Poy. Soc., 1915, 92, 322). 

A. A. E. 

Influence of Gases and Vapours on the Intensities of the 
Lines of the Secondary Spectrum of Hydrogen. Masamichi 
Kimura and Mitsuhaba Fukuda {Mem. Coll. Sci. Kyoto, 1922, 
5, 153 — 163).- — The intensities of the lines in the hydrogen secondary 
spectrum are modified by pressure, and the addition of gases and 
vapours. Increase in pressure weakens those lines in the secondary 
spectrum on the long wave-length side of A. 6240, and in the region 
VOL. exxn. ii. 30 
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between A 5690 and Between these two regions, the lines 
undergo selective changes in intensity. The Fulcher group I lines 
are relatively intense at low pressures, whilst those belonging to 
group II are weak. The addition of helium, mercury, or bromine 
to the spectrum tube produces similar changes in the intensities of 
the lines to those obtained on inferease of pressure, although helium 
exerts a specific effect on some of the hydrogen lines. The sugges- 
tion is made that the hydrogen molecule can be reformed either hv 
the combination of a positively charged molecule and an electron, 
or by the association of two neutral atoms, and that the two groups 
of lines owe their existence to the occurrence of these two distinct 
processes. W. E. G. 

The Continuous Spectrum of Hydrogen in the Schumann 
Region. E. P. Lewis {Physical Rev., 1920, 16, 367 — -368; cf. 
6’cie?ice, 1915, 41, 947). — By the use of a fluorite vacuum spectro- 
graph it has been found that the continuous spectrum of hydrogen 
extends with undiminished intensity well into the Schumann region, 
At X 1800 it begins rather suddenly to diminish in intensity, 
and disappears at about X 1750. Slightly below X 1700, the line 
spectrum of hydrogen reappears, with no trace of a continuous 
background. Attention is directed to the fact that the continuous 
spectrum completely fills tlic region between the Balmer series 
and the Schumann line spectrum, with no lines whatever super- 
imposed on it. The perfect uniformity and continuity of this 
spectrum make it the best background for the examination of 
absorption spectra (for example, of benzene) in the ultra-violet, 
Helium and neon give vsimiJar, although less intense, continuous 
spectra extending far into the ultra-violet. A. A. E. 

Identification of Air Lines in Spark Spectra from X5927 
to X8683. Paul W. Mekrill, F. L. Hopper, and Clyde R. 
Keith {Astro-phys. J., 1921, 54, 76 — 77). — Bata have been secured 
(cf. ibid., 1920, 51, 211) for the chemical identification of the air 
lines from X 5927 to X 8683 iu spark sj)eetra. The spark 
operated alternately in oxygen and air, and tlie lines due to oxygen 
identified. The remaining air lines, except a few argon lines, are 
ascribed to nitrogen. A. A. E. 

The Intensity Distribution in the ^-Ray Spectra of 
Radium-fi and -C. J. Chadwick and C. D. Ellis {Proc. Camh. 
Phil. Soc., 1922, 21, 274—280). — Two radically different views of 
P-ray disintegration have been put forward. That of Meitner 
(this voi., ii, 416) in which the entire P-ray omission of a radio- 
active substance consists of a scries of homogeneous groups of 
electrons, and that of Ellis (this vol., ii, 466) according to which 
the disintegration electrons form a continuous spectrum. In the 
present paper, measurements arc made of the intensity distribution 
in the P-ray emission of radium-B and -C, and it is shown that the 
continuous spectrum has a real existence, and is independent of 
the experimental arrangement. The live strong lines in the 
‘radium-B p*ray spectrum formed only one-lifth of the total emission, 
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the main feature of which was the continuous spectrum. The 
number of electrons received per second in the ionisation cliainber, 
calculated from the observed ionisation currents, was in agreement 
with the number of atoms disintegrating per second at the source. 

W. E. G. 

The Spectrum of Radium Emanation. R. E. Nyswandee, 
S. C. Lind, and R. B. Moore {Aatrophys. J., 1921, 54, 285—292). — 
Photographic and visual measurements were made of the spectrum 
of radium emanation, AA 3982 to 74^. The relative intensities 
of the lines differed markedly, a.s a rule, from the previous observ- 
ations of Watson and Royds and Rutherford; many strong lines 
of the one hundred and twenty previously measured were not 
found; of the forty-four lines obtained, nine were new. Changes 
of intensity with duration of the discharge were observed, some 
lines decreasing and some increasing in strength, whilst the colour 
of the discharge changed from a bright glow to violet. A modifi- 
cation is described of Duane’s api)aratus for the purification of 
radium emanation. A. A. E. 

The Spectrum of Neutral Helium. 0. V. Ra.man {Mature, 
1922, 110, 700 — 701). — ^A criticism of 8ilbeii5tein’s attempt (this 
vol., ii, 674) to explain the spectrum of neutral helium on the 
assumption of the independence of the electrons. The view is 
expressed that the approximate agreements between the calculated 
and actual frequencies are merely fortuitous arithmetical coin- 
cidences, and a number of statements are made, based on a survey 
of the figures and a series of computations, in its support. The 
same considerations apply with even greater force in the case of 
lithium, when a choice of six numbers, compared with four in the 
case nf helium, is permitted. Further, it is held that the Rydberg 
constant 109723 is appropriate only to the case of the ionised 
helium atom in which only one electron is coupled to the nucleus. 

A. A. E. 

The Structure of the Red Lithium Line. T. R. Merton 
{Mature, 1922, 110, 6.32). — A criticism of the views of McLennan 
and Ainslie (this vol., ii, 541 ; cf. Zocman, A,, 191.3, ii, 812; Proc. 
K. Akad. Wetemch. Ainaterdmn , 1913, 15, 1130; Kent, Astrophys. 

1914, 40, 337; King, ibid., 1916, 44, 169; Takamiiie and 
Yamada, Proc. Tokio Math. Phys. Soc., 1914, 7, 339; Merton, 
Proc. Roy. Soc., 1921, fA], 99, 101) on the structure of the lithium 
line A=6708. Under the appropriate conditions, the line appears 
to be a simple pair; if the four components were really two pairs 
flue to the two isotopes, they should always appear together with 
an invariable intensity ratio of 1 : 16. This is not in accordance 
with the experimental results. Theoretical objections are also 
raised. A. A. E. 

The Exploded-wire Spectrum of Calcium. R. A. Sawyer 
and A. L. Becker {Physical Rev., 1921, 18, 164). — By expending 
constant power on wires of varying mass of calcium and other 
elements, or varying power on wire.s of constant mass, spectra 

30—2 
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have been obtained in which the relative intensities of the three 
calcium lines, H, K, and X 4227, vary as in the spectra of stars of 
different classes. The calcium lines, particularly H and K, appear 
to be tremendoasly enhanced by the very high temperature of the 
explosion, since they appear more prominently in the spectra of 
exploded ^vires of other metals (in which the amount of calcium 
present must be very minute) than the spectra of the metals them- 
selves. A. A. E. 

Excitation of Atoms to L^ht Emission by Electron 
Collisions. R. Seeliqeb (Z. Physih, 1922, 11, 197 — 200).— 
According to the Bohr theory, the passage of an electron from 
an initial to a final orbit is determined by the two probabilities, 
W and w, where IK is the probability that the electron shall be 
raised from the normal to the initial orbit, and to is the probability 
of the transition from the initial to the final state. The former 
(IK) is affected by the conditions of excitation, and according to 
Franck, the latter (w) should be also dependent on the external 
conditions. To test this point, the effect of the velocity of the 
exciting electrons on the intensity of certain related mercury lines 
has been examined. Two pairs of lines, 4916 (3'5S — 2P) and 
2857 (3-5S — 2 ^ 2 ), and 2652 (4d' — 2 ^ 2 ) and 4339 (4d' — 2P} were 
chosen, and the intensities of these measured in different parts 
of the glow-discharge. The form of the intensity curves were 
widely different for the individuals of both pairs, and the maxims 
occurred at different distances from the mercury electrode. Thus, 
in these oases, the probability of transition from one orbit to another 
is dependent on the external electric field, W, E. G. 

Mass-absorption Coefficients as a Function of Wave- 
length Above and Below the K X-Ray Limit of the Absorber. 

F. K. Richimvek (Physical Rev., 1921, 17, 264 — 265). — An exten- 
sion to silver and lead, and to longer wave-lengths, of the relation 
between X-ray wave-lengths and the mass-absorption coefficient 
p/p (for aluminium, copper, and molybdenum, cf. this vol., ii, 105). 

The Evidence Regarding the so-called " J " Radiation in 
the Characteristic X-Ray Spectra of the Elements. F. K, 

Richtmyeb (Physical Rev., 1921, 17, 433 — 434). — From an examin- 
ation of the absorption of w'atcr, aluminium, copper, boron, silver, 
and molybdenum, the author concludes that, within 1%, there are 
no discontinuities in absorption suggestive of ^-radiations. 

A. A. E. 

Absorption of X-Rays by Chromium, Mai^anese, and 
Iron. William Ditane and Hugo Fricke (Physical Rev., 1921, 
17, 629 — 531). — The K critical absorption wave-lengths (A X 10* cm/ 
of chromium, manganese, and iron are 2'0623, 1'8893, and 1’797(, 
respectively. The energy changes corresponding with the critical 
absorption appear to be the same for iron atoms in the bi- and 
ter-valent conditions. A. A. E. 
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The Tungsten X-Ray Spectrum with a Mica Spectrometer. 

UsABUHO Yoshida and Shinsuke Tanaka [Mem. Coll. Sci. Kyoto, 
1922, 5, 173 — 178). — The arrangement is essentially that used 
previously {ibid., 1921, 4, 343) and the grating constant was 
calculated from the wave-lengths of the prominent lines of the 
scries of tungsten. With the mica spectrometer the X-ray 
spectrum of tungsten may be obtained up to the seventh and even 
to the tenth order. Kleven lines of unknown origin were detected 
on the photographs, but these might be due to reflection from the 
mica in an unlmown manner. The wave-lengths of the known 
lines arc in agreement with those given by Siegbahn within the 
limit of the experimental error. The existence of the line found 
by Ovem at 1070 A. has been confirmed. W. E. G. 

Critical Potentials of the X.-Series of Platinum. David 
L. Websteb {Physical Rev., 1920, 15, 238). — The i-series must be 
regarded as consisting of three sub-series, (containing the lines 
h “d Ps’ h)> h (containing the lines t?, pj, y,, y^, and 
possibly pg), and Xg (containing the lines y^, y^, and possibly 

Temperature Shift in Near Ultra-red Bands. H. M. 
Randall, W. F. Colby, and R. F. Patch {Physical Rev., 1920, 15, 
541 — 543; cf. Randall and Iraes, A., 1920, ii, 570; Colby, A., 
1920, ii, 655). — Curves are given showing the absorption of hyi'ogen 
chloride in the neighbourhood of 3*4 fi at 20®, 105®, and 250®. It 
appears that in spite of the outward shift of intensity to higher 
velocity values, no shift takes place in the fine structure. Further 
investigations at higher temperature.? are in progress. A. A. E. 

The Labile Nature of the Halogen Atom in Organic Com- 
pounds. VII. Absorption Spectra of the Halogen Deriv- 
atives of some Cyclic Compounds, and their Bearing on the 
Question of an Oxygen-^logen Linking. Hugh Graham 
and Alexander Killen Macbeth (T., 1922, 121, 2601 — 2608). 

Carbon Dioxide Absorption in the near Ultra-red. E. F. 

Barker {Astropkys. J., 1922, 55, 391 — 398), — New absorption 
curves have been obtained. The 2*7 region, previously con- 
sidered to be a doublet, proves to be a pair of doublets, with centres 
at 2-694 fi and 2*767 fi (approx.). The 4-3 ^ band appears as a 
single doublet with centre at 4*253 fi. The frequency difference 
between maxima is nearly the same for each of the three doublets, 
and equal to 4 5x10'^ Complete resolution of the band series 
was not effected, but there is evidently a complicated structure, 
with a “ head ” in each case on the side of sliorter wave-lengths. 
If a linear configuration of the three .atoms in the molecule of 
carbon dioxide is assumed, the moment of inertia of the molecule, 
computed from 'the doublet frequency difference, is 50x10“^. 
This gives the distance of the central carbon atom from each oxygen 
atom as 0-97x10^ cm. Since the linear molecule could have 
only three modes of vibration, it is suggested that the two doublets 



ii. 806 


ABSTBACrrS OF OHFHICAL PAPERS. 


at 2-7 fj. may correspond with two successive changes in stationary 
state for the same vibration. A. A. E. 

Absorption of Light by Inorganic Salts. E. F. George 
{Diss.i OhiOt 1920). — The change in absorption produced by mixing 
sulphates in solution with other sulphates is small in comparison 
with corresponding changes in nitrates, and still smaller than in 
the case of chlorides. The influence of temperature on the absorp. 
tion of solutions of mixed salts is greatest with chlorides. It 
therefore appears that Ostwald’s view that the coloured ion alone 
is effective in the absorption of light is not well founded. When 
the ratio of the absorjition of the mixture to the sum of the absorp. 
tions of the component parts is plotted as a function of the wave- 
length, the resulting curve generally shows a minimum near the 
middle of the spectrum. Many of tho curves are shown to be 
exponential in form. Chemical Abstracts. 

The Absorption Spectra of o-Cresolsulphonphtbalein, 

W. R. Orndorff, R. 0. Gibbs, M. Scott, and S. B. Jackson 
{Physical Rev., 1921, 17,437). — o-Cresolsulphonphthalein and other 
related compounds have in neutral aqueous solutions two absorption 
bands which are modified or replaced by new bands on the addition 
of acid or alkali. In the case of a dilute alkaline solution, the new 
type of absorption is not stable, but reverts to the two hand absorp- 
tion found in the corre-sponding neutral solution. It is considered 
that in neutral aqueous solutions the carbinol and hydrate forms 
of the phthaleLn are present and that on the addition of either acid 
or alkali a salt having a quinoid structure is formed. A. A. E. 

Flame Excitation of Luminescence. E. L. Nichols and 

D. T. Wilber {Physical Rev., 1921, 17,453 — 168). — The fluorescence 
developed by certain substances, notably lime, zirconia, magnesia, 
silica, alumina, zinc oxide, some phosphorescent sulphides, and a 
number of other compounds, by contact with a hydrogen flame, 
differs from photbluniincscenceand from mere temperature radiation. 
A definite temperature-range exists for each substance, and the 
effect does not appear to depend on the presence of traces of activ- 
ating elements. Many substances which are strongly luminescent 
under the action of light do not respond to flame excitation. Excit- 
ation docs not occur by heating in air or hydrogen or in a vacuum, 
or by contact with a jet of hydrogen while hot unless the hydrogen 
is ignited and conditions are favourable for free oxidation. The 
effect probably cannot be ascribed to the presence of H or H 3 
molecules. The sjxictra obtained by flame excitation have been 
examined. A. A. E. 

Chemoluminescence. I. A. A. Grinbekg {J. Russ. Rhys. 
Chem. Soc., 1920, 52 , 151 — 185). — A summary is given of previous 
work on this subject, particularly on bioluminescence (cf. Radzis- 
zewski, A., 1877, ii,345; Lcnard and Wolf, A., 1888, 1000; Trautz, 
A., 1005, ii, 662; Trautz and Schorigin, A., 1905, ii, 494; Duboi?, 
A., 1913, i, 1021 ; Harvey, A., 1917, i, 365; ii, 436; Goss, A., 
.4917, ii, 436). The light effect obtained with the system, pyro* 



GENERAL AND PHYSICAL CHEMISTRY. ii. 807 

gallol-hydrogen peroxide-j^tassium permanganate under various 
conditions has been investigated, the intensity of the light being 
measured photographicaUy. At 16 — 17® the greatest intensity 
was obtained with a mixture of 4 c.c. of O-OOSilf-potassium per- 
manganate, 2 c.c. of O'Ol Af-pyrogallol, and 2 c.c. of 3 — 12% hydrogen 
peroxide solutions. Sulphuric acid in the concentration 0-018 — 
0*04% weakens the effect considerably, whilst 0*0046 — 0-026% of 
potassium hydroxide enhances it to a slight extent. T. H. P. 

Mutarotation. I. C. N. Ruber {Ber., 1922, 55, [RJ, 3132 — 
3243 ) — The data with regard to the relationship of mutarotation 
to other physical changes in solution are very scanty and exhibit 
considerable discrepancies among themselves. The changes in 
refractive index and volume of a solution containing a substance 
undergoing mutarotation have now been studied. 

The index of refraction of an aqueous solution of dextrose does 
not appear to vary when the ordinary Pulfrich refractometer is 
used, but the instrument is scarcely suitable for the purpose owing 
to the impossibility of maintaining the requisite degree of constancy 
in temperature. 6y means of a Hallwachs’s prism, it can, however, 
be shown that the refractive index increases slightly with age in 
the case of dextrose solutions and that the change occurs with 
immeasurably greater rapidity when a little ammonia is added to 
the solution. The method, however, does not lend itself to the 
[jeriodical observation of the action and attention has therefore 
been directed to the measurements of alteration of volume in the 
solution. The dilatometer employed resembles essentially a 
Sprengel pyknoraeter. One tube is firmly closed by a small rubber 
plate and the change in volume of the solution is indicated by the 
movement of the meni.scu.s in the other limb and measured by 
means of a microscope. A movement of 0'005 mm. can be detected 
with certainty; this corresponds with an alteration in v'olume of 
less than O'OOOOOOl. The capacity of the instrument is 66-7 c.c. 
The temperature is maintained constant to within O'OOl®. It is 
thus shown that solutions of dextrose iji water increase in volume 
during the process of mutarotation at a rate corresponding ^vith 
that required for a imimolccular, irreversible reaction but sub- 
sequent observations prove that in reality a state of equilibrium 
is finally attained and indicate that water possibly takes some 
part in the change. The quantitative parallelism between muta- 
rotation and change of volume makes it certain that the tw-o 
phenomena have a common cause. 

A solution of lactose the optical activity of which dimini-shes 
progressively shows a gradual expansion, w'hercas a contraction 
is observed with a .solution of maltose with increase of specific 
rotation. Galactose .solution suffers a ju'imary expansion and a 
subsequent contraction. Solutions of sucrose and inatinitol w^hich 
do not exhibit mutarotation arc coii-stant in volume. Solutions 
of the otJtically inactive diileitol do not undergo change in volume. 
Acetaldehyde, in 30 per cent, aqueous solution, exhibits a consider- 
able expansion, whereas acetone under similar conditions gives 
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a marked and rapid contraction. Ethyl alcohol gives a slight 
expansion. 

The applicability of the dilatometer just described is not re- 
stricted to reactions involving mutarotation, but since changes in 
volume are probably involved in all chemical reactions, it can be 
used for the investigation of processes taking place at the ordinary 
temperature. The accuracy of the procedure is at least as great 
as that of the polarimetric or refractometric method and it has the 
great advantage that it does not necessitate the use of transparent 
and colourless solution. It has been found very useful in the study 
of the inversion of sugar by invertin and the saccharification of 
starch by ptyalin ; in each case a marked contraction takes place 
as is to be expected. H. W. 

Photochemistry of Chlorine Detonating Gas. Pkitz 
Weigebt and Karl Keixeemann (Sitzu-ngsber. Preuss. Akad. 
Tl'tss. Berlin, 1922, 24, 315 — 320). — The early stages of the com- 
bination of hydrogen and chlorine have been investigated. It ia 
shown that a characteristic streaky appearance is visible in the gas 
mixture during the time 1 /lOO — 1 /20 second from the moment of 
excitation. A vanishingly small quantity of hydrogen chloride 
only is formed directly by the radiation, but this is followed by 
a large subsequent formation. From this result, the authors 
show that the primary reaction, contrary to many previous 
assertions, in all probability is in keeping with Einstein’s photo- 
chemical equivalent law. J. E. S. 

Photochemical Oxidation of Hydriodic Acid. Chb. 
WmTHEE (K. Danake Vid. Medd. Math.-fys. Medd., 1920, 2, No. 2, 
1 — 28 ; from Chem. Zentr., 1922, iii, 592). — In the oxidation of 
hydriodic acid solutions in thin film.s, the velocity of reaction was 
measured at the beginning and also in the course of the reaction. 
The effect of shaking, oxygen concentration, and wave-length of 
light was also investigated. With vigorous shaking, the reaction 
shows an increase in velocity during an induction period and then 
remains constant. The sensitiveness of the oxidative process to 
light is proportional to the absorption of tri-iodide-ion which acts 
as an optical catalyst. This is an example of “ optical autosensibilis- 
ation ” where the catalyst is actually formed by the reaction which 
it catalyses. The oxidation of leuco-compounds to dyes, the 
oxidation of pyrogallol in alkaline solution, and the oxidation of 
sodium sulphide in aqueous solution arc similarly catalysed. 

G. W. E. 

Photochemical Efficiency of Absorbed Radiation. Chb. 
WiNTHEB {K. Danake Vid. Medd. Math.-fys. Medd., 1920, 2, No. 3, 
1 — 35; from Chem. Zentr., 1922, iii, 592 — 593). — The amount of 
energy absorbed in the photochemical oxidation of a certain amount 
of hydrogen iodide W'as found to be identical with the amount 
calculated as necessary for its activation. The absorbed energy 
is thus used exclusively for the activation of the hydrogen io^ile 
molecule. The equivalence of absorbed energy and energy required 
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for activation is enunciated aa a general principle in photochemical 
reactions. Certain consequences of this principle are discussed. 
Piscrepanciee are attributed to experimental errors or to the con- 
version of the absorbed radiation into radiation of shorter wave- 
length. G. W. R. 

The Decomposition of Hydrogen Molecules by Excited 
Mercury Atoms. G. Cario and J. Franck [Z. Physik^ 1922, 
2l, 161 — 166). — On the collision of excited atoms with other atoms, 
the quantum energy may be given up without light emission (cf. 
Franck, this vol., ii, 464), and chemical change may take place. 
On exposing a mixture of hydrogen and mercury to the mercury 
line 2536’7 A., the radiation was strongly absorbed, and the hydrogen 
dissociated. Powdered copper oxide was reduced, and the pressure 
of the hydrogen continuously decreased at a temperature of 45*^. 
In the absence of hydrogen and mcrcuiy, no reduction occurred. 
The mercury is acting as a sensitiser. In the absence of copper 
oxide, the atomic hydrogen is adsorbed by the walls. At low 
pressures, the velocity of dissociation was very slow, and this 
behaviour indicates a short period of activity of the mercury atoms. 
The velocity of reaction increases up to 15 ram. pressure and then 
remains constant. Tungsten trioxide is also reduced, and the 
reduction is not in any way due to illumination by the light. 
Since tungsten oxide is not reduced by hydrogen below a red heat, 
it is unlikely that the phenomenon is caused by rapidly moving 
hydrogen molecules. 

The hydrogen is dissociated by mercury atoms which axe in the 
condition. Calculations show that the upper limit for the 
heat of dissociation of hydrogen is 112 Cal. W. E. G. 

Photoelectric ESect of Alkali [Metal] Vapours and a New 
Determination of h . E. H. Williams and Jakob Kunz 
[Physical Rev., 1920, 15, 550). — The resonance potential of emsium 
vapour is 1’48 volts, whilst the ionisation potential is 3'9 volts. 
If the same amount of work is required for the breaking up of a 
neutral caesium atom by light as by moving electrons, then the 
long wave length limit of the photoelectric effect of caesium vapour 
should be f=318'4 fifi, according to the equation hn=eV. If this 
is found to be the case, then (I) tlie long wave-length limit is quite 
different for caesium metal and for caesium vapour, and (2) a new 
photoelectric method for the determination of h is available. 
Experimentally, there is no photoelectric effect in caesium vapour 
down to 313 but the effect at 253 fifi is very marked. 

A. A. E. 

The Photoelectric Long- Wave-length Limit of Platinum 
and Silver. Otto Stuhlman, jun. [Physical Rev., 1920, 15, 
549 — 550; cf. ibid., 1919, 13, 109).— The photoelectric long wave- 
length limits of platinum and silver are Ao=284 fifi and X^~325 fiy., 
respectively. A. A. E. • 

Soft X-flays of Characteristic Type. E. H. Kurth [Physical 
1921, 17, 628—529; 18, 99— 100).— The radiation curve of 

30* 
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aluminium shows breaks at 38 and 120 volts, corresponding with 
326 A.U. (possibly the M-seriea) and 103 A.IJ. (possibly the i. 
series), respectively. For iron, 62'8 A.U. and 48'4 A.U. appear 
to represent the extremes of the ilf -series, whilst 16'3 A.U. probably 
corresponds with the i-series. There was also some indication 
of a break in the curve at 50 volts, corresponding with 247 A.U, 
Carbon yields a pronounced break at 43'6 A.U., agreeing with the. 
extrapolated value for the K series. The following approximate 
figures (A.U.) are also recorded : JC-series ; carbon, 42'6; oxygen, 
23'8. A-series : carbon, 37.5; oxygen, 248; iron, 16‘3; copper, 
12*3. Jl/-series : iron, 54*3; copper, 41‘6. jV-series : iron, 247; 
copper, 119. A. A. E. 

Absorption of X-Rays in Crystals. Tycho E;son Ami's 
{Medd, K. Velenshapsahad. Nobel-Inst., 1922, 4, No. 10, 1 — 6),— 
It has been shown in a previous paper (A., 1921, ii, 367) that, in 
the case of amorphous substances, the molecular absorption co- 
efficient can be calculated as a sum of the atomic absorption co- 
efficients for A-rays of the constituent elements. It is now shown 
that the same holds true for a number of crystalline substances, 
including alum, calcite, and gypsum. The observed absorption 
coefficients agreed with considerable accuracy with those calculated 
from the atomic absorption coefficients derived from a study of 
amorphous substances, and the absorption .showed no variation 
in different directions in the crystals. In the cases of rock salt 
and syhdne an abnormally low absorption was observed when the 
incident rays wore parallel to the principal planes of the crystal. 
This efiect, which is probably due to scattering, becomes less marked 
as the angle between the direction of the incident rays and the 
principal structural planes is increased. E. H. R. 


The Durability of Radium Solutions. Auo. Beckek [Z. 
anorg. Chem., 1922, 124, 143 — 152).— The permanency of the 
radium solution is defined as its constancy in emitting emanation. 
The author found that solutions containing from 0’02 to O'OOfXKKlo 
rag. radium per gram solvent did not show any decay in eight 
years. The possible experimental error was 1%. W. T. 


Rlectric Furnace Experiments involving Ionisation Pheno- 
mena. Arthhr S. Ki.no (Aslropkys, J., 1922, 55, 380 — 390; 
ef. Saha, A., 1920, ii, 4.57, 6.59; 1921, ii, 4, 102; Proc. Roy. Soc., 
1921, [A], 99, 135).— Results are obtained which verify certain 
predictions due to Saha. It is shown that the intensity of the 
enhanced lines of alkaline-earth metals is decreased by the presence 
of the more easily ionised potassium and cseaium. The result 
with mixed gases are such a-s would be expected if it is assumed, 
with Saha, that flame and enhanced lines are associated mth 
neutral and ionised atoms, respectively. A. A. b, 

Thermal Ionisation of Gaseous Elements at High Tem- 
peratures. Confirmation of Saba's Theory. 8. 

Noyes and H. A. Wilson (Proc. Nal. Acad. Sci., 1922, 8, 31t^ 
307). — On the basis of Saha’s hypothesis (A., 1920, ii, 659; 19- , 
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ii, 162), the authors show that the constant, K, of the reaction 
M— can bo calculated by means of the formula logA:= 
—50487/7^+2*5 log where V i.s the ionisation potential 

and T the absolute temperature. From some earlier experiments 
of Wilson on the conductivity of salts in flames, it is possible to 
calculate approximately the value of K (A., 1916, ii, 72). These 
values have been calculated for the case of salts of the alkali metals 
and the value of A’xlO'^ obtained both by means of the above 
formula and Wilson’s experiments. The values in brackets are 
obtained by the formula, caesium 3500 (8200), rubidium 780 (1600), 
potassium 430 (620), sodium 5‘6 (6‘2), and lithium 0'8 (T4). The 
two sets of values are comparable and of the same order, and this 
is taken as a confirmation of Saha’s hypothesis. From these 
ionisation constants, it is possible to calculate thedegree of ionisation 
of an element into an electron and an ion. J. F. S. 

Resoziance and Ionisation Potentials of Helium. J. Fbaxck 
[Z, Physik.t 1922, 11, 155 — 160). — A theoretical paper. The lines 
in the parhelium spectrum discovered by Lyman (this vol., ii, 
674) throw light on the relationship between the resonance 
and ionisation potentials, and the structure of tlie helium aton). 
The potentials calculated from the lines in this spectrum are in 
agreement with the experimental results of Franck and Knipping 
[A., 1920, ii, 72) and Horton and Davies (A., 1921, ii, 672), if 0*8 
volt be subtracted from these values. It is not possible that this 
divergence is due to error of observation. Reasons are advanced 
to sliow that the first break in the curve corresponds with the 
change 0‘5*V— 1'5?, and the second with two successive changes, 
0'58— l'5<S+0'*5>8— l*5s. The difference is 0*5.8— 1’55, and not 
0'58— as has been assumed. This accounts for the difference 
of 0'8 volt. 

The resonance and ionisation potentials of other gases, which 
are based on those of helium, must be reduced by this amount, 
and the following ionisation potentials are obtained after making 
this correction ; H,, l()'4+0*25, 20*7+<)*4; Ng, lT’05+0’3, 24*7, 
30-0; HI, 12*7; HBr, 13-3; HCI, 13-7; HOX, 14*8. \V. K. G. 

Spectroscopic Investigation of the Ionisation of Argon 
by Electron Collisions. F. Horton and A.nn Catherine 
Davies {Proc. Roy. Soc., 1922, [dj, 102, 131 — 15(1). — The authors’ 
previous determinations of the resonance radiation, 11 '5 volts, 
and ionisation, 15*1 volts, of argon (cf. A., 1920, ii, 215) have been 
confirmed by both spectroscopic inve.stigation and current-voltage 
curves. The apparatu.s u.sed reseinhlos tliat developed in their 
experiments with neon (cf. A., 1921, ii, 422). The brighter red 
lines of the argon spectrum appeared simultaneously, at a point 
a few volts higher than the ionisation v’oltagc. Tlie first visibility 
uf the lines is accompanied by a sliarp increase in the current which 
IS due to the neutralisation of the space charge of the emitted 
electrons near the filament. On reducing the voltage the lines 
persist to an extent which depends on the electron current. At 
uioderate gas pressures, the difference between the voltages of 

30*— 2 
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appearance and disappearance of the lines sometimes amounted 
to 11 volts. On decreasing the voltage from about 25 volts, the 
lines in the “ red spectrum,” X 4510'9, X 4345 3, X 4272'3, undergo 
a marked enhancement in the region of 19 to 16 volts. The 
intensity of the bright lines X 7067‘6 and X 6965'8 decreases con- 
tinuously in brightness as the voltage is lowered. The “ blue 
speetrum ” requires for its stimulation higher potential differences 
across the tube. At 19 volts, the lines X 4430'4 and X 4426 2 
become visible, and with increasing voltage the intensity increases 
up to 24 volts and remains stationary until 34 volts, when the 
intensity again rapidly increases. The break at 19 volte corre- 
sponds with the removal of a second electron from an already 
ionised atom, and that at 34 volte with the double ionising voltage 
of the argon atom. The difference between the two values gives 
the normal ionising voltage. From a consideration of the minimum 
voltages at which the “ blue spectrum ” lines could be detected, 
it is shown that the Stark classification of the helium lines into 
“ bivalent ” and “ tervalent ” is inaccurate. The ionisation voltage 
is related to one of the M X-ray absorption limits of the elements 
in a maimer analogous to that in which the helium ionisation voltage 
is related to the K absorption limits, and the neon ionisation 
voltage to the L absorption limits. W. B. G. 

Luminous Discharge in Hydrogen and Mercury and a 
New Method of Measuring Ionisation Potentials. Oeorge 
E. Gibson and W. Albert Noyes, jun. (J. Amtr. Chem. Soc., 1922, 
44 , 2091 — 2106). — The authors have examined the conditions of 
stability of the luminous discharge in hydrogen and mercury, 
and the variation of the potential, E^, at which the luminous 
discharge vanishes, with changes of pressure. To explain the 
phenomena observed, they put forward the hypothesis that the 
potential gradient in the portion of the tube between the cathode 
and the place where ionisation first occurs diminishes as the pressure 
is decreased until at the minimum of the potential drop in this 
region has fallen to a very low value, not more thah a few tenths 
of a volt in the shorter tubes or more than about a volt in the 
longest tubes measured. At the higher pressures, ionisation occurs 
at regions intermediate in position between the anode and cathode, 
and as the pressure is diminished these regions recede from the 
cathode until at the minimum of Ej ionisation occurs only in the 
immediate neighbourhood of the anode. It is shown that the 
voltage at w'hich the luminous discharge in hydrogen disappears 
in tubes furnished with heated tungsten cathodes is a function 
of the pressure for a given tube passing through a minimum value 
which is usually a simple multiple of the ionisation potential 
30-9±0’4 volts. In mercury vapour the disappearance voltage of 
the luminous discharge is a simple integral multiple of the ionisation 
potential, 10'7:h0'4 volts. J. F. S. 

Electrical Conductivity of Hydrochloric Acid and Potassium 
Chloride in Presence of Sucrose. Arthur Joseph Kieea’' 
(Traiia. Faraday Soc., 1922, 18 , 119 — 125). — Experimental deter- 
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minationa have been made of the electrical conductivities at 25® 
of solutions of hydrochloric acid of concentrations ranging from 
O'OSiV to 0*0005JV in the presence of 5%, 10%, and 20% of sucrose. 
Similar determinations were made with potassium chloride solutions 
ranging from 0*01 to 0 0005^ in the presence of 10% of sucrose. 

In the latter case, the equivalent conductivity increased normally 
with increasing dilution, to an asjrmptotio limit. In the case of 
hydrochloric acid solutions, however, the behaviour was abnormal, 
the equivalent conductivity passing through a maximum in the 
region N/300 — N/dOO, dependent on the concentration of the 
sucrose, and thereafter ete^ily decreasing with increasing dilution. 
This abnormality was traced to the presence of minute traces of 
an electrolytic impurity (probably an organic salt of calcium) 
in all samples of sucrose. Values of m in the relation 
in which A and A' are respectively the equivalent conductivities 
in media of unit viscosity and of viscosity have been determined 
as follows : hydrochloric acid and sucrose, 0*57 ; hydrochloric acid 
and dextrose, 0'68 ; potassium chloride and sucrose, dextrose, 
and glycerol, respectively, 0*73, 0*77, and 0*92. The results con- 
firm the conclusion of Kraus (A., 1914, ii, 90) that m approaches 
the value unity as the molecules of the medium become smaller 
in size and the larger the size of the ions of the electrolyte. 

J. S. G. T. 

Conductivity of Sodium Iodide in Amyl Alcohol at very 
Low Concentrations. Charles A. Krals and J. Egbert 

Bishop {J. Amer. C/iem. Soc .^ 1922, 44, 2206—2212). — Exceedingly 
pure amyl alcohol may be prepared, as follows : ordinary amyl 
alcohol was submitted to an initial fractionation and the portion 
boiling above 130® dehydrated over quicklime, after which it was 
redistilled. The product was treated with a small amount of 
sodium and the resulting solution repeated fractionated. In this 
way, amyl alcohol with a specific conducti\dty of 2x10”® was 
obtained and by effecting the fractionation under reduced pressure 
the specific conductivity became 1x10’®. Solutions made up in 
this product were not stable, but if the alcohol was subjected to 
fractional condensation under reduced pressure and the distillate 
collected in the conductivity cell a product with specific conduc- 
tivity l'4xl0“® was obtained and solutions made up in this were 
very stable; solutions of sodium iodide in this specially prepared 
amyl alcohol did not vary more than 0*1% in fourteen hours. 
The electrical conductivity of solutions of sodium iodide in amyl 
alcohol \va.s measured at 18® for concentrations ranging between 
i'OxlO’^A to 17xlO*®iV, The mean variation of the results does 
not exceed 0‘1%. In the more dilute solutions, the points conform 
to the requirements of the law of mass action within the limits of 
tlio experimental error. At the higher concentrations there is 
a small although constant deviation from the mass action relation, 
hrom an extrapolation of the curve to zero concentration the value 
11059 is obtained for Ap and the value 2-933x10’* for K. 
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Variation of the Electrical Conductivity among the Am- 
moniacal Derivatives of Platinous Nitrite. L. A. Tsghuqaev 
and N. A. Vladimirov (/. Muss. Phys. Cham. Soc., 1920, 52, 135-^ 
138). — The values of for tetra-amrainoplatinous nitrite, 

[Pt4NH3](NOo)2 > nitrotriamminoplatinous nitrite, 
[NOaPtSNHglNOa; 

cis- and <ra7i5-dinitrodiamminoplatinum, [(N02)2pt(NH3)g]; and 
potassium platinonitrite are found to be, respectively, 276-5, 96*5, 
0-95, 2-42, and 302*4. The observed value of Agooo nitrotri- 
amminoplatinous platinonitrite, [N02Pt3NH3]2Pt(N02)4, is 217, tho 
value calculated by summation of the mobilities of the corresponding 
ions being 197-2 (cf. Tschugaev and Kiltinovitsch, T., 1916, 109 
1286). T. H. P. 

Passivity and Over-potential. Ulick R. Evans (Trans. 
Faraday Sac., 1922, 18, 1 — 13). — It is suggested that the relative 
values of the interfacial tension.s between the metal, corrosion 
product, and solution is the fivetor on which the protection against 
corrosion of the metal by the solution depends. The activation 
of passive metals by chlorides is related to the peptising action of 
metallic hydroxides by chlorides ; the rendering passive by chromates 
is correlated with the flocculating action of these salts. The pro- 
tective layer probably consists of a layer of oxygen atoms connect, 
ing the metal on the one side with solution on the other. Similarly, 
at a cathodically polarised electrode a layer of hydrogen nuclei 
connect the metal with the liquid, the hydrogen being probably in 
a state iutennediate betw'een the elementary and ionic forms, 
The theory is, in some respects, opposed to that of Friend (T., 
1922, 119, 932). J. 8. G. T. 

Chemical Passivity of Metals. *1. Gii.lis (Naiuunceimschapji. 
Tijdschr., 1921, 3, 66 — 68). — The phenomena of passivity may not 
be explained by the formation of an oxide membrane protecting 
the metal. The most accurate optical methods — which permit 
estimation of a layer of 0-8 — fail to detect any sign of an oxide 
membrane. On the other hand, the metals which become passive 
by anodic polarisation arc also those the ion.s of which do not 
readily discharge and precipitate on the cathode. There is, there- 
fore, a co-cxistencc of the anodic retardation (passivity) and of 
the cathodic retardation (slow metallic precipitation) ; the trans- 
formation is slow in both directions. 

Chemical Abstracts. 

Thermo-electric Force, the Entropy of Electrons and the 
Specific Heat of Metals at High Temperatures. Wendeu 
M. L.4TIMER [J. Amer. CJiem. Soc., 1922, 44, 2136 — 2147).— A 
theoretical paper in which the thermo-electric force of a circuit 
of two metals lia.s been expressed in terms of the entropy of the 
electrons in the two metals. This expression has the form 

dEldT=l^<T.^ . UTir-j^tr^ . dTIT 

where o-j and o-g are the specific heats of the electrons of thd two 
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metals. It has been {^tulated that the specific heat of a gram- 
molecule of electrons in a metal is given by the increase in the 
specific heat at constant volume of a gram-molecule of the metal 
above the equipartition value of 6/2ii. On this assumption, the 
absolute value of the thermo-electric force of the potassium sodium 
couple has been calculated at 25“ from values of the specific heats 
of these metals. The changes in thermo-electric force of platinum, 
iron, cobalt, nickel, gold, copper, tungsten, molybdenum, calcium, 
aluminium, magnesium, and lead against silver have been calculated 
from specific heat data for temperature differences of 100“ to 700°. 
Satisfactory agreement is obtained betrveen the calculated and 
observed values. To make these calculations, the existing data 
on the thermo-electric force have been collected; new data for 
the thermo-electric force of lead, zinc, magnesium, aluminium, 
molybdenum, and tungsten against silver have been obtained, 
and these are summarised in a thermo-electric diagram. The 
entropy of the metal electrons at low temperatures has been 
discussed and the ^ssibility of using thermo-electric data as 
a means of determining C, for metals at higher temperatures 
pointed out. The C, curves for cobalt, iron, calcium, nickel, 
palladium, aluminium, platinum, lead, magnesium, iridium, gold, 
copper, silver, molybdenum, and tungsten have been drawn in 
agreement with existing thcrino-clcctric data. J. F. B. 

Thermochemistry and Electromotive Force in Electric 
Elements. jARt. A. Wasastjee.va (Monograph, HeUingfoTS, 
1918). — A systematic, mathematical study of representative types 
of electrolytic cells, the E.M.F. being derived from the reaction 
energy and the affinity. The following re.sults are recorded for 
the various cells, for the reaction energy, U, the affinity, A, and 
the electromotive force, E, respectively, the subscript figures 
representing absolute temperatures: (1) Cu|.saturated solution 
CuI|I crystals; U, 16290; 15908; B2^0-69. (2) Cd|satur- 

ated solution Cdl,— Hgjij paste|Hg; t'g 20856; 20485; 

EO-45. (3) Cu amalgam 10%|saturated solution CuSOj.oHjO, — 
HgeSO- paste|Hg; U,^-2olir>; .4 2,3 1 6.560 ; Fjgj 0-353. (4) 

HjfO-lA-HCilClj; 1-38. (5) Pblsaturatcd .solution PbClJClj; 

1-58, (6) Hjjequivaicnt weights of FeCl, and FeCL in 

0- lA;-HCl|Pt; A 3480 and 5220; £3530-42 and 0-46. (7) 

Daniell dement with saturated solutions of CuSO,,5HoO and 
ZnSOj.yHjO; £35,6204.5; .425j^49488 (subtract 220 cal. for 
osmotic work); £5,5,1-69. (8) Daniell element w-ith water as 

lOOHjO; £5003.50; J355 50600 ;£ i-098. Ceils delivering electrical 
energy, but without thermal changes, are considered, but no data 
are given. Values obtained for the Clark element are : £5 67310 ; 
djjj 86318 (.subtract 295 cal. for osmotic work) ; 1-43. 

Chemical Abstract.s. 

Ion Formation in Hydrochloric Acid. Ralph 
if. nixON (Meitd. K. Velemkapsakad. A’oM-fnst., 1922, 4, No. 12, 

1— 8)..— If complex acids of the type HjCaClj exist in solutions of 
metallic chlorides in hydrochloric acid solution, a study of the 
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migration of the metaUio ion when such solutions are electrolysed 
should reveal their presence. Solutions of magnesium, calcium, 
barium, and zinc chlorides at different concentrations in concen- 
trated hydrochloric acid were electrolysed for six to eight hours 
at 12 volts, and samples of anolyte and catholyte were analysed. 
The solutions of magnesium and calcium chlorides both showed 
migration of the metal towards the anode at medium concentra- 
tions, hut towards the cathode at higher and lower concentrations. 
The migration towards the anode is strong evidence for the existence 
of complex ions of the type (CaCl 2 )jCla“- The observed migration 
wiU depend on the relative concentrations of these complex ions 
and of the simple ions Ca++, as well as on their migration velocities. 
At low concentrations, Ca++ will predominate. At concentrations 
of [CaClj] approaching saturation, Ca++ may again predominate 
owing either to the decrease in the [HCl] concentration or to the 
formation of a more complex acid (HCi)a(CaCl.,)y which would be 
less dissociated than the simpler acid formed at medium concentra- 
tions. H. R. 


The Hydration of the Lithium-ion. J. Baborovsky and 
J. Velisek (Chem. Listy, 1922, 16, 250— 256).— A new apparatus 
suitable for determining the transport numbers and hydration of 
ions, consists of two membranes of parchment paper separating 
the central portion of the solution from the anodic and cathodic 
portions and also of an arrangement whereby the anodic and 
cathodic vessels can be disconnected and weighed with their con- 
tents. The hydration of the lithium-ion was calculated from the 
change in weights and in concentrations of the solutions around 
the electrodes. The determination of the hydration of ions by this 
method is complicated by electro-osmosis. This the authors claim 
to have measured by replacing the two parchment paper membranes 
by a single membrane and estimating the differences in the con- 
centration and specific gravity of the central portion after each 
experiment. The lithium-ion has one more molecule of water of 
hydration than the chlorine-ion. The transport, number of lithium 
in a decinormal solution of its chloride is 0-3128d;0 0048. The 
authors propose that the hydration of ions should be expressed in 
terms relative to that of the hydrogen-ion (the most mobile of all) 
which would be put equal to zero. W . T. 


Electrolysis with Drops of Mercury as the Electrode. 

J. Heybovsky (Chem. Listy, 1922, 16, 256 — 264). — To study the 
electrolysis of aqueous solutions of the alkali and alkaline-earth 
metals, the author employed drops of mercury as the electrode; 
the appar.-.tus is figured. This enabled him to determine the 
exact course of the electrolysis. Electrolysis is produced when a 
certain E.M.F. is applied the value of which is characteristic of 
each salt and depends on the logarithm of the concentration. The 
rapid increase of the current is explained by a diffusion towards 
the interior of the drop of mercury of very dilute amalgams. This 
diffusion commences because the metal has not sufficient mercury 
for combination. The author calculated the potential at which 
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the kations deposit from their normal solutions on a mercury 
cathode: lithium, —2-023: sodium, —1-860; potassium, —1-883- 
rubidium, -1-796; cesium, -1-837. The affinity of the metals 
for mercury is given by the difference between the characteristic 
potentials of polarised drops and the normal electrol}rtie potentials 
of the pure alkali metals. They were found to be lithium 
1-281; sodium, 1-138; potassium 1-32.5; rubidium, 1-403; caisium’ 
(1-50). -VV. X 

Simultaneous Electrodeposition of Lead and Lead Dioxide. 

M. G. Mellon and H. F. Reinhahd (Froc. Indiana Amd. Sci., 
1921, 181 188). The amounts of lead and lead dioxide deposited 

simultaneously on the cathode and anode respectively when a 
solution of lead nitrate is electrolysed under varying conditions 
are variable when free nitric acid is present, but for neutral solutions 
a fair constancy exists in the ratios for the amounts of each of the 
two deposits to that of the quantity of silver deposited in a coulo- 
meter in the circuit. The ratios of the anode and cathode deposits 
respectively to the lead equivalent of the silver were 1-0053 (altern- 
atively, 0-990) and 0-9864. The cause of the inaccuracy has not 
been traced. Chemical Abstracts. 

Electrolytic Migration of Sodium through Glass. M 
PntANi and E. Lax (Z. tech. Phrjsik, 1922, 3, 232— 235).— The 
film of water which pemists inside an exhausted glass tube was 
removed by the migration of sodium ions through the glass. A 
tube shaped like a lamp bulb and containing a small tungsten wire 
was exhausted and immersed in molten sodium nitrate at 450°. 
The wire was lieatcd to a high temperature and a potential of 
200 volts was applied between the wire and the molten bath. 
Sodium ions migrated through the glass and a yellow luminescence 
was produced m the tube. The water film was displaced by this 
process and was attacked by the hot tungsten as evidenced by the 
formation of a film of blue tungsten trioxide on the tube. 

Chemical Abstracts. 


Method of Maintaining Small Objects at any Temperature 
between -180° and +20°. P. P. Ciorn and L. S Taylor 
[J. Opl. Soc. Amer., 1922, 6, 906— 909).— The object is placed 
within a double-walled vacuum tube through which a stream of 
raid air, produced by the evaporation of liquid air contained in a 
euar vessel, is maintained. The rate of evaporation is controlled 
ty means of an electric heater immersed in the liquid air, and 
determines the temperature to which the object is subjected. If 
desired, the object may be placed beyond the splayed-out end of 
vacuum tube and an unbroken .stream of cold air caused to 
now across It by suction across the gap between the end of this 
nnm "'<1® mouth of a second tube connected to a vacuum 

L .,P' , intter tube should have a diameter about double that 
Tbo n should be about twice that of the gap. 

linniri “ preferably iinsilvered, and is charged with 

4 a air through a funnel extending almost to the bottom and 
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provided with a plug of glass wool for filtering out ice and solid 
carbon dioxide. Temperature regulation may be maintained 
constant to within about 4° for many hours. J. S. G. T, 


Heat of Evaporation. W. Herz {Z. anorg. Chem., 1922, 
124, 56 — 58). — Employing the values obtained by Young, the 
author finds that the quotients of heats of evaporation at equal 
fractions of the critical temperatures (on absolute scale) are fairly 
constant for the twenty-six organic compounds investigated. The 
quotient of latent heat of evaporation and absolute temperature is 
given for pentane at different temperatures, and remains fairly con- 
stant. 0-11— 0-15, except in the neighbourhood of the critical 
temperature. The same was found to hold in the case of twenty- 
eight other organic compounds. Acetic acid is exceptional, this 
being probably due to association. W. T. 

The Form of the Vapour Pressure Curve at High Tem- 
perature. I. The Curve for Lead. CHRisiorHBB Kei.k 
Inqold (T.. 1922, 121, 2419—2432). 


High Temperature Investigations. XV. The Vapour 
Pressure of the .Alkali Fluorides. Otto Ruff, Gerhard 
Schmidt, and Susanne Mugdan {Z. anorg. Cketn., 1922, 123, 83 — 
gg\ — "ptie apparatus used was like that dc.9cribcd by Ruff and 
Mugdan (A., 1921, ii, 485) except that irddium crucibles were 
employed. The results arc given for the fluorides of sodium, 
lithium, potas.sium, rubidium, and ctesium. The latent heat of 

’ > .1.^1 r : a’.. /A 1 


peratures calculated by the relationship Tj— 1’552 ',bo 
^ lO"; NaF, 3070”; KF, 2750”; RhF, 2600”; CsF, 2370”^ ^ 


Heats of Combustion and Energy of Dissociation. Walter 
HiiCKEL {Ber., 1922, 55. [B], 2839-^843).— A detailed criticism 
of the publications of von Weinberg on this subject (A., 1920, 

ii, 668, 669). , 

In the final tables given by von Weinberg, only the previ- 
ously known data for HCI, HBr, and HI are indojmndent of 
hypothesis. The values for the G — C, C H, C— C, C=C, C) G, 
Q — J3r, and C — I linkings depend on the equality of 'tv\i 

which has not been established. All the other data depend also on 
other unproved assumptions. The value of Weinberg’s work lies 
in the fact that he has established for the first time a series of in- 
teresting relationships between the energy content of different organic 
compounds a-s illustrated by the .scheme: (1) G,coi=9c-o HVc-c. 
Q,oo,= Qc^-c+Q^^. f?c-o = (?c^-e (2) = 

(3) — Qcu~Qci:\ C^uci- 

The Energy of the Atomic Linkings in Diamond Md in 
Aliphatic Hydroceubons. K. Fajans {Ber., 1922, 55, [ i> 
2826—2838; cf. A., 1920, ii. 354).— A reply to various criticisms 
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in many of which allowance has not been made for the admitted 
uncertainty of the author’s data (cf. Hiiokel, A., 1920, i, 603; 
Polanjd, A., 1921, ii, 179; Swientoslawski, A., 1921, ii 535- von 
Weinberg, A., 1920, ii, 668, 669; Thiel, A., 1920, ii, 667). ’ 

1. Heat of siMimatiom. of carbon and the absolute values of the 
Unking energies. — In the previous paper, the heat of sublimation 
of carbon was assumed for purposes of numerical illustration to 
be 287 Cal. Subsequently it has been shown by Kohn (A., 1921, 
ii, 302) that the heat of sublimation of carbon is 163-5 Cal. as a 
general mean of all measurements and that of diamond 168 Cal. 
The values for the most important linking energies have therefore 
been recalculated on a basis of 150 Cal. as the most probable value, 
on the supposition that carbon vapour is monatomic at 4200°^ 
and that an equilibrium is established in Lummer’s experiments. 

2. The energy of the double and triple linking.— It is shown by a 
somewhat modified method that the heat of formation of a double 
or treble bond is greater than that of a single bond. Arguments 
are advanced in disproof of the eriticism by Thiel (toe. cit.) that 
this conception is contrary to the known instability of substances 
with unsaturated linkings. 

3. Chemical forces in crystals. — It has been asserted by Thiel 
{loc. cit.) that the chemical forces which are operative in the form- 
ation of a crystal are essentially tho.se of subsidiary valency. This 
does not appear to be universally true, since the forces which hold 
the sodium chloride lattice together are identical with those which 
are operative in the vaporised salt molecule. The lattice is there- 
fore held together by main valencies and the heat of sublimation 
is of the same order as that of the dissociation of the molecules 
into the free ions. On the other hand, the lattices of many organic 
compounds, for example solid hexane, are without doubt held 
together entirely by subsidiary valencies; this is shown by the 
fact that the molecular heat of sublimation of solid hexane is only 
8 Cal., whereas the energy necessary for the disruption of the 
vaporised molecule into atdhs is calculated to be loll Cal. The 
conception that the valency forces which unite the carbon atoms 
in the diamond lattice arc identical with those uniting the carbon 
atoms of aliphatic compounds is not new; the .advance made by 
Fajans consists in the exact quantitative demonstration of the 
correctness of the hypothesis by thermochcmical methods. 

4. The remainder of the communication is devoted to a question 

of priority (cf. von Weinberg, loc. cit.). H. W. 

The Thermochemistry of Carbon Compounds. A. TniEi. 
(Ber., 1922, 55, [B], 2844 — 2845). — A reply to Fajans (preceding 
abstract). H. W. 

Thermochemistry of Solutions. M. Lbvalt-Ezersky- [J. 
Buss. Phys. Chem. Hoc., 1920, 52, 108 — 113). — Simple reiisoning 
from fundamental principles le.ads to ,a number of equations which 
may be combined in the form ; q'„~q„~Bgt=BQ,-Q„=d>t- 
where ^ represents the heat of dilution of a 
solution containing 100m/(100— m) grams of solute per 100 grams 
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of water to the concentration f%, and 5^, and have analogous 
significations ; Qi and Qm are the heats of solution of 1002/(100— i) 
and 100m/(100— m) grams, respectively, of the solute in 100 grams 
of water; and ^i=»n(100 — l)Qtll(100 — m), that is, 

corresponds with the difference between the heats of solution of 
one and the same quantity of the solute in such different amounts 
of water that solutions of 2% and m% concentration, respectively, 
are obtained; and represent, respectively, the heats of 
reaction of 1002/(100-2) and 100m/(100— m) grams of the solute, 
liquefied at the temperature of the experiment, with 100 grams of 
water. 

The above equation furnishes a convenient means of passing 
from the heats of solution of different amounts of a substance in 
one and the same amount of solvent to the heats of solution of 
one and the same quantity of solute in different quantities of 
solvent and from these to the heats of dilution. T. H. P. 


Effect of Variation in Weight of the Riders and Plummets 
of the Westphal Balance on the Accuracy of Specific 
Gravity Determinations. Edward A. Tschddy {J. Amr. 
Chem. Soc., 1922, 44, 2130— 2135).— Accurate specific gravity 
determinations with the Westphal balance arc possible only when 
the weight of water displaced by the plummet at 15° and the weights 
of the riders possess an exact multiple relationship amongst them- 
selves. Variations in weight of the riders which disturb this 
relationship produce errors, often of considerable magnitude, in 
specific gravity determinations. Inaccurate plummet thermo- 
nieters are also a source of error. The magnitude of ordinary 
variation in weight of riders and plummets has been ascertained, 
and equations have been derived for calculating the correction 
which must be applied to any indicated balance reading to obtain 
the true specific gravity of liquids lighter or heavier than water. 
Application of the corrections for any specific system of riders 
to indicated balance readings is facilitifced by the construction and 
use of correction graphs. J- F. S. 


The Degree of Molecular Polymerisation of Substances 
under Critical Conditions. J. A. Mtjixer [Compt. rend., 
1922, 175 , 760 — 761). — A tabic of the calculated values of the 
degree of polymerisation of a number of elements and corapounde 
under critical conditions is given. All the substances included, 
with the exccirtion of helium, undergo polymerisation to a certam 
extent ; those which, under normal conditions of pressure anti 
temperature, approximate in their behaviour to perfect gases are 
least affected, the values of the mean degree of polymensation 
ranging from 1-227 in the case of hydrogen to 1-285 in that ol 
nitrogen. Liquid hydrocarbons and monohalogen derivatives 0 
benzene give values from 1-39 to 1-45, whilst those for eaters 0 
saturated monobasic fatty acids va^ from 1-45 to 1-48. Nitriles, 
water, and acetic acid yield results in the neighbourhood of -- 

H. J. h- 
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Corresponding Slates. W. Herz»(Z. arwrg. Ckem., 1922 
123, 132 — 136).— A theoretical paper in which the author in- 
vestigates whether there is a constant relationship between the 
viscosity of liquids at the same fraction of the critical temperature 
The viscosity at one-half the absolute critical temperature is 
divided by the viscosity at seven-twelfths the absolute critical tem- 
perature. In the case of 29 non-associating liquids, the ratio is 
1-51— 1-91- In the case of liquids which associate, the viscosity 
decreases more rapidly with increasing temperature and the ratio 
in the case of six liquids varies from 1-95 to 4-33. The author 
in the same way finds the ratio of the refractive indices at corre- 
sponding tempe ratures. Th e refra ctive index is calculated by 
equation n=VM+2dBi,IJU-dRi,. In the case of 29 liquids 
the approximate constancy of the ratio showed the validity of the 
law of corresponding states. p 


The Viscosity of Amphoteric Electrolytes in Solution 

Guhnak Hedestrand (Z. arwrg. Chem., 1922. 124, 153—184). 

Solutions of amino-acids are found to have a minimum viscosity at 
the isoelectric point. In the case of glycine and alanine, the viscosities 
of the anions is greater than that of the kations. Mixtures of 
glycine and alanine solutions have a viscosity which is the arith- 
metical mean of the corresponding unmixed solutions. The 
addition of neutral salts increases the viscosity of glycine and 
alanine solutions: it also di.splaces the minimum. The minimum 
viscosity of a gelatin solution is at the isoelectric point; the 
addition of salts increases the minimum value and at the same 
time shif^ it to a lower hydrogen-ion concentration. On both 
bides of the ininiinura, the viscosity is decreased considerably by 
the salts. -The author treated powdered gelatin with hydrochloric 
acid, and found that, on washing, a large amount of the gelatin 
went mto solution; the same result was obtained by treating 
the powder with a raixture^of hydrochloric acid and a salt. 

W. T. 


ESect of Surface Tension. P. B. Gangui.y and B. C. Banerji 
{Z. anorg. Chern., 1922, 124, 140-142).— A stick of sodium hydr- 
oxide was he d vertically in distilled water so that only one-half 
was immersed. In the absence of stirring, the part of the stick 
m contact with the surface dissolved the more rapidly. The same 
was observed in the case of sticks of potassium hydroxide, sodium 
nitrite, copper sulphate, and zinc chloride, and a'lso of a zinc rod 
m dilute sulphuric acid. In the case of an iron rod in hydro- 
hlonc acid the reverse was observed and the part further from 
the surface dmsolved the more rapidly. These effects are reduced 
oy lowermg the surface tension by a covering of oil. and are there- 
lore assumed to be due to surface tension effects. W. T. 

Calculation of the Amount of 

and Tatjana GCnke 
m. Z., 1922, 132 , 82 — 83). — The amount of adsorbed solvent 
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can be calculated by Gurvifsch’s equation for positive adsorption 
(A., 1014, ii, 435). H. K, 

The Sorption of Saturated Vapours by Charcoal. John 
Driver and James Brierley Firth (T., 1922, 121, 2409 — 2414). 

Salt Adsorption on Metal Surfaces. H. von Euler and 
G. ZiMMBRLUND {Arkiv Kem. Min. Oeol., 1922, 8, No. 14, 1 — 23).— 
Measurements have been made of the silver nitrate and potassium 
chloride adsorbed from aqueous solution “by finely divided gold 
particle.s and by gold leaf. It has been found that the amount 
adsorbed increases with the amount of salt in solution, at first 
linearly and then tending to a maximum. At the maximum there 
is more adsorbed than would correspond vrith a unimolecular layer 
on the gold. Experiments are also described with mercury drop- 
ping through a calomel solution in w'hich the amount of mercury 
in solution was determined by finding its effect as an enzyme 
poison. W. O. K. 

Mordanting of Wool with Potash Alum. W. W. Paddo.*: 
(J. Physical Chem., 1922, 26, 790 — 793). — Experiments are do. 
scribed from which it is concluded that, contrary to the opinion 
of ICnecht, the mordanting of wool with potash alum does not lead 
to the formation of definite chemical compounds on the fibre, but 
is strictly an absorption phenomenon in which both alumina and 
sulphuric acid are involved. J. S. G. T. 

Mordants. III. Chrome. Wilder D. Bancroft (J. 
Physical Chem., 1922, 26, 736 — 772). — The author reviews critically 
a part of the literature, more especially the work of Liechti and 
Hummel (J. Soc. Chem. Ind., 1893, 12, 244) concerned with the 
use of chromic oxide as a mordant in dyeing wool, cotton, and silk. 
The following are among the conclusions drawn ; from dichromatc 
solutions wool first adsorbs chromic acid and this is reduced to 
chromic oxide, which is the true mordant; within limits, increasing 
the acid concentration increa.se3 the chromic acid taken up; 
chromic acid oxidises organic compounds more readily in presence 
than in absence of wool; when wool is mordanted with chrome 
alum, a basic sulphate changing later to chromic oxide is first 
formed; silk adsorbs chromic oxide less strongly than wool does; 
cotton takes up scarcely any chromic oxide from chrome alum, 
but adsorbs it from an alkali solution; there is no evidence of the 
formation of any definite compound when wool is mordanted with 
chromic oxide. J. S. G. T. 

Tungsten Furnace for Experiments on Dissociation and 
Ionisation. K. T. Compton {J. Opt. Soc. Amer., 1922, 6, 910— 
912). — Tungsten sheet is bent into the form of a cylindrical tube 
and clamped by end pieces each consisting of a steel ring fitting 
in a split rectangular steel block. The blocks are mounted on 
water-cooled brass tubes serving as leads for the heating current. 
Short glass tubes surround the leads for purposes of insulation. 
Loops of fine tungsten wire, drawn tightly round the cylindrical 
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tube, prevent bulging of the furnace. The central electrode 
consists of a straight len^h of “20 rail.” tungsten uire welded to 
heavier molybdenum leads. A furnace 00 mm. overall length and 
about 5 mm. diameter was raised to a white heat by 100 amneres 
at 6 volts, and reached its melting point when a current of about 
200 amperes was employed. J S G T 

The Thecal Decomposition of Chlorine. Fr. A. Henolein 
(Z. arwrg. Chem 1922, 123, 137— 165).— A description of the 
apparatus suitable for a reactive gas at low pressure and high 
temperature is given in detail (cf. tliis vol., ii, 441). The 
apparatus was tested by measuring the dissociation of bromine. 
The dissociation of chlorine was investigated at a pressure of 
1 X 10 atmospheres and between the temperatures of 700° and 
900°. The following relationship was found to hold loe A'riEtmian 
-(5400/4-5717’) -f 1-75 log T— 4-OOx 10-’T+4-726x l&^J^'*+ 0-93 
(of. Bodenstcin, A., 1916, ii, 554). The chemical constant of 
monatomic chlorine was calculated in three different ways : (1) bv 
Stern’s method (A., 1914, ii, 543), (2) by the reaction Ag+1CL= 
AgCl, the heat effect and electromotive force of which are accurately 
known, (3) by the reaction Hg+ JCl 2 =HgCI. The values found 
were respectively 0-68, 0-93, and 1-50. A linear relationship w’as 
found to exist between the heats of di.s.sociation of chlorine, 
bromine, and iodine and their atomic radii and other spatial and 
thermal constants. The olcctroaffinity of cldorino was calculated 
to be 73 cal. yy ^ 

Theoi-y of Solvates. J.t. K. Syrkin (Bull. Imt. Polyl. 
hanovo.\oznesen^Jc 1922, 6, 267-280).-Solvates in general and 
hytotes m particular vary in composition and are stable only 
within narrow limiting conditions, so that they must bo regarded 
as transitory systems of physico-chemical character. The structure 
of a hydrate may be represented as a molecule of solute surrounded 
by an envelope of water molecules. Such of the latter as are near 
to the nucleus are held by a force approximating to chemical force, 
Hliereas the more remote, semi-combined water molecules exist 
under the conhgurational influcnce.s of chemical and kinetic forces, 
me systeiri being in a condition of stationary thermal equilibrium 
tlence it is possible for hydrates of different comixisition to exLst 
in one and the same solution. This equilibrium of hydrates 
possesses a macraseopic character. The gradual variation of the 
temperature confirms these views and 
<'’'®.d'^‘=o'"POsition of a hydrate from the stoicheio- 
huHrai,- ““ ordinary system. The existence of 

ind showTi also by the change in the internal pressure, 

1 infernal forces may be expressed as the 
dirRer/'l® ''‘l""’«'ent of chemical affinity (cf. Tammann, “ Uber 

der TAn inneren Kriiften und Kigenschaften 

uer iosungen,” 1907, 34). T H P 

Carbon Dioxide and Nitrous Oxide in certain 

5241— t' Kunerth (Physical Rev., 1922, 19, 512— 

n view of its bearing on the Lewis-Langmuir theory, a 
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comparison was made between the solubilities of carbon dioxide 
and of nitrons oxide between 18“ and 36“ in water, acetone, acetic 
acid, methyl alcohol, pyridine, ethyl alcohol, benzaldehyde, aniline, 
amyl acetate, ethylene bromide, tsoamyl alcohol, and chloroform, 
In this series, the ratio of the solubility of carbon dioxide to that 
of nitrous oxide decreases regularly from 1-34 to 0’66. The ratio 
is nearly constant for each solvent, and the temperature coefiBcient, 
ds/sdT, which is always negative, is in most cases nearly the same 
for the two gases. It is found that Raoult’s law does not hold 
for the solubility of ga.sc3 in liquids, and that there is little, if any, 
relation between solubility and the difference between internal 
or cohesion pressures of solvent and solute. Since, however, the 
ratio of the solubOities of carbon dioxide and nitrous oxide (the 
former of which is the more active chemically, and therefore hae 
the stronger polarity) varies regularly with the dielectric constant 
of the solvent, and since this constant may be taken as an index 
of the polarity of the solvent, it is suggested that polarity may be 
an important factor in determining the relative solubiUty of gases 
in liquids. The following figures, for carbon dioxide and nitrons 
oxide, respectively, at 20“, are abstracted from a table giving the 
solubilities expressed in c.c. of the gas under existing barometric 
pressure per c.c. of solvent; water, 0-900, 0-675; acetone, 6-98, 
6-03 ; acetic acid, 5-23, 4-85 ; pyridine, 3-85, 3-58 ; methyl alcohol, 
3-57, 3-32; ethyl alcohol, 2-87, 2-99; benzaldehyde, 2-98, 3-15; 
aniline, 1-38, 1-48; amyl acetate, 4-65, 5-14; ethylene bromide, 
2-27, 2-81; fsoamyl alcohol, 1-91, 2-47; chloroform, 3-71, 5-60. 

A. A. E. 

Partition of a Substance between two Solvents and the 
Solution Field of Force. N. A. Schilov and L. K. Lepi.v 
[ with M. P. Jantschak] {Nachr. Phys.-Chem. Lotrumossow-Oea., 
1920, 1, 1—103; from Chem. Zentr., 1922, iii, 541— 542).— The 
partition of a dissolved substance between two liquid phases 
changes rvith varying concentrations and only remains constant 
in particular cases owing to the operation of compensating factors, 
The partition does not in general depend on the solubilities in the 
individual solvents; this relationship, in fact, only holds at the 
triple point of the three phases. The isotherms for the changes 
in concentration are different for each phiuse and are not linear. 
The relation k=c^jc^ is only a particular case of the relation i'= 
Cj”/c 2 = 5 ' . c'/C 2 ", where re is an integer or fraction and given by 
re=log PiAog Pj, Pi and Pj being factors expressing the changes 
in the solution field of force (liisungskraftfeld) depending on con- 
centration. The partition coefficient thus obtained is constant 
for many systems, excepting those where the two solvents have a 
considerable reciprocal solubility, and where chemical factors may 
play a part. G- W. R. 

BoUibility of Liquids in Liquids. Tbe Partition of the 
Lpwer Acids, particularly Formic, between Water ana 
various Organic Solvents. Neu, E. Gordon and E. Ejimst 
Reid (J. Physical Chem., 1922, 26, 773 — 789).— The partition 
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ratios at 25 of formic acid between water and the foUowine 
respective solvents : cotton-seed oil, petroleum, benzene toluene 
xylene, carton tetrachloride, carbon disulphide, and bromoform’ 
have been determine. In Me manner, the respective partition 
ratios at 25 of acetic acid between water and either cotton-seed 
oil or petroleum, of propionic and butyric acids between water 
and cotton-seto oil have been determined. The results have been 
employed to determme the so-called solubilities of the acids in the 
solvents and vice versa. J S G T 

The Behaviour of Two Metals towards One Another when 
Dissolved m Mercury. G. Tammann and W. Jandkr {Z. anora. 
Chem., 1922, 124, 105—122). — The authors investigated the 
affinity of one metal for another when dissolved in mercury* 

(1) by measurmg the freezing-point depression of the compound 
crystals and comparing this with that of the components 

(2) by measurmg the influence of the one metal on the E M F 

concentration-curve of the other dissolved in a third more noble 
liquid metal. Thus the addition of small amounts of a more noble 
to a less noble metal has but a very small effect on the E.M F if 
the compound of the two metals Ls very highly dissociated, whereas 
if a stable compound is formed, then a sudden change in the E M F 
is caused when the concentrations of the metals correspond with 
the composition of this compound. The following intermetallic 
compounds were found to be very stable : AuZn, Mg,Sn CeSn 
and having very high affinity constants. AuZn 

.&=1X10'“. CeSru A^=lxlO“. Ce.Bi K= 
3xl0i-». Cf. water A'=4-6x lO’S.^Others were very hi^ly 
dissociated m solution in mercury; for example, compounds of 
gold vnth cadmium and lead, of silver with zinc and cadmium of 
copper with zmo and cadmium. 

Systems in whi^ Metals Crystallise. John h. HAUonTON 

^ Winifred Ford {Trans. Faraday Soc., 1922, 18 ll‘> 

elements the crystalline structures" of 
which have been determined by JT-ray analysis, five only are 
exceptions to the rule that all elements of the same periodic series 
rystallise in the same sy.stcm. In nearly every case, alloys which 

solutions right across the 
quilibnum diagram, crystallise in the same system There 
botivecn the changes which occur in 
the physical properties of metals at the melting point and the 

d resistivity of the metals in the odd series 

giyup 0. J iS G T 

CoUoids. N. P. Peskov ' {Bnll. 

-J T.- ^^“^^o-yo-nesensk., 1922, 6, 73— 99).— The theoretical 
elusions T^ *™d to the following eon- 

of heTerna™ " ‘'i' ^ oonctption 

the from tliat assumed by 

viewof phases, but is identical with the molecular-kmetic 

universe ; the latter is termed the generalised conception 
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of heterogeneity. The notion of dispersion current in the chemistry 
of colloids must be regarded as composed of two different con. 
ceptions, distinguished as qualitative and quantitative dispersion. 
The former of these is synonymous with the generalised conception 
of heterogeneity referred to above, and has no special bearing on 
systems represented by suspensions, colloids, and solutions. The 
latter, possessing a dimensional character, differs from the idea 
of a phase only in that the latter is characterised by the spacial 
magnitudes of its separate elements. Thus all systems to which 
the term quantitative is applied must be considered to be polyphasic. 

Physical theories of colloids in general postulate that : (1) sus- 
pensions, colloids, and true solutions are systems, the qualitative 
differences between which may be regarded as functions of their 
degrees of dispersion, (2) colloids represent typical polyphase 
systems, and (3) all the characteristic properties of colloids arc 
merely the results of the magnitudes of the molecules. The logical 
objection to such theories is that they accept as results of the 
doctrine of dispersion the hypothetical assumptions on which 
this doctrine is based. 

The author considers that only careful investigation, from all 
points of view, of the process of coagulation and of the adsorption 
phenomena accompanying them will decide the question of the 
heterogeneity of colloids in their normal condition. T. H. P. 

Electrical Colloid Synthesis. Sven Bodforss and Per 
Frolich {KoU. Ckem. Beikefte, 1922, 16, 301 — 340). — Svedberg’s 
method of synthesis of coIloid.s has been investigated for the case 
where the induction coil current is replaced by a high tension 
symmetrical alternating current and the dependence of the amount 
of dispersion on the dimensions of the oscillation circuit determined, 
The dispersion of copper, tin, lead, zinc, antimony, aluminium, 
silver, magnesium, bismuth, and thallium by Svedberg’s method 
and the present method ha.s been compared, and it is shoivn that 
for the more easily dispersed metals the present method is inferior 
to the original Svedberg method, the yield being about one-half 
to two-thirds that obtained by the older method. In the case 
of the harder metals, the dispersion is about the same by both 
methods. Alloys belonging to the systems lead-tin and antimony- 
zinc have been dispersed by the present method and the sols prof 
duced examined. J- ^ - 

Winkelblech's Phenomenon or Pseudo-extraction and its 
Importance in Colloidal Chemistry. New Methods of 
Extracting Solids. K. Charitscukov {J. Buss. Phys. Ckem. 
Soc., 1920, 52, 96— 107).— Winkelbiech (A., 1907, ii, 17) found 
that when certain p.seudo-solution.s are treated with various non- 
aqueous solvent.s insoluble in water, the solid disperse phase passes 
partly or completely into the liquid, non-aqueous phase, throug i- 
out which it becomes distributed in the form of a gel. Thi-s pheno- 
inenon is usually regarded as a s|>ecial case of adsorption, but 
results obtained on examining different combinations of dispeKU 
phases and non-aqueous solvents arc completely incompati e 
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with this view. The effect seems to be due rather to mechanical 
seizure of the molecules of the solid phase by disintegrated liquid 
drops of lower specific gravity or to attraction of these molecules 
to the bottom by molecules of a heavier liquid. 

From a pseudo-solution of gelatin part of the sol may be drawn 
to either the surface or the bottom of the liquid by treatment with 
light petroleum, chloroform, carbon disulphide, etc., and owing to 
the resemblance of the phenomenon to extraction the author terms 
it “ pseudo-extraction.” 

For the velocity of transport of the molecules, Lewis’s formula, 
y=2t^S{S—Sj)/9ri, should be valid, S and being the specific 
gravities of the solid and liquid phase.s, r the radius of the molecules, 
and ri the coefficient of viscosity, but greater exactitude would 
be attained by addition of the term. ‘2t^S{S—d)IQri, d denoting the 
specific gravity of air. 

The fact that sola of silicic acid, Prussian blue, and almost all 
metals 'remain unchanged when treated with light petroleum, 
benzene, and similar liquids is explained on the assumption that, 
for certain values of 5 and S, the magnitude of V wilt be negative,’ 
the specifically lighter molecules of air and light petroleum being 
then not in a condition to draw upwards the heavier molecules 
of the sols of metals and various oxides. 

The results of experiments on the pseudo-extraction of gelatin, 
agar-agar, and sodium oleatc show that the quantity of the colloidal 
substance thus extracted is not proportional to the concentration ; 
when the latter is very high, no pseudo-extraction takes place! 
For every disperse phase, the phenomenon appears to exhibit an 
optimum concentration and an optimum temperature. In no 
case, however, is it possible to remove by pseudo-extraction the 
whole amount of a sol occurring in the disperse phase. The excess 
above the normal proportion of potassium hydrogen tartrate or 
sodium sulphate present in supersaturated solution is withdrawn 
instantaneously from the latter by shaking with light petroleum. 
The same occurs when an aqueous alcoholic solution of sucrose is 
similarly treated, but in this instance the sucrose wthdrawn partly 
redissolves in the aqueous alcoholic layer on prolonged keeping of the 
system after being shaken with the light petroleum. T. H. P. 

General Method for Obt ainin g Gels of Inorganic Salts 
and its Relation to Theories of the CoUoidal State. K. 

Ohahitschkov (7. Russ. Phys . Chem . Roc., 1920, 52, 91. — 96), — 
treatment of a solution of sodium (potassium, etc.) naphthenate 
m a hydrocarbon containing e.xcess of naphthenic acid with 
ly ogen chloride or carbon dioxide yields colloidal sodium chloride 
or carbonate. With heavy metal salts of naphthenic acid, which 
isso ve readily in benzene, toluene, or light petroleum, excess 
naphthenic acid is not required ; colloidal cupric and mercuric 
obtainable in this W'ay. The naphthenic acid 
y be replaced by oleic acid. The products formed show 
movement and the corresponding ultramicroscopic 
ppearance. The sol first formed rapidly undergoes coagulation 
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but not throughout its entire mass, part remaining in a condition 
of pseudo-solution detectable ultramicroscopically. 

Treatment of ferrous sulphate in the above way results in the 
formation of a white precipitate which, as oiddation proceeds, is 
gradually converted first into a black sol of triferric tetroxide and 
ultimately into a brown sol of ferric oxide. The action of hydrogen 
chloride on ferric naphthenate yields, not ferric, but ferrous 
chloride, the hydrogen chloride acting as a reducing agent under 
these conditions. i- , 

These and allied phenomena do not a,ppear to be explicable by 
any of the existing theories of the colloidal state, or by von Wei- 
marn’s crystallisation theory, which is generally accepted. Neither 
this author’s formula for expressing the course of separation of 
precipitates, nor that given by Nernst to indicate the velocity nith 
which a precipitate forms round centres of crystallisation, takes 
into account the attraction or affinity between solvent and solute, 
which constitutes an important factor ; in many cases, the whole 
process of crystallisation is the resultant of the force uniting the 
molecules and the affinity of the latter for the solvent. 

The author regards gels and sols as the extreme and final stages 
of the interactions between solid and liquid phases, intermediate 
stages being represented by crystals of various degrees of symm^ry. 

T, Jtl. P. 


Sensitisation of Coagulation Processes : Colloids as 
Indicators of Photo-electric Efiects. N. P. Peskov {Bull. 
Inst. Pohjt. Ivanovo-Voznesensk., 1922, 6, 101— 104).— ^thracene 
is found to exert a sensitising action on the coagulation of sols 
of arsenic trisulphide, platinum, and carbon, but it is not known 
if this action is exercised towards all sols or if it is limited to those 
carrying a definite charge. The action does not depend on 
chemical transformation of the anthracene or on its fluorescence, 
but lies in the electronic transpositions taking place in the system 
under the influence of insolation. Hence colloids constitute a 
new type of indicator for photo-electric effects. Reference )8 
made to the various pos.sible interpretations of the mechanism of 
the coagulation of colloids under the sensitising uction of 
anthracene. 


Flocculation by Mixtures of Electrolytes. H. Pkeundlich 
and P. SCHOLZ (KoU. Ghem. Bcihefte, 1922, 16, 267—284). Ihc 
authors have confirmed the results of Oden, to the oUect that the 
coagulating properties of a salt are diminished or destroyed by the 
presence of a second salt, but in contradiction to Oden they have 
also found that the reduction is not due to a diminution of the 
kation action by the anion but rather to an antagonism between 
the kations. Tlie antagonistic action is measured by mixing 
Oden’s sulphur sol with a quantity of an electrolyte insufficient 
to cause flocculation and then determining the quantity of a second 
electrolyte necessary to effect this change. In the case of ion 
pairs with strong antagonism such as magnesium-lithium, or 
magnesium-hydrogen, the coagulation value of the magnesium 
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js a whole number multiple of the value obtained when the coagul- 
ation is effected by magneaium alone. The anions have also an 
influence in the diminution of the coagulation value in the order 
citrate" > sulphate" > chloride'. Definitely hydrophobic, sols, such 
as Weimam’s sulphur sol and Donau’s gold sol, do not exhibit 
the above-named phenomena. In these cases the coagulation 
values of sols containing electrolyte are always less than those of 
the pure sols ; that is, the action of the two electrolytes is additive, 
as is to be anticipate from the coagulation hypothesis of hydro- 
phobic sola. In these cases also, the coagulum cannot be peptised 
by electrolytes. The behaviour of Oden’s sulphur sol is probably 
to be connected with its distinct hydrophilic character; that is, 
uith the hydration of the micellae. In the case of arseipc sulphide 
Bol, a certain antagonism is observed for salts such as lithium 
chloride and magnesium chloride. J. F. S. 

Coagulation of Manganese Dioxide Sol by Difierent 
Electrolytes. Phani Bhtjsan Ganottly and N. R. Dhar (J. 
Physical Chem.y 1922, 26, 701 — 714). — The coagulative powers of 
different electrolytes on manganese dioxide sol do not follow the 
Schulze-Hardy law, namely, the higher the valency of an ion the 
greater its precipitating action on a colloid. Changes of concen- 
tration of the sol alter the relative order of the electrolytes w'hen 
arranged according to their coagulative powers. Coagulative 
power is not purely a function of valency, but is more a specific 
property of the ions, and is influenced, among other factors, by 
the time allowed for coagulation and the presence of anions. 

J. S. G. T. 

Hble of the HydrogeH'-ion Concentration in the Precipita- 
tion of Colloids. Hermann V. Tartar and Zaua Jencks 
Gailey {J, Amer. Chem. Soc., 1922, 44, 2212 — 2218). — The effect 
of the hydrogen-ion concentration on the precipitation of mastic 
and gamboge sols by solutions of acids and salts has been inves- 
tigated. It is shown that acids cause precipitation at the same 
hydrogen-ion concentration irrespective of the concentration of 
the colloid. The negative ion of the acid is without effect. Various 
potassium and ammonium .salts precipitate the sols at the same 
concentration provided that the hydrogen-ion concentration is 
kept approximately constant. The precipitating values of the 
salts vary directly as the concentration of the colloid at the same 
liydrogen-ion concentration. The stabilising or i>eptising effect 
of the ion bearing a charge similar to that of the colloidal particle 
is shown to be very limited if it exists at all. J. F. S. 

Soaps and Proteins. II. Colloid Chemistry of Soap 
Manufacture, Analogies in the Colloid Chemistry of Soaps, 
Albumins, and Tissues. III. Colloid Chemical Behaviour 
of Fatty Acids and their Derivatives and the Analogous Be- 
haviour of Neutral Proteins and their Derivatives. Martin H. 
Fischer [with George D. McLaughlin and Marian 0. Hooker] 
[Koll. Chem. Beikefie, 1922, 16, 99 — 179; cf. this vol., ii, 430). — 
A continuation of previous work. The principles of the hot. and 
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cold processes in the soap industry are described. The significance 
of some of the constants of oils and fats, such as the density, 
saponification number, the iodine number, and the Reichert-Meissl 
number, is pointed out. The physical properties of soaps are 
discussed. An account of experiments on the systems, globulin- 
water, globulin-sodium hydroxide, globuUn-acid, globulm-metallic 
chloride, gelatin-water, gelatin-alkali hydroxide, gelatm-acid, and 
gelatin-salt is given and peptisation and coagulation are discussed. 
The theory of poisoning by ammonium and heavy metal salts is 
discussed and it is shown that these substances combine with the 
protoplasm with the formation of compounds which are much 
less hydrated than the normal protoplasm compounds, and that 
this constitutes the poisoning. Reproductions of a large number 
of photographs, illustrating the experiments, are contained in an 
appendix to the paper. " ■ 

Action of Anions, particularly the Hydroxyl-ion, on the 
Colloidal Condition of Night-blue. S. Akamatsu {Kolloid Z., 
1922, 31, 209 — 215). — ^The effect of various anions on the surface 
tension of solutions of night-blue has been investigated to ascemin 
whether or no the position of the hydroxyl-ion in the activity 
series found by Traube (A., 1912, ii, 740) is correct. This series 
places the hydroxyl ion after the halogen ions irwtead of m the 
most active position as was expected. The surface tension of 
0-2% solutions of night-blue containing concentrations varying 
from NIIO to jV/1000000 of potassium iodide, bromide, chloride, 
nitrate, thiocyanate, chlorate, sulphate, hydroxide, and d^yihogen 
phosphate has been measured. It is shown that the addition of 
the various electrolytes causes the surface tension to rise to a 
maximum and then to fall to a value approaching the water v^uc 
with decreasing .concentration of the added electrolyte. The 
measurements showed that the hydroxyl ion is the^ most active 
of all anions and that the reason for the position given to it by 
Traube lies in, the fact that he took as his concentration of hydroxyl 
ions the concentration of the hydroxide added. In the present 
work the concentration of the hydroxyl ion has been ra^ured 
electrometrically. ” • ^ 

The Equilibrium between some Organic Substances. 
H. Hammersten {Arkiv Kem. Min. Geol., 1922, 8, No. 16, 1—14).-— 
The equilibrium constant, K, for the reaction between phenyl- 
hydrazine and acetone or acetaldehyde has been investigated by 
the solubility method of Euler and Svanberg (A., 1921, i, bS), 
and also by the measurement of the refractive mdices of the 
solutions The various results are not very consistent, but in the 
case of aectone-phenylhydrazine the value of K appears to beatout 

7 — 9x 10"*, and in the case of acetaldehyde-phenylhydrazine about 

10-3 W. 0. K.. 

The Solubility of Calcium Carbonate in Water m Eipiibb- 
rium with a Gaseous Phase containing Carbon Diraude. 

Yukichi Osaka (Mem. Coll. Sci. Kyoto, 1922, 5, 131— -HI)- 
The solubility of calcium carbonate in water has been calculatea 
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from the data given by McCoy and Smith (A., 1911, ii, 379). It 
is assumed that carbon dioxide dissolved in water is a much stronger 
acid than acetic acid (cf. Strohcckcr, A., 1916, ii, 522, and Pusch, 
A., 1916, ii, 477, 557) and that the gas is only slightly combined 
with water. The apparent first dissociation constant and the second 
dissociation constant of water are taken as 3*50 X 10"^, and 4-91 X 10"^^, 
respectively, and the solubility product of calcium carbonate 
(calcite) at 25° was calculated to be 7*24 xl0“®. The solubility 
of calcium carbonate in water, in the presence of carbon dioxide, 
is given by C=[Ca**]-f-l — y/ 2 y[HC 03 '], where y is the degree of 
dissociation of calcium hydrogen carbonate, assuming that the 
solution is ionised to the same extent as that of calcium acetate 
of the same concentration. Formulas are given for the relationship 
between [Ca“*J, and [HOO 3 '], and the partial pressure of carbon 
dioxide. W. E. G. 

The Propagation of Explosion Waves in Gases contained 
in Tubes of Varying Cross-section. Colin Campbell (T,, 
1922, 121, 2483—2498). 

Limits for the Propagation of Flame in Vapour-Air 
Mixtures. 11. Mixtures of More than One Vapour and Air 
at the Ordinary Temperature and Pressure. Albert 

GiiEviLLE White (T., 1022, 121, 2561 — 2577). 

The Velocity of the Action of Oxygen, Hydrogen Sulphide, 
and the Halogens on Metals. G. Tammann and W. KSster 
[Z. amrg. Chem., 1922, 123, 196 — 224). — When iodine, chlorine, 
or air acts on a metal, a variety of surface colours is formed, 
and these colours give the rate of thickening of the film of com- 
pound formed (cf. A., 1920, ii, 248). The rate of chemical action 
is high but diffusion of the gas through the film of compound is 
slow. In the case of iodine, tlie rate i.s inversely proportional 
to the thickness of the film and is independent of the temperature. 
There is in the case of the action of iodine on silver a change in 
the velocity at 145° which is the transition temperature of silver 
iodide. In the ease of the action of moist air containing chlorine 
and bromine on copper, silver, and lead there is a parabolic relation- 
ship between the time of action and the thickness of film. The 
same holds in the case of the oxidation of metals. At high tem- 
peratures oxidLsable metals are almost immediately <ipvered with 
a thin film of oxide which protects the metals. 

Hydrogen sulphide reacts rapidly with copper and manganese, 
more slowly with silver, and still more slowly uith lead. Iron, 
cobalt, nickel, chromium, antimony, bismuth, tin, aluminium, 
J'-inc, and cadmium show no change after several days’ contact 
with the gas. The action of air on copiX'r-zinc alloys was also 
investigated. W. T. 

The Formation of Oxides of Multivalent Metals from 
their Hydroxides. Hans von Euler and Ulf von Euler 
[Z. anorg. Chem., 1922, 124, 70 — 80). — The temperature-coefficient 
of the coagulation of albumin is very high, the rate being doubled 
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for an increase of temperature of 2®. The rate of dehydration 
of copper hydroxide was measured at different temperatures. The 
temperature-coefficient was very high, as in the coagulation of 
albumin, but was found to decrease with increasing temperature 
40 — 46®— 3-0 for 6®, 55 — 60®=:1*8. The results were not in 

agreement with Arrhenius’s formula (A., 1889, 1103), which led 
the authors to the conclusion that the dehydration consists of 
several reactions. The rate of dehydration was measured colori- 
metrically. The isoelectric points for copper hydroxide is 3 X 
as obtained from the equation KuIK^. W. T. 

Velocity of Hydrolysis of Ethyl Acetate. Herbert S. 
Harned and Robert Ppanstikl {J. Amer. Chem. Soc,, 1922, 44, 
2193 — 2220). — The unimolecular velocity constants of the hydro- 
lysis of ethyl acetate in the presence of hydrochloric acid of many 
concentrations have been accurately determined at 25®. A solution 
of the general equation for the velocity of hydrolysis has been 
obtained and the velocity constants have been calculated by the 
general equation. In four series of measurements, it has been 
found that the curve of the velocity constants divided by the 
molecular concentration of hydrochloric acid against log where 
is the molecular concentration of hydrochloric acid, shows s 
minimum at 0-07 — 0-08iV-acid. This is similar to the curve of 
the individual hydrogen-ion activity coefficient against logCj, 
which has a minimum at 0-15 — 0*18i^-acid. It has been shown 
that the velocity constant divided by the product of the activities 
of the hydrogen ion and the water molecule is not a constant 
at different acid concentrations but has a maximum at 0*3A'- 
hydrochloric acid. Some factors which may cause this deviation 
from constancy have been suggested. The kinetics of the hydro- 
lysis of ethyl acetate are very complex, but the authors are of the 
opinion that the evidence obtained in the present work shows that 
the method employed is in general the correct method of attacking 
this problem. J. P. S. 

Velocity of Inversion of Sucrose as a Function of the 
Thermodynamic Concentration of the Hydrogen-ion. 

Harold A. Pales and Jacque C. Morrell (J. Amer, Chem. Soc., 
1922, 44, 2071 — 2091). — ^'The velocity of hydrolysis of sucrose b}' 
solutions o# sodium hydroxide, acetic acid, and liydrochloric acid 
of various concentrations has been determined at 35® and the 
thermodynamic hydrogen-ion concentration has been calculated 
from E.M.F. determinations of the reaction mixtures at the same 
temperature. It is shown that the addition of sucrose to solutions 
of hydrochloric acid causes a definite increase in the thermo- 
dynamic concentration of hydrogen-ion over the whole range of 
concentration of the acid. In the case of acetic acid, a maximum 
increase in hydrogln-ion concentration is observed which dimtnisheB . 
as the concentration of hydrogen-ion decreases, on the addition 
of sucrose. The addition of sucrose to sodium hydroxide appears 
to cause an increase in the thermodynamic concentration of 
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hydrogen-ion. The thermodynamic concentration of hydrogen- 
ion in the system remains appreciably constant during the course 
of the inversion process. The velocity of inversion of sucrose by 
hydrochloric acid is proportional to the thermodynamic concentra- 
tion of hydrogen-ion only for the limited range of concentration 
of acid which lies between O-OlAl and OOOIA’. The bimolecular 
velocity constants, reduced to unit thermodynamic hydrogen-ion 
concentration, are constant with changing concentrations of sucro.se 
only for each molecular concentration of hydrochloric acid between 
O Ol.V and 0-3A'. These constants vary considerably for different 
concentrations of acid. Kvidcnce is adduced which shows that 
for acetic acid, the undissociated molecule is not a positive catalyst 
in the inversion proce.ss ; or that there are other factors entering 
here which have never been considered. With strong acids, the 
inversion process does not appear to be strictly unimolecular, 
especially in the early periods of the reaction. Within the limits 
of the concentrations of the reactants used, no appreciable change 
in volume was noticed when the solutions of hydrochloric acid 
and sucrose were mixed. J. F. S. 

Generator Gas Equilibrium at High Pressures. Karl 
Jellinek and Alois Diethklm {Z. anorg. Vhem.., 1922, 124, 203 — 
229). — The electric furnace employed was a modification of that used 
by Nernst {Z. Elektrockem,^ 1907, 13, 52) ; it allowed measurements 
to be carried out at 1300’ and at 150 atmospheres. The reaction 
C-I-CO 2 2CO was investigated between 800° and 1000° at 
pressures up to 50 atmospheres. Various forms of charcoal were 
employed, and the equilibrium, which was well defined, was practic- 
ally the same in each case, and again the same in the case of 
graphite. The law of mass action was obeyed at all pres.sures. 
The integratii^n eoristant of the reaction i.sochore of generator gas 
equilibrium was found to be 3-876; this agrees well with the value 
calculated by means of Nernst’.s heat theorem (3-80). The authors 
show that the maximum work of this reaction is equal to the heat 
effect if the reaction is carried out isothermally and reversibly and 
if the excess of oxygen has the same juessure as the carbon dioxide 
formed. \y_ 

Catalytic Activity of Copper. O. W. Brown and C. 0. 
Henke (J. Physical Chem., 1922,26, 71»-727).~ln continuation 
of previous work (this voL, i, 445), the authors have uivestigated 
the catalytic reduction of nitrobenzene to aniline by hydrogen in 
the presence of copper catalysts prepared by the reduction of the 
precipitated oxide. Sabatier’s conclusion that a catalyst so pre- 
pared is more efficient than one prepared from an ignited nitrate was 
confirmed. By the use of the former catalyst, much lower rates 
of supply of hydrogen may be used without reduction in yield, and 
the reaction may be carried out at a much greafcr rate. The best 
temperature for carrying out the reduction was found to be about 
260°. A small amount of iron in a copper catalyst prepared from 
an ignited oxide prevents the rapid decrease in activity of the 

VOL. cxxil. ii. 31 
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catalyst. Copper deposited on asbestos was found to be capable 
of effecting the reduction at a much greater rate per gram of copper 
than copper alone, but mth high rates of supply of nitrobenzene, it 
quickly lost its activity. Copper on asbestos is a better catalyst 
than an equal volume of copper on pumice. J. S. G. T. 

Selective Activation of Alumina for Decarboxylation or 
for Dehydration. Homer Adkins {J. Amer. Chem. Soc., 1922, 
44, 2175 — 2186). — Alumina has been preferentially activated for 
decarboxylation or for dehydration by modifying the method of 
preparation. This has been accomplished by obtaining aluminium 
hydroxide and hydrated alumina by precipitation from its salts or 
esters in water or xylene solution, and by preparing it by the action 
of water vapour on aluminium alkyl oxides, both in the pure state 
and when the latter are impregnated in pumice. The extent to 
which selective activation has been accomplished is indicated by 
the following figures, which give the relative “ ethylene efficiency ” 
of the variously prepared catalysts with ethyl acetate vapour at 
465° : 34, 38, 41, 50, 107, and 150. The catalysts indicated were 
prepared as follows : hy melting aluminium isopropoxide on pumice 
and exposing to moist air for eighteen hours (34) ; as last,' but 
aluminium isobutoxide was used (38) ; by the action of moist air 
on aluminium methoxide ; this was used as compressed tablets and 
contained traces of mercury (41) ; alumina from aluminium butoxide 
supported on pumice as above (50) ; tablets made from the precipit. 
ate produced by the action of hydrochloric acid on solutions of 
sodium aluminate (107); and tablets made from alumina obtained 
by the action of water on aluminium amalgam (150), An 
hypothesis has been advanced in which it is considered that the 
catalytic activity of alumina is conditioned by its molecular porosity, 
or the distances between the aluminium atoms and this, in part, is 
determined by the size, shape, and position of the radicles attached 
to the aluminium when the aluminium compound passes into the 
solid state. All the experimental evidence obtained with alumina 
catalysts is in complete harmony with this hypothesis. In terms of 
this hypothesis, it is held that decarboxylation is favoured by large 
pores in the alumina and that ethylene formation is favoured by 
small pores, large and small referring to imits of molecular 
dimensions. The work of Milligan and Mead (this vol., ii, 447) on 
the dehydration and X-ray pattern of aluminium hydroxide is 
discussed in its relation to catalytically active alumina. The results 
obtained by Palmer (A., 1921, ii, 542), in the use of electrolytic 
copper and copper by reduction for the hydrogenation of alcohol, 
are explained on the basis of the hypothesis noted above. Cf. 
Langmuir (this vol., ii, 629). J. F. S. 

The Tnfli iRTir.ing of Catalysts and Specifically Active 
Catalysts. KariFW. Rosenmund and F. Zetzsche {Ber., 1922, 
55, [£], 2774). — A reply to Abel (of. Rosenmund and Zetzsche, A., 
1921, u, 320, 392, 393 ; this vol., ii. 41 ; Abel. A., 1921, ii, 642 ; this 
vol., ii, 26). H. W. 



6S:NB&AL AKD PHYSlOAti OHEMISTBY. 


ii. 635 


Kinetics of Inductive Processes : Schonbein's Reaction. 

A. V. Pamtilov and N. N. .Petin {Bull. Irist. Polyi. Ivanovo- 
Voznesensk, 1922, 6, 221 — ^231). — ^The authors discuss previous work 
published on the influence of ferrous oxide on the liberation of 
iodine from an iodide by the action of hydrogen peroxide, and give 
the results of their own experiments on this reaction. It is found 
that not only the velocity of the initial stage of the reaction, but 
also the nature of its dependence on the concentration of the iron 
salt and on the corresponding acidity are completely different 
according as the iron is in the ferric or the ferrous condition. The 
liberation of iodine by ferric oxide or hydrogen peroxide separately 
is considerably accelerated when the two reactions occur together, 
and the velocities of the separate, and that of the combined, reactions 
increase with increase of the concentrations of all the components ; 
the acidity of the medium is of coini)aratively little influence, but 
in general accelerates the reaction. 

On the other hand, in neutral and faintly acid media the reaction 
is accelerated more by ferrous oxide than by ferric oxide in low 
concentration, but for definite conditions of concentration the 
reaction is retarded by increasing the conceiitration of the ferrous 
oxide either absolutely or in relation to the potassium iodide ; this 
retardation is observed also in an acid medium. Increase in the 
acidity also retards the reaction considerably. This phenomenon 
disappears when the concentration of the potassium iodide increases 
and the solution is rendered strongly acid, e.spccially as liberation 
of iodine by the acid becomes pronounced under these conditions. 

Hence the diminution in the sensitiveness of Schonbein’s reaction 
in a neutral medium cau.sed by increase in the concentration of the 
catalyst (cf. Meissner, “ Untersucluingen iiber don Saiierstoff,” 
1868, 78 — 80; Struve, Z. anal. Chem., 1869, 8, 319) is not for- 
tuitous but holds generally, both in acid and in neutral solutions. 
The results of replacement of the acid by the corresponding con- 
centration of a sulphate show, as was found by Brode (A., 1901, ii, 
443) for ferric-ions, that the influence of increased acidity is not to 
be referred to diminished concentration of the ferrous ions and that 
the hydrogen-ions must here play a part. 

The mechanism of the action of ferrous oxide, typical of inductors 
in general, is probably based on its spontaneous oxidation, and the 
retarding influence exerted on the reaction by acidity is related to 
the great stability of ferrous-ions in an acid solution. T. H. P. 

Union of Hydrogen with Acetylene Derivatives. XV. 
Velocities of Catalytic Reactions. J. S. Z.-vlkixd {J. Buss. 
Phys. Chein. Soc., 1920, 52, 199 — 211). — The author discusses the 
results obtained by various investigators on the course followed by 
reactions occurring under the influence of enz3nnes and other 
catalysts. The general conclusion drawn that, even when 
catalysts so chemically simple as palladium and platinum are used, 
the course of the reaction is often quite complex, and that no 
essential difference exists between the actions of these simple 
catalysts and those of enzyme. In both cases, it is necessary to 

31—2 
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assume the formation of intermediate compounds between the 
catalyst and the reacting compounds, although with regard to the 
means by which such intermediate compounds are formed — whether 
by chemical reaction or by simple adsorption — opinions differ. 
Adsorption phenomena may, indeed, exhibit complex character and 
a sharp distinction between adsorptive and chemical phenomena is 
scarcely possible. T. H. P. 

Sx>eculations concerning' the Positive Electron. [Sir] Olivee 
Lodge {Nature, 1922, 110, 696 — 697). — According to Lannor’s 
theory, the positive and negative electrons can only differ in one 
being the mirror-image of the other. No positive electron in this 
sense has yet been discovei-ed. Both positive and negative electrons 
are supposed to be extremely mobile, and the forces between them 
immense, so that they instantly bind themselves together into a 
compact and stable structure consisting of several thousands of 
each kind, the simplest and lightest of these composite structures 
being the hydrogen nucleus or proton. The proton for the first time 
allows a negative electron to revolve round it without being absorbed 
into its composition. On the mirror-image hypothesis, however, 
it becomes difficult to explain why only negative electrons should 
occur in the satellite systems ; that is, why some atoms should not 
have nuclei ^vith a surplus of negative charge, and be attended by 
positive electrons. The case of a number of primary electrons, both 
positive and negative, is considered. If, in the many possible ways 
of structural packing, something less than half the atomic nuclei 
formed were of the kind with positive satellites, whilst the other 
approximate half were of the negative satellite variety, the two 
classes would speedily combine with great violence and thereby 
form the tight-packed and .stable nuclei of heavier atoms, until the 
complexity was too great to ensure stability. The combination of 
nuclei would cease oxily when they were protected by a screen of 
similar electrorrs, of which the .sign might be positive or negative, 
but could not be both; that is, the resulting atoms could not be of 
opposite varieties. Thus the outlying satellites are all of one sign, 
either in every case or in so vast a preponderance of cases that no 
exceptions are as yet manifest. The free lifetime of the; less plentiful 
variety would be too brief for ordinary detection, but it is suggested 
that by means of the .shattering of nuclei and rapid methods of 
detection, the composite nature of the proton may possibly be 
demonstrated by the emission of something fractional of extreme 
instability. In this comiexion, attention is directed to tlie fact that 
the atomic bombardment of aluminium yields particles of specially 
long range. A. A. E. 

Motions of Electrons in Argon and Hydrogen. J. S. Town- 
send and V, A. Bailey {Phil. Mag., 1922, [vi], 44, 1033 — 1052 ; cf. 
this vol., ii, 277, 494). — Further measurements have been made of 
the movement of electrons in argon and hydrogen, and in mixtures 
of the two gases, in a uniform electric field. The velocity of the 
electrons (W) in the direction of the electric force, their mean 
velocities of agitation in the gas (m), their mean free path (1), the 
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loss of energy on collision with a gaa molecule (X), and the factor 
{k) by which the energy of agitation of an electron exceeds the 
energy of a molecule of gas at 15°, are given for varying values of 
Zjp, where Z is the fall in potential in volts, and p is the gas pressure 
in millimetres. The loss in energy of an electron on collision with 
a molecule of argon is extremely small. When moving with a 
velocity of agitation of 12-6 x 10’ cm . per sec., the fraction of energy 
lost by an electron on collision with a molecule is 1*6 x 10"® in argon, 
5X 10'* in nitrogen, and 4x lO'® in hydrogen, and the corresponding 
mean free paths are 0*147 cm. in argon, 0*029 cm. in nitrogen, and 
0*035 cm. in hydrogen, the gases being at 1 mm. pressure. 

Ill the case of argon, whereas W increases steadily with increase 
in Zjp, u increases to the constant value, 20-7x10’ cm. per sec. 
Between the values of Zjp, 1*25 — 15, the velocity of agitation 
remains practically constant, whilst the loss of energy on collision 
steadily increases. This is due to a laige loss in energy in collisions 
with velocities greater than the mean. The free path of an electron 
in argon at 1 mm. pressure has a maximum value of 1*6 cm. for 
the velocity 3*75x10’ cm. per second, whereas the mean free paths 
of nitrogen and hydrogen show minima in the neighbourhood of 
8x 10’ cm. sec. The large increases in the mean free paths of the 
electrons as the velocity diminishes are very striking. 

The addition of argon to hydrogen, whilst reducing W, the velocity 
in the direction of the electric force, scarcely affects u, the moan 
velocity of agitation of the electrons- This is in agreement with the 
small loss in energy on collision with a molecule of argon. The mean 
free paths in argon, for velocities of agitation less than 11*5x10’ 
cm. per second, were found by measurement of the incan free paths 
in mixtures of hydrogen and argon. W. E. G. 

The Motion of Electrons in Carbon Dioxide. M. F. Skinker 

(Phil. Mag., 1922, [vi], 44, 994 — 999).— The apparatus used was 
similar to that of Townsend and Bailey (cf. this vol., ii, 277, 494). 
Curves are given comparing the speed of electrons in carbon dioxide, 
nitrogen, and hydrogen. Values for the mean free path of the 
electron, its speed in the direction of the electric force, its velocity 
of agitation, and the proportion of energy lost on collision with 
a molecule of gas, are tabulated against different values of Z/p (cf. 
Townsend and Bailey, preceding abstract). A sudden increase in 
the loss of energy W'hich occurs on collision between an electron and 
a molecule of carbon dioxide is observed between the velocities of 
agitation 13x10’ and 15x10’ cm. per .second. W. E. G. 

The Constitution of the Chemical Elements. Friedrich 
Wachter (Z. anorg. Chem., 1922, 123, 1 — 13). — A theoretical paper. 
The author assumes that the light <0her is a ponderable gas, an 
atom of which ha.s a mass 1 /1800 the mass of an atom of hydrogen. 
He regards the elements as different condensation forms of the light 
ether, the number of ether atoms in an atom of any element being 
1800 times the atomic weight of the element. This is applied to the 
atomic heat of elements and to the spectral lines. W. T. 



ii. 838 


AB3TKA0TS OP CHBMtCAIi PAPERS. 


The Disintegration of CHxexnical Dlements. Fbiedbicr 
WiCHTBB (Z. anorg. Ghem., 1922, 123, 14 — 30). — theoretical 
paper. The author assumes that hydrogen and helium atoms are 
made up of light ether atoms, and that other elements are built 
up of hydrogen and helium atoms. He then endeavours to explain 
the disintegration of the radio elements. W. T. 

Electronic Structures of Atoms. Maurice L. Huggius 
{J, Physical Chem,, 1922, 26, 601 — 625). — A. theoretical paper in 
which the Lewis hypothesis of valency and atomic structure is 
assumed to be correct for the lighter atoms. The evidence in 
favour of a tetrahedron of electron pairs, rather than a cube of 
single electrons, being the most stable arrangement for the valency 
shell of these atoms, is put forward. It is shown how the stability 
of such an arrangement may be the result of the deviation of the 
force law between two electrons from Coulomb’s law at small 
distances. The chief requirement for this purpose is that as two 
electrons approach each other, the repulsion between them reaches 
a maximum at a distance of the order of magnitude of 1 A., the 
force then decreasing, for a considerable proportion of the remain- 
ing distance at least. As a result of a law of this type, whenever 
two electrons, forming part of an atomic shell, are forced close 
enough together, they come still closer to each other that is, the 
pair off, and similarly from three pairs aided by the attraction of an 
atomic nucleus and the repulsion of other electrons, triplets are 
formed. Based on this assumption and on the idea that the electrons 
in an atomic shell tend to place themselves opposite the centres of 
the faces of the imaginary polyhedron formed by the electron 
groups in the ne.vt underlying kernel shell, an arrangement oi 
electrons is obtained for each element in each valency stage, with 
a few exceptions which have not yet been deduced. These arrange- 
ments conform with the known properties of the elements, and 
account for the periodic relationships in a simple and logical manner 

J. F. S. 

Bohr’s Model of the Hydrogen Molecules and their 
Magnetic Susceptibility. K6tab6 Honda {Nature, 1922, 110, 
664 — 665). — .Since, according to Langevin, hydrogen molecules 
should have a paramagnetic susceptibility, it has hitherto been 
assumed that Bohr’s model does not explain the diamagnetic 
property of the gas. The actual diamagnetic susceptibility, as 
determined by Sone, is shown to lie between the two values cal- 
culated when the validity of Bohr’s model is assumed in the case 
of n-\-n' ~l and n-i-ri' ^2, where Ji and n' are the azimuth and 
radial quantum numbers- A. A. E. 

The Normal Helium Atom and the Quantum Theory. 
J. H. Van Vleck (Phil. AfdJ., 1922, [vi], 44, 842— 869).— A study 
is made of the Kemble model of the helium atom. In this model 
the two electrons are arranged with axial symmetry. The energy 
of this atom has been computed, and the calculation has given a 
value of 20’7 volts for the ionisation potential, instead of 254 
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demanded by experiment, the discrepancy being slightly greater 
than for the Bohr model. It does not seem possible to devise a 
gatisfactory symmetrical model of helium based on the conventional 
quantum theory of atomic structure. W. E. G. 

The Neuburger Nuclear Model. Maximuxian Camiixo 
Xexjbubger {Phyaikal Z.^ 1922, 23 , 389 ).^ — A reply to Meitner 
(cf. this vol., ii, 702). The author’s model of the structure of the 
atomic nucleus is not dependent on the existence of wohelium in 
the free state. The nuclear formula requires, however, that groups, 
composed of three hydrogen nuclei and an electron, shall be capable 
of existence in the nucleus itself. W. E. G. 

Negative Valency and Co-ordination Number. E. A. 

ScHiLOV {Bull. Inst. Polyl. Ivanovo-Voznesensk., 1922, 6, 281 — 
290). — The most pronounced negative affinity is accompanied by 
non-metallic properties, so that, if it is assumed that negative 
afimity is the result of a tendency of the rings of valency electrons 
to attain saturation, it becomes necessary to make the supple- 
mentary as.sumption that only non-metallic rings of a special type 
exhibit such tendency. It is suggested that the origin of complex 
compounds may be represented on an analogous principle, co- 
ordinative affinity arising as a result of the tendency towards 
saturation of non-dissociating, non-metallic atomic skeletons. 

T. H. P. 

Quanta of the Ideal Monatomic Gas, K. ScirAPOSCHxiKOv 
{Bull. Inst. Polyt. Ivanovo-Voznesensk., 1922, 6, 105 — 124). — A 
mathematical paper, in which the quantum theory is applied to 
gases at high and at low temperatures. T. H. P. 

Chemical Constants of some Diatomic Gases. J. R. 

Paktington {Phil. May., 1922, [vi], 44, 988 — 993). — The in- 
vestigations of Sackur (cf. A., 1913, ii, 128), and Tetrode {Ann. 
Fkysih, 1912, [iv], 38 , 434; 39 , 225) on the chemical constants 
of monatomic gases have been extended to the ca.se of a hypothetical 
diatomic molecule. In the first case considered, the gas molecule 
is assumed to consist of two identical atoms rigidly attached to 
each other at a fixed distance apart. The method of calculation 
is based on generalised .statistical mechanics, and it is shown that 
the following equation holds over a certain range of temperatures, 
C'— 2-5 log il/+2 log Ar-hI2'730, where A— radius of gyration 
and M the molecular weight. This gives values for the chemical 
constants 1-001, C'j, —0-904, and —2*255. On account 
of the very small mass and diameter of the hydrogen molecule, 
hydrogen should behave in a manner intermediate between that 
of a monatomic and a diatomic gas. In the second case, that of 
two different atoms rigidly bound together, it is necessary to add 
log2 to the above equation, and (7^=1-205, and Cko= 1*263. 
These results are in all cases of the right order. W. E. G. 

A New Apparatus for Washing Gases. A, Erjjst {Chem, 
Listy, 1922, 16, 274 — 276). — The tube leading the gas to be purified 
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into the washing bottle is surrounded by a long spiral, along which 
the gas has to make its way and is thus well washed. The tube 
leading in the gas and the spiral are easily removed from the^essel. 

Protection of Brass WeiglitB. J. J, Manley {Phil. Mag.^ 
1922, [vi], 44 , 948—950). — The method introduced by Faraday 
for protecting iron from rust has been employed for protecting 
brass weights. A satisfactory method of procedure is to cover 
the weight with a thin film of linseed oil, and heat it, appropriately 
supported in a covered “ vitreosil ” crucible or closed muffle, until 
the weight assumes a golden tint. The protecting film which is 
formed is tough and may be polished. The w^eight of 1 sq. cm. of 
normal film is 0-00005 gram. W. E. G. 

Lecture Experiments with Hydronitric [Hydrazoic] Acid 
and the Trinitrides [Azides]. A. W. Browne and A. B. Hoej. 
{J. Amer. Chem. Soc., 1922, 44 , 2116 — 2119).— A series of lecture 
experiments with azoimide is described which includes the follow- 
ing. NilTidation of hydriodic acid .* 5 c.c. of liydxiodic acid {d 1*5) 
are placed in a 15 cm. test-tube and 1 c.c. of 1% hydrazoic acid 
is added when both iodine and nitrogen are liberated according to 
the equation N3H+2HI=NH3-|-N2+2I. This experiment illustrates 
the similarity between hydrazoic acid and hydrogen peroxide. 
Nitridation of hydrochloric acid : 5 c.c. of hydrocliloric acid are 
treated with I c.c. of l®/o hydrazoic acid and raised to the boiling 
point for one minute ; the contents of the lube are then poured 
into litres of water containing starcli and potassium iodide, when 
the free chlorine liberates iodine. The reaction is represented by 
the equation N3H-h2HCl=NH34-Cl2+N^. Formaiion of potamvm 
manganate by the action of potassium azide on ina7igane.se dioxide: 
0*5 gram of finely powdered potassium azide and 0-5 gram of man- 
ganese dioxide are mixed and gently heated in a 100 c.c. porcelain 
crucible covered by a 200 c.c. crucible. The reaction is violent 
and proceeds with a hissing noise and the emission of numerous 
sparks. When the reaction ha.s moderated, the larger crucible is 
removed and the heating continued for a short time. After cooling 
the mass, it is throwm into 2^ litres of water, when the green solution 
pnjduced speedily changes to that of a permanganate solution. 
In this experiment it is advisable that the operator should not come 
too close to the crucible at the commencement of the experiment. 
Detonaiicm of silver azide by means of a fuse coTisisting of paper 
impregnated vnth potassium azide: Silver azide, prepared by 
adding a dilute solution of silver nitrate cautiously to 25 c.c. of a 
1% solution of hydrazoic acid, filtering and washing with water, 
is made into a thin disk 18 mm. diameter and 1 mm. thick, while 
still moist. This is then stu^ on a piece of filter-paper prepared as 
follows : a strip 0-5 — TO cm. wide and 0-25 — 0-50 metre long is 
painted on a filter-paper by means of a small brush dipped in a 
5% aqueous solution of potassium azide and dried. The disk of 
silver azide is attached to one end of the strip and the whole 
thoroughly dried, The dried paper is then suspended and a glowing 
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splint brought in contact with the end of the strip removed from 
the silver azide ; the combustion gradually progresses toward the 
silver azide, which finally detonates with a sharp report. J. F. S. 


Inorganic Chemistry* 


Diffusion of Hydrogen and Helium through Silica Glass 
and other Glasses. O. A. Williams and J. B. Ferguson (J. 
Amer. Ghem. Soc., 1922, 44, 2160—2167). — The rate at which 
hydrogen and helium, respectively, leak into evacuated tubes of 
silica glass, pyrex glass, and Jena glass has been determined at a 
series of temperatures and pressures. It is shown that silica 
glass is permeable to hydrogen at high temperatures. The perme- 
ability is proportional to the ga-s pressure and is an exponential 
function of the temperature. It becomes appreciable at 300®. 
Silica glass is similarly permeable to helium, and this is easily 
measurable at 182®, At 500®, the permeability for helium is 
about twenty- two times that for hydrogen. Neither pyrex glass 
nor Jena combustion glass was found to be permeable to hydrogen, 
but apparently hydrogen reacts with pyrex glass causing it to 
blacken. At 610®, pyrex glass is permeable to helium. The 
permeabilities of a number of samples of glass have been deter- 
mined and the results compared with those of Wustner {Ann. 
Phys., 1915, [iv], 46, 1095) and others. J. F. S. 

The Solubility of Oxygen in Various Organic Solvents. 

Franz Fischer and Georg Peleidereb { Z . anorg . Chem .^ 1922, 
124, 61 — 69). — The solubility was determined by pumping the 
gas from the saturated solution by means of a mercury-air pump 
and measuring the amount obtained. The results embodying the 
solubility of oxygen in sixteen organic solvents are tabulated ; the 
specific gravities and vapour pressures are also given. W. T. 

A New Form of Ozoniser. H. NSmecek (CVtcMj. Lisly, 
1922, 16, 276). — Two stout copper wires serve as electrodes in a 
liorizontal glass cylinder, the arrangement being such that the 
distance between the electrodes can be varied. The energy can 
be obtained by means of a RhumkoriFs coil or an electric machine, 

W. T. 

Hydrophobic and Hydrophilic Sols of Sulphur. H. 

Kreunplich and P. Scholz {KolL CArm. Beihefte, 1922, 16, 234 — 
266). — -The behaviour of the hydrmjhobic and several hydro- 
philic sols of sulphur has been comp^ed. As a markedly hydro- 
phile sol, that investigated by Oden, and prepared by the inter- 
action of hydrogen sulphide and sulphur dioxide, and by the 
decomposition of thionic acids, has been considered, and as a 
hydrophobe sol, that prepared by Weimam by pouring an alcoholic 

31* 
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solution of sulphur into water, is considered. The Weimam sulphur 
sol has been shown to be completely hydrophobic ; it is negatively 
charged and is coagulated by electrolytes according to the general 
laws concerning the coagulation of hydrophobic sols, namely, the 
strong influence of the absorbability and valency of the kations, 
the strong efiect of the hydrogen-ion, and the slight effect of the 
hydroxyl-ion. The sols may only be prepared in relatively small 
concentrations, the coagulum is not peptiscd by washing with 
water, and the sols may be preserved for a day or two only. In 
keeping with Oden’s results, the coagulation of Oden’s sol is markedly 
different from that of Weimam’s sol, as is demanded by its ^eater 
hydrophiUc behaviour. The difference is mainly shoTMi in the 
following points : (i) alkali salts have a ten to twenty times weaker 
coagulating action than with Weimarn’s sol; (ii) the lyotropic 
series of the kations is well defined ; lithium-ions have a very weak 
coagulating action, whilst sodium-, potassium-, rubidium-, and 
caesium-ions are markedly and increasingly stronger; (iii) acids 
have a still weaker coagulating action than the alkali salts ; (iv) 
alkalis convert the Oden sol into one which has similar proper- 
ties to the hydrophobic Weimam sol. The assumption that the 
micellae of Weimarn’s sol consist of A-sulphur and those of Oden’s 
sol of /A-sulphur is insufficient to explain these differences; 
for neither the behaviour towards acids nor that towards bases 
is in the least explained by the above assumption, whilst a 
very possible explanation is that Oden’s sol contains penta- 
thionic acid, whereas Weimarn’s sol does not. The presence of 
pentathionic acid in Oden’s sol is proved by the following data : 

(i) the acid can be detected in the filtrate from coagulated sulphur 
l)y the fact that on the addition of alkali more sulphur is deposited ; 

(ii) prolonged action of alkali on coagulated sulphur or sulphur 
micellae brings about the formation of thiosulphate ; this action 
is brought about by ammonia Avithout the sulphur itself being 
markedly attacked. It is probable that the pentathionic acid is 
adsorbed in the sulphur particles, since this substance is very 
difficult to remove by w’^asliing. The quantity of pentathionic 
acid bound to the sulphur is found to be OT — 0*7 millimol. per 
gram of sulphur. The influence of pentathionic acid on the stability 
of Oden’s sol is explained as follows. This acid has a constitution 
which is closely related to that of water and sulphur and therefore 
it facilitates the formation of niicellae, which, in addition to sulphur 
and pentathionic acid, contain lai^e quantities of water. The 
greater water content of Oden’s sol is manifested by its greater 
transparency when compared with W'^eimam’s sol of equal sulphur 
content. The micell® are to be represented in Oden’s sol by the 

1 j I V 

formula iS.O.HJS.O.", andfin Weimarn’s sols by 'uni- 

I HjO I 

structure of the micellae of Oden’s sol explains the beharioiir 
on coagulation as regards the following points : (i) alkalis de- 
compose the pentathionic acid, whereby the loose combination 
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between the sulphur and water is also disturbed and converted 
into one which is similar to that of the Weimam sol ; (ii) acids 
have such a feeble coagulating power because they increase 
the stability of the pentathionic acid and produce more penta- 
tliiouic acid from the pentathionates w'iiich may be present The 
structure also is in keeping with the fact that hydrogen sulphide 
has an action on the sol similar to that of the alkalis ; that is it 
converts it into an hydrophobic sol which is much less stable 
because the pentathionic acid is decomposed by hydrogen sulphide 
with separation of sulphur. Further, sols of the same nature as 
Oden s sol are obtained by reactions wtuch produce both sulphur 
and pentathionic acid ; for example, the decomposition of sulphur 
moiiochloride by water : oS2Cl2+GHjO=oH+H2S5O6+10HCl. The 
stability of Oden s sol, which is due to pentatiiionic acid docs not 
depend on the charge of the luicellai. Whether or no Oden’s sol 
contains S/i cannot be definitely answered, although the yellow 
colour of the sol makes it extremely likely that this variety of 
sulphur IS present. J F S 

The Existence of Sulphur Tetroxide. Fkibdbich Meveb, 
Gustav Isailleul, and Gerhard Henkel {Ber., 1922 55 r.S| 
2923 -2929).— The experiments described owed their origin’ to a 
desire to examine Bertbelot's sulphur heptoxide more fully and 
as a considerable quantity of the product was desired, tlie original 
method was modified by submitting a current of sulphur dioxide 
and oxygen to the silent electric discharge in.stead of working 
with a fixed volume of the gases. Contrary to Bertbelot’s state- 
ments, llie jiroduct which is formed does not appear to have an 
appreciable vapour tension even at 20'. 'The crystalline substance 
described by Bcrthelot is only formed when analysis shows that 
sulphur trioxido is present in excess. On the other hand an 
amorphous product is obtained the analyses of which sometimes 
agree with the formula, S^O,, but sometimes show more oxygen 
han IS required by this expression. The latter substance has 
been prepared in a specially designed discharge tube (which is 
figured in the original), which is so constructed that it is sufficiently 
small and light to be weighed on an analytical balance, that it can 
be evacuated and kept vacuous, and has little dead space The 
material, thus prepared in the tube from sulphur dioxide and 
oxygen, IS weighed and analysed in situ. For the latter purpose, 
^13 treked with an aqueous solution of jwtassium iodide with, which 
at a sufficiently low temperature, it reacts with unexpected slow- 
ness and with the liberation of a very small proportion of oxygen 
sulnh„r;!f" me^ui^ together with the liberated iodine and 
ulphurio acid. The highest stage of oxidation vet reached corre- 
sponds with the formula, SO3,2S0j. The authors, however, do 
fo™ product represents the most highly oxidised 

Iirespni^ ™lphur which is possible, since in their work up to the. 

energy ha,s not been sufficiently great in 
P fo the volume of gas employed. 

It appears possible that Bertbelot’s sulphur heptoxide is a 

31*— 2 



ii. 844 


ABSTRACTS OP CHEMICAL PAPERS. 


mixture of sulphur trioxide and sulphur tetroxide in equir^le^ar 
ratio. 

The Isotopes of Selenium and some other ESements. 

F. W. Aston {iVatere, 1922, 110 , 664).— Very satisfactory mass- 
spectra have been obtained in the case of selenium by vaponsi^ 
the element in the discharge tubes. Selemum is shown to consist 
of six isotopes, giving lines at 80, 78, 76, 82, 77, and 74 res^ctavely. 
in decreasing order of intensity. The results agree with the atomic 
weight as determined by chemical methods, and measurement of 
the lines shows no detectable deviation from the whole-number 
rule The mass spectra of cadmium and tellurium could not be 
obtained by this method, but the experiments have incidentally 
shown that chlorine has no isotope of ma.ss 39, and that aluminium 
is a simple element of mass 27. Two new isotopes of xenon, 1 l 4 
and 126, making nine in all, are found to exist in imnute amounte, 
The first of these is isobaric with tin, and the selemum Imes 78, 
80, and 82 are isobares of krypton ; it is noted that all isobars so 
far discovered have even atomic weights. A. A. Ji. 

Action of Compounds of Nitric Oxide and Hydroxylanme 
on Trisodium Arsenite. A. Gotmann (Bcr., 1922, 55 , [£], 

3007 3012). — The oxidation of sodium arsenite to araenato 

by sodium benzenediazoxide (which is not effected by the iso- 
diazoxide) has been attributed previously to the presence of a 
reactive, labile quadrivalent oxygen atom (A., 1912, i, 397 ; 1915, 
i 127) ; an extension of the observations to a senes of denvatives 
of nitric oxide and hydroxylamine indicates that sodium arsenite 
is a specific reagent for active oxygen. 

Nitric o.xidc oxidises sodium arsenite m accordance with the 
equation: 2NO-f Na3As03=Nj.0-f NajAsO, ; a similar change 
occurs when an excess of sodium arsemte is added to a solution 
of nitric oxide in freshly prepared, strongly alkalme potassium 
sulphite solution. Nitrosobenzene does not react with sodium 
arsemte at the atmospheric temperature but at the temperature 
of the boiling water-bath gives azoxybenzene and sodium arsenate. 

The constitutions and suggested for nitnc oxide 

and nitrosohcnzeiie, respectively. Sodium nitroprusside does not 
appear to react with sodium arsenite. With hydroxylamin^ the 
reactions NHj-0H+Na3A303=Na3As04+NH3 and SNHa-OH- 
NH^-l-N, t-SHgO occur concurrently. p-Phenylhydroxyl^ne giTfe 
sodium arsenate, aniline, and azoxybenzene, 4NHFh'Utl+ 

Na3As03=Na3As04-f2NH3Ph-f0<|p|^-h2H30, whereas the iso- 
meric p-amiuophenol is inactive. p-EthyUiydroxylamine, on the 
other hand, appears to give only arsemte and ethylamme. 
Dimcthylaniline-^*oxide and sodium arsemte readily J^eld dimetn} i- 
aniline and sodium arsenate. Quininc-A^-oxide similarly gi^'» 
quinine and sodium arsenate ; the two oxides are therefore pero^™ 
in character. - 
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Properties and Structure of Pemitric Acid. Iv Trifonov 
(Z. anorg. Chem., 1922, 124, 123— 135).— Pemitric acid is formed 
by the action of hydrogen peroxide on an acidified nitrite solution ; 
low temperature and low concentration are not essential for its 
formation. Above 70°, it decomposes rapidly. The per-aeid can 
be estimated by the addition of potassium bromide in dilute solu- 
tion, and the liberated bromine estimated by means of a potassium 
iodide solution. The author finds that the reaction of formation 
is represented by the equation 2HN02-f 3H202+(m-l)H20 = 
NjOj.JiHjO+SHjO, and not as given by Rasehig {Ber., 1907, 
40, 4585) or Schmidlin and Massini (A., 1910, ii, 498) 
It thus receives the formula NOo-O-O-NOj.iiHjO. The reactions of 
pemitric acid with some organic compounds are given. W. T. 

Phosphorus. W. Marckwalb and K. Helmholtz (Z. anorg. 
Chem., 1922, 124, 81 — 104). — ^I’he authors find the melting point 
of scarlet phosphorus to be 592-5 ±0-5°, and the critical tem- 
perature of the yellow modification to bo 720-6°. Rapid cooling 
of phosphorus vapour deposits a mixture of the yellow and scarlet 
forms; slow cooling deposits the pure yello-^v- modification. To 
explain this the authors assume that phosphorus vapour at 900° 
and 120 mm. prcs.sure consists of P^, molecules and 10% P- 
molecules. On cooling, the Pj and P4 molecules combine to forrn 
the complex molecules of scarlet phosphorus and this is to a 
certain extent deposited. Slow cooling, however, allows the scarlet 
phosphorus vapour to change into the vapour of the yellow form. 
The phenomenon observed on cooling liquid scarlet phosphorus is 
explained as follows. The liquid contains molecules of yellow 
(P4) and scarlet (P,) phosphorus in equilibrium: nP4 mP,. 
Above 592*0°, most of the molecules arc P4 and on rapid cool- 
ing these solidify', giving the yellow variety. Slow* cooling allows 
of a change of equilibrium to the right and therefore a deposit 
of the scarlet form on solidification. It is shown that the crystals 
isolated from a melt of the scarlet variety are identical with Hittorf ’s 
phosphorus. Black phosphorus changes into the scarlet form on 
being heated at 575°, X 

The Toxic Properties of Commercial Ferrosilicon. N. 
Kcknakov and G. Urasov (Z. anorg. Chem., 1922, 123, 89^ 
131). — Commercial ferrosilicon has been found to evolve poisonous 
and explosive gases. The alloys containing about 50% silicon, 
which is attacked by water, are vciy dangerous. The authors 
found that a solid phase of variable composition, lebeamte, makes 
its appearance in iron-silicon alloy's wdth 33'4 to 100% by weight 
of silicon ; lebeauite solidified at 1245°. Lebeauite can form ternary 
and quaternary solid solutions with phosphorus and aluminium. 
The ternary solid solutions (Fe,Si,P, and Fe,Si,Al) of lebeauite are 
stable towards water. The quaternary solution (Fe,Si,Al,P) is, 
however, attacked by water, phosphine being evolved. Ferro- 
siucon with less than 33*4% silicon in y-iron can dissolve phos- 
phorus and aluminium to the extent of 1*7% and 3%, respectively. 
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These ternary and quaternary solid solutions resist the action of 
water. Calcium phosphide will not dissolve in solid or liquid 
ferrosilioon. W. T. 

The Mechanism of the Formation of Silane from Mag- 
nesium Silicide. I. Robert Schwarz and Rrich Kokrau 
{Ber., 1922, 55, [R], 3242 — 3252). — ^The decomposition of magnesium 
silicide by aqueous hydrochloric acid leads ultimately to the pro- 
duction of a solid, white substance, 11281203, which shows all the 
properties of dioxodisiloxan. The substance, however, cannot he 
a primary product of the decomposition of the silicide, but is to 
be regarded as the final result of a series of intermediate reactions 
which cannot be followed in purely aqueous solution. Attempts 
are therefore made to arrest the reaction at intermediate stages 
by replacing the water to a greater or less extent by alcohol. Under 
these conditions, monosilane is not evolved during the first period 
of the action, and the solid product contains magnesium, which 
cannot be removed by washing, but is free from chlorine. It is a 
colourless substance {the usual brown tint is due to admixed ele- 
mentary silicon) which explodes on contact with air, yielding 
silicon and silicon dioxide, is decomposed by water, decolorises 
potassium permanganate and alcoholic bromine, and reduces silver 
nitrate. Analysis of it gives the ratio Si : Mg ; H=1 ; 2 ; 2. The 
primary hydrolysis of magnesium silicide may therefore be expressed 
by the equation : Mg:SiiMg-t-2H-OH=H2Si(Mg'OH)2. In these 
circumstances, not more than 15% of the silicon actually present is 
found in the solid product, whilst also none escapes as monosilane. 
The remainder is found as a stable alcohol sol of silicic acid. A 
second reaction must therefore have occurred, possibly in accord- 
ance with the scheme : Mg2Si+4HCl-t-2H20=4H2-|-2MgCl2+Si02, 
whereby account is rendered of the evolution of hydrogen. Ap- 
proximately 10% of the magnesium silicide is decomposed in 
accordance with the first and about 90% in accordance with the 
second equation. 

Many attempts have been made by varying the concentration 
of the alcohol and shortening the period of the action of the acid 
on the silicide to isolate other compounds intermediate between 
the primary product and the ultimate silicoformic anhydride. 
With increasing dilution of the alcohol, the production of silanes 
increases, but very little definite information is afforded by analysis 
of the solids. They can only be regarded as mixtures formed by 
further hydrolysis of the primary product, which they resemble 
in their ready inflammability on exposure to air. It appears prob- 
able that the initial product suffers further hydrolysis in two 
directions such as are suggested by the schemes : SiH2(Mg-0H)24- 
2H-OH=2Mg(OH)2-|-SiH4 and SiH2(Mg-OH)2-f HaO-f 4HC1= 
2 MgCl 2 + 2 H 30 -fSiH 20 -|- 2 H 2 . 

Magnesium silicide is prepared by igniting an intimate m^ure 
of finely-divided, ignited quartz and magnesium powder in an 
atmosphere of hydrogen and mechanical separation of the crystals 
of the silicide from the mixture. The crude product is freed from 
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admixed umgnesiuDi by the action ot ethyl bromide and anhydrous 
ether. The purified material is a uniform, steel-blue, crystalline 
powder which contains traces of amorphous silicon and iron sdicide. 
The apparatus used in studying the decomposition of the silicide is 
fully figured and described in the original. H. W. 

Pressure of Saturated Carbonyl Chloride Vapour. N. I. 

NiKiTtN (J. Russ. Phys. Chem. Soe., 1920, 52, 235— 249).— ITie 
rapour pressure of carefully purified carbonyl chloride has been 
measured at a number of temperatures ranging from 12-6° to— 99°. 
The pressure has the value 889 2 mm. at 12’6°, and diminishes 
rapidly with fall of temperature to .540-4 mm. at —0-41°, and then 
continually more slowly; at —19-43°, the value is 232-2 mm. and 
at — 94'2° a few tenths of a millimetre. T. H. P. 

Interaction of Carbon Tetrachloride and Fuming Sulphuric 
Acid. A. 1. Lepin (J. Russ. Phys. Chem. Soe., 1920, 52, 1—17).— The 
author has investigated the mechanism of the formation of carbonyl 
chloride and chlorosulphonic acid from carbon tetrachloride and 
fuming sulphuric acid (ef. Schutzonberger, Annalen, 1870, 154, 
375; Armstrong, J. pr. Chem., 1870, [ii], 1, 246; Erdmann, A., 
1893, i, 681). If the fuming acid contains 45% of dissolved sulphur 
trioxide, corresponding with the formula HjSoO,, the reaction is 
expressed by the equation, CClj-hH2S04,S03=C0Clj+2S03HCI. If 
less than 45% of dissolved trioxide is present, so that the acid may 
be regarded as a solution of fuming in monohydrated acid, the 
fuming acid acts as above, the excess of monohydrate remaining 
together with the secondary product, chlorosulphonic acid. Finally, 
if the dissolved sulphur trioxide exceeds 45%, the acid may be 
considered as a mixture of pyrosulphuric acid with sulphur trioxide. 
In this case, part of the carbon tetrachloride reacts according to the 
equation CCl4-|-H2S04,S03— COCI2-I-2SO3HCI, and part according 
to 0014+2803=00012+8205012; both these reactions proceed 
quantitatively. X. H. P. 

Reaction between Potassium Azide and Iodine in the 
Presence of Carbon Disulphide. A. W. Browne and A. B. 
Hoel (J. Amer. Chem. Soe., 1922, 44, 2106— 2116).— Potassium 
azide reacts with iodine in the presence of carbon disulphide, with 
the formation of potassium iodide and the liberation of nitrogen. 
The first stage in this reaction consists in the formation of poteissium 
azidodithiocarbonate, KS-CS-Ng, by interaction of potassium azide 
and carbon disulphide, as exprcs.sed by the equation KN3+CS2= 
KS-CS-Nj. This reaction is irreversible, consequently there is no 
regeneration of carbon disulphide after it has once reacted. The 
SMond stage consists in the reaction betw-een potassium azido- 
oithiocarbonate with iodine, which results in the precipitation of 
disulphide S2(CS*Ng)2 according to the equation 
2KS-CS-Ng+2I=S2((^-143)2-h2KI. 'The halogenoid substance azido- 
carbon disulphide liberates triatomic nitrogen from potassium 
®ide, with resultant evolution of ordinary nitrogen, as shown 
by the equations 2ItNa+.S2(OS-N3)2=2KS-CS-N3+2Ng ; 2N,=3N,. 
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Combination of these eq^uations with the preceding one leads to the 
simple expression of the final result obtained when carbon disulphide, 
potassium azidodithiocarbonate, or azidocarbon disulphide, in 
relatiyely small amount, is brought into contact with a solution 
containing potassium azide and iodine. These results have 
been confirmed by iodometric and nitrometrie determinations • 

2KN3+2I=2KI+3N2. J. F. S. 

Potassium Azidodithiocarbonate. A. W. Browne and 
A. B. Hoel {J. Amer. Chem. Soc., 1922, 44, 2315 — 2320; cf. pre. 
ceding abstract; Sommer, A., 1916, ii, 29). — Potassium azido- 
dithiocarbonate may be prepared by the action of carbon disulphide 
on an aqueous solution of potassium azide at 40°. It is obtained 
in colourless, deliquescent crystals, which decompose quantitatively 
when gently heated, yielding potassium thiocyanate, sulphur, and 
nitrogen. When rapidly heated, the substance explodes, with the 
formation of pota.ssium sulphide, carbon dio.xide, and sulphur 
dioxide and trioxide in addition to the above. Solutions of the 
salt when treated with various oxidising agents or when electrolysed 
yielded azidocarbon disulphide (SCSNjjj. The authors confirm 
the structure, K-S-CS-NININ, as assigned to it by Sommer {loc. citX 

W. G. 

Melting and Freezing Point of Sodium Chloride. John 
Bright Ferou.son (J. Physical Chem., 1922, 26, 626 — 630). — The 
melting point and freezing point of sodium chloride have been 
determined by means of a platinum-platinum-rhodium thermo- 
element. As the mean of a number of experiments, the value 
803'1° is found for the freezing point and 803-4° for the melting 
point. The author recommends the value 803°rbl° as the best value 
for the freezing point. J. F. S. 

The Properties of Ammonium Nitrate. IV. The Re- 
ciprocal Salt-pair, Ammonium Nitrate and Sodium Chloride. 
Edgar Philip Pebman (T., 1922, 121, 2473 — 2483). 

Colloidal Calcium Hydrojeide. M. von Glasenapp {KoUM 
Z., 1922, 31, 195 — 196). — Two varieties of coUoidal calcium 
hydroxide have been obtained from a marly dolomite of the com- 
position CaO 22-75%, MgO 15-50%, Al^Oj 7-68%, FcaO, 1-87%, 
SiOj 15-27%, 002 34-83%, HjOl-Siyo- The dolomite was burnt 
at 720 — 780° until the magnesium carbonate was entirely decomposed 
and the calcium carbonate half decomposed. After the burnt 
product had been kept for twelve hours in water, the two colloidal 
varieties of calcium hydroxide were microscopically visible. The 
primary product separates first from .solution as small droplets 
which grow speedily, and pass into the secondary product which 
forms agglomerates of drops having the appearance of a ceU network. 
Both colloids are optically isotropic but strongly refracting. In 
reflected light, the primary colloid is light blue and the secondaiy 
bright orange in colour. The secondary colloid does not maintain 
the colloidal state very long, but passes into crystalline calcium 
hydroxide. J. F. S. 
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Valency. XVI. The Ammonia Compounds of Calcium 
Haloids. Gxtstav F. Htirrio {Z. anorg. Chem., 1922, 123, 31— 
42). — The methods of investigation were as previously communieated 
by the author (A., 1920, ii, 293 and 318). The following ammonia 
compounds were found to exist in the stable state : — CaCl, 8NH, ■ 
CaClj,4NH3; CaCl2.2NH3; CaCl^.NHj; CaBr^.SNH,; CaBr'eNH!; 
CaBr2,2NTl3 ; CaBr2,NH3 ; Calj.SNHg ; Calj.ONHs ; Cal2,2NH3, and 

CaIo,NH3. 

These determinations were carried out at various temperatures 
ranging from — 80° to 230°. The isothermal curves pressure- 
composition are given. "p. 


The Solubilities of Calcite and Aragonite. Hans L. J 
BaOKSTHOM {Medd. K. Velenskapsakad. NoM-Insi., 1922, 4, No. ll’ 
1 — 11). — An account of work published more fully elsewhere (A ’ 
1921, ii. 317). E. H. R. 

Setting and Velocity of Solution of Burnt Gypsum. P. P. 

Budnikov and Ja. K. Sykkin {Bull. Inst. Polyt. Ivariovo- 
VoznsscTisk., 1922, 6, 235 — 247). — ^The authors have investigated 
the velocities of dissolution of gypsum after the latter had bron 
heated at various temperatures, the concentrations being deter- 
mined at different stages of the dissolution by means of conductivity 
measurements. For the samples which have been heated at 115° 
and 125°, the conductivity and hence the solubility increases rapidly 
to a point corresponding with a .solution considerably supersaturated 
with respect to CaS04,H20, and afterwards diminishes, at firet 
rapidly and then slowly, but still indicates a certain degree of super- 
saturation after twenty-four hours. Supersaturated solutions 
are obtained also with gypsum heated at 400°, but not when a 
temperature of 500° is reached. In so far as the setting of gypsum 
is conditioned by crystallisation from supersaturated solutions, 
the temperature at which “ dead-burnt ” gypsum is formed may 
therefore be assumed to be about 4.50°. 

Burnt gypsum may be regarded as consisting of two components, 
one soluble, which dissolves readily, and the other relatively 
insoluble. The solubility of samples which have been burnt at 
temperatures between 500° and 800° is rapid at first, this being 
explained by the presence of appreciable proportions of the soluble 
modification in dead-burnt gypsum. 

The time occupied by dissolution does not furnish an exhaustive 
explanation of the disappearance of the ability of gypsum to set, 
and the authors suggest that the presence of the insoluble component 
in the interstices of the crystals prevents the latter from growing. 

T. H. P. 


The Silicates of Strontium and Barium. Pentti Eseola 
(Amer. J. Sci.^ 1922, [v], 4, 331 — 375). — The author has determined 
me equilibrium diagrams of the binary systems SrO-SiOj and 
Ba0-Si02, respectively, and also certain characteristics (crystal- 
line system and habit, refractive indices and dispersion, cleavage 
and density) of the compounds and eutectics formed in these 
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systems. The corresponding diagram and characteristics in the 
case of the system CaO-SiOj are given for purposes of comparison. 
In the system SrO-SiOj, compounds 2SrO,SiOj and Sr0,Si02 were 
found, and these, together with SrO, occurred in one form only, 
although the temperature of formation of the silicates was varied 
from the melting point down to about 900°. SrO.SiOg was found to 
be closely isomorphous and optically very similar to aCa 0 ,Si 02 . 
Its crystals are apparently hcmimorphic and belong either to the 
dihexagonal pyramidal or monoclinio domatic class, probably the 
latter. In the system BaO-SiOj, compounds 2Ba0,Si02, BaO,SiOj, 
2BaO,3SiOj, and Ba0,2Si02 were found. Of these, 2Ba0,3Si02 
and Ba 0 , 2 Si 02 were found to be isomorphous, of orthorhombic 
symmetry, forming a complete series of solid solutions. The 
melting-point diagram of this scries is of Roozeboom’s type I, 
without maximum or minimum, and the index of refraction varies 
continuously, but not linearly with the composition. Barium 
metasilicate, BaOjSiOj, is not isomoriihous with the calcium and 
strontium meta-sUieates. It is optically biaxial, probably of 
orthorhombic symmetry, and forms no solid solutions with 
aCa0,Si02, but a double compound, 2Ca0,Ba0,3Si02 is formed, 
which decomposes on heating into aCaO.SiOj and liquid. Crystals 
of the double compound are uniaxial and negative, are probably 
hexagonal, and show good cleavages in their prismatic zone. Neither 
strontium nor barium raetasilicate forma with magnesium meta- 
silicate a double compound analogous to diopside. Felspars 
analogous to anorthite are formed by both strontium and barium. 
Strontium felspar and anorthite resemble one another very closely 
in optical properties, and the two appear to be completely miscible. 
Barium felspar is monoclinic and readily forms Carlsbad twins of 
the contact type. J. S. G. T. 

The System Ammonium Sulphate-Glucinum Sulphate- 
Water at 25°. Hubert Thomas Stanley Britton (T., 1922, 
121, 2612—2616). 

Preparation and Properties of Magnesium Perchlorate 
and its Use as a Drying Agent. H. H. Willard and G. 
Frederick Smith {J. Amer. Chem. Soc., 1922, 44, 2255 — 2259). — 
The hexahydrate of magnesium perchlorate may be prepared by 
dissolving magnesia in perchloric acid, evaporating the solution 
until fumes of perchloric acid arc evolved and crystallisation 
commences at the surface. The ma.ss is then cooled to the ordinary 
temperature with the addition of sufficient water to keep the mass 
semi-fluid. The crystals are separated by centrifuging, redissolved 
in water, and crystallised. The hexahydrate, m. p, 145 — 147°, 
df T970, is now deliquescent. The trihydrate is prepared by 
keeping the hexahydrate over phosphoric oxide at 20—26° for a 
month. The product has m. p. 145 — 147°, df 2 044. The anhy- 
drous compound is obtained by heating either hydrate at 170° in 
a current of diy air for some time and then at 260° for a short time. 
Magnesium perchlorate decomposes at 400° without melting, 
fonning a mixture of the oxide and chloride. When moist gas is 
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passed over anhydrous magnesium perchlorate at a rate not greater 
than 6 litres per hour, it is found to be as efficient a desiccating agent 
as phosphoric oxide. The trihydrate is as efficient as the anhydrous 
salt at 0°, but much less so at higher temperatures. J. F. S. 

Crystal Structure of Cadmium Iodide. Riohaed M. 
BozOETH (d. Amer. Chem. Soc., 1922, 44, 2232 — 2236). — The crystal 
structure of cadmium iodide has been investigated by means of 
X-ray spectra and Laue photographs. It is shown that cadmium 
iodide is not hexagonal, as has generally been supposed, but trigonal. 
The unit parallelepiped contains one molecule, and the shortest 
distance between the centres of the cadmium and iodine atoms is 
.TOO A.U., which is exactly the sum of the radii of these atoms as 
found by Bragg (A., 1920, ii, 537). Because of the nature of the 
structure, the iodine atoms are also “in contact" on the Bragg 
hypothesis. The shortest distance between their centres is 4-21 A.U., 
whilst Bragg’s value of the diameter of this atom is 2-80 A.U. This 
separation indicates that the atoms which are presumably similarly 
charged may be expected to be farther apart than Bragg's hypothesis 
requires. The structure may be divided into electrically neutral 
layers by passing planes parallel to the base midway between the 
cadmium atoms, and this may well account for the excellent basal 
cleavage of the crystal. J. F. S. 

The Ammoniates of Lead Haloids. Mixed Compounds 
and the Parent Salts. Wilhelm Biltz and Wilhelm Fischke 
(Z. anorg. Chem., 1922, 124, 230 — 247). — The following ammoniates 
of the haloid.s of lead are described in literature : PbCl,,l-5NIL; 
PbCl2,2NH3 ; PbBr2,2NH<| ; Pblj.NHj ; Pbl2,2NH3 ; and Pbl3,4NP^. 
The authors were able to show also the existence of the follow- 
ing ; PbCUNH,: PbCl3,3-25NH3; PbBrj.NH,; PbBrj.SNHsi 
P&rj.o-SNSa; PbL.O'SNH,; and Pblj.SNHj. The method of 
investigation was the same as that employed in previous work 
(cf, Hiittig, A., 1920, ii, 293, 318; this vol., ii, 849. The authors 
regard the compound PbCl3,.3-25NH, or dPbClj.lSNHj as a mixed 
compound of the salts PbCl2>®^H^3i PhCl2,2NH3, and 2PbCl2,314H3. 
Similarly, 2PbBr2,llNH3 is a compound of PbBrjjSNHs and 
PbBrj.SNHj, and 2Pbl2,10NH3 a compound of Pblj.SNHj and 
Pbl2,2NTl3. These mixed compounds are not characterised by great 
stability or by instability ; methods of detecting their formation 
are desirable. W. T. 

Action of Ammonium Nitrate and of Aqueous Ammonia 
on Copper. Properties of Cupric Tetrammine Nitrite and 
Nitrate. Hehey Barrett and Hegixald Graham Dubrant 
(T,, 1922, 121, 2639—2640). 

The Solubility of Copper Hydroxide in Sodium Hydroxide 
Solutions. G. Svexsen Melbye ( Medd . K . Yetenskapmkad . 
Sobel-lnst., 1922, 4, No. 8, 1 — 11). — The solubility of copper 
hydroxide in sodium hydroxide solutions between 2-65 and 6'6aV 
increases at a linear rate with the concentration of sodium hydr- 
oxide according to the equation [Cu(OH)j]=0'046[NaOH]— 0-096. 
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The solutions were prepared by running a solution of copper sulphate 
very gently into the sodium hydroxide solution until turbidity 
appeared, they were then filtered and analysed. Assuming that 
a true solution of a cuprate is formed of the composition NaaCUjOj 
and that its degree of dissociation is equal to that of sodium sUicatc, 
the ion product of the labile cupric acid, H2CU2O3, is found to be 
A^j=0-9x lO"^’. For the hydrate HjCuO^ the ion product is £^2= 
l-3xl0"^*. The solutions of sodium cuprate gradually deposit 
cupric oxide on keeping. E. H. R. 

Th® Composition, of Scheele’s Green. G. Bobnemaiin (7., 
anorg. Chem., 1922, 124, 36 — 38). — ^The author finds that Soheele’s 
green is not acid copper ortho-arscnite, CuHAsOg, but a normal 
arsenite, SCuO.AsjOa.rHjO. The composition was found to vary 
with the method of preparation ; the greater the excess of alkali 
employed the richer is the product in copper oxide. W. T. 

The Rate of Formation of some Nitrides. O. Tammann 
(Z. anorg. Chem., 1922, 124, 25 — 35). — The rate of increase in 
thickness of the nitride was measured by the change in colour of 
the films. In the case of cerium, lanthanum, and a mixture of the 
two, the rate of increase of the film plotted against the logarithm 
of the time gave two straight lines cutting in each case at a definite 
temperature. The same applies to the metals in oxygen. The 
presence of moisture in the gases greatly accelerates their action. 
The film of nitride on iron protects the metal. Cobalt, nickel, 
molybdenum, tungsten, tantalum, and silicon do not change in an 
atmosphere of nitrogen at 700°; magnesium and calcium are con- 
verted into their grey nitrides. W. T. 

Honda’s Conception of the Ah Transformation and the 
Quenching- of Steels. Masumi Chikashioe [Z. anorg. Chem., 
1922, 124, 59 — 60). — A theoretical paper, in which the author 
criticises the views of Honda {Sci. Rep. Tohoht Imp. Univ., 1919, 8, 
181), and claims that a better interpretation is given by the following 
scheme : 

Pearlite — > stable 


Austenite ~ Martensite — > instable but realisable. 

below 721". 

W. T. 

The Ternary System Iron-Boron-Carbon. R. Voqel and 
G. Tammann {Z. anorg. Chem., 1922, 123, 225 — 275). — The authors 
discuss the results of Hannesen (A., 1915, ii, 464) and Tschischevsky 
and Herdt (A., 1917, ii, 372), who investigated the system iron-boron. 
The disagreement of their results is found to be due to differences 
in the rate of cooling. Rapid cooling (os carried out by the former) 
results in the separation of supersaturated mixed crystals. The 
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present authors carried out a systematic study of the ternary 
system teon-boron-carbon and their results are given in detail. 
Equihbrium sets in so slowly that the structure and properties 
of the iron-boron-carbou allo^ depend to a large extent on the 
preliminary heating. The limit of the influence of boron on the 
structure was found to be 0*02%. W. T. 

The Constitution of Erdmann’s Salt and its Derivatives. 

E. H. Riesenfeld and R. Klement {Z. ariorg. Chem., 1922, 
124, 1 — 21). — The authors claim that Erdmann’s salt, 
[(N02)4 Co(NH 3)2]R, has the two ammonia molecules in the de- 
position. They base their conclusions on the fact that (1) by the 
action of ethylenediamine the trinitro-ethylenediamine-monammine 
derivative is obtained, [(N02)5Co en NHaJR ; (2) the dioxalato- 
diammine derivative, [CC204)2Co(NH3)2]R, prepared from Erdmann’s 
salt, could not be resolved into optical antipodes; (3) the non-resolva- 
faility again of the monoxalato-derivative, [C204(N02)2Co{NH3)2] ; 
(4) the ease with which the dichloro-derivative was prepared, 

The oxalate group could not be replaced by the malonate radicle 
on account of the solubility and reducibility of the malonate. 
Methods of preparing the above derivatives are given. W. T. 

Preparation of Colloidal Solutions of Nickel and Cobalt 
Hydroxides and some other Compoimds of these Metals. 

0. F. Tower and Martha C. Cooke {J. Physical Chem., 1922, 
26, 728 — 735). — Two methods are described for preparing colloidal 
suspensions of nickel hydroxide, one by dialysing a solution of 
nickel tartrate in the presence of an alkaline solution of potassium 
tartrate, and the other by treating a iV/ 1 0-solution of nickel chloride 
with a little more than the equivalent quantity of a solution of 
potassium hydroxide, allowing the precipitated nickel hydroxide to 
settle, siphoning off the supernatant liquid, adding w'ater, and 
repeating the process several tiir.es. Only very weak suspensions 
of cobaltous hydroxide could be obtaiiK*d by these methods. Any 
solids obtained from the solutions referred to in a previous work 
on this subject (A., 1900, i, 587) are composed of nickel tartrate 
with potassium tertrate adsorbed in it. Glycerol does not prevent 
the precipitation of nickel hydroxide from aqueous solutions of 
nickel salts. In alcoholic solution, interesting transformations 
occur in the gel on keeping, and finally a solution is obtained from 
which nickel hydroxide cannot be jirecipitated by dilution with 
water. Colloidal solutions of nickel sulphide, which arc readily 
formed in the presence of an alkaline solution of a tartrate, immedi- 
ately decompose with precipitation of the sulphide on dialysing 
out the tartrate. J. S. G. T. 

Hydrated Oxides. IV. Harry B. Weiser {J. Physical 
Chem,, 1922, 26, 654: — 686 ; cf. this vol., ii, 575). — A continuation of 
previous work in connexion with the oxides of tin. It is shown that 
the so-called staimic and meta-siarinic acids are not acids, but are 
hydrated stannic oxides the conqx)sition and pi'opertics of w’hich are 
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determined by the conditions of formation. Stannic oxide, freshly 
prepared by precipitation from a solution of a stannic salt at 
the ordinary temperature, is a loose, highly hydrated mass which is 
readily peptised by dilute acids and aU^alis, forming a colloidal 
solution, and is dissolved by concentrated acids and alkalis, forming 
salts. The oxide is more compact, less hydrated, less soluble, and 
less easily peptised the higher the temperature of formation. 
Freshly-prepared stannic oxide undergoes these changes on keeping 
at tlie ordinary temperature. Experiments on the peptisation by 
nitric acid of oxides prepared under different conditions show that 
the different products are not mixtures of varying amounts of a 
definite a-oxide peptisable by nitric acid with a definite p-isomeride 
which is not peptisable by nitric acid. Hydrated stannic oxides 
prepared at different temperatures or aged for varying lengths of 
time are chemical individuals which differ from each other in the 
size of the particles and the structure of the mass, and hence in 
their adsorbability and mordanting action, their ease of peptisation, 
and their solubility. There are no definite hydrates of stannic 
oxide. Salts of the general formulse SnR 4 and MgSnOg are formed 
by the action of concentrated acids and alkalis on newly-formed 
hydrated stannic oxide. Numerous oxy-salts and complex stan- 
nates and metastaiinatcs have been prepart'd by the action of 
acids and alkalis on different hydrated stannic oxides. These are 
not definite compounds, but are adsorjDtion products, the com- 
position of which is determined by the age of the liydrated oxide 
and the concentration of acid or base with which they were treated. 
Colloidal solutions of hydrated stannic oxide can be prepared by 
peptisation of the freshly-formed oxide with dilute acids or alkalis. 
The colloid ages slowly on keepmg and rapidly on heating. Any 
munber of colloidal solutions are possible, each differing from the 
others in the size of the hydrated particles and lienee in their 
reactivity, adsorbability, and stability under given conditions. 
Hydrated stannic oxide adsorbs colloidal gold, silver, and platinum, 
forming purple inassos, tlie most common of which is the gold 
compound, purple of Cassius. All these purple substances are 
colloidal in character, the composition varying with the conditions 
of formation. When freshly prepared, they are readily peptised by 
dilute acids and alkalis, but when aged by drying they are peptised 
but slightly even by concentrated reagents. A mixture of the 
hydrated oxides of iron and tin in certain proportions is .soluble in 
dilute ammonia. The reason for this is that hydrated stannic 
oxide is peptised by the hydroxyl-ion, whilst ferric oxide is not, 
but colloidal stannic oxide adsorbs ferric oxide and carries it into 
colloidal solution as long as tin in present in excess. At the same 
time, hydrated ferric oxide adsorbs stannic oxide and tends to 
take it out of colloidal solution, so that when the former is present 
in large excess none of the latter remains peptised. Stannic oxide 
does not precipitate in the u.sual v/ay from a solution of tin in 
nitric acid containing a suitable amount of iron. The reason for 
this is that hydrated stannic oxide peptised by nitric acid coagulates 
spontaneously, since the aged oxide is neither peptised nor dis- 
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solved by acid. Ferric nitrate peptises the oxide both when 
newly formed and when aged. Hence if freshly-prepared stannic 
oxide IS peptised either by ferric nitrate or by a suitable mixture 
of feme nitrate and nitric acid, coagulation does not take place on 
keeping or boilmg on account of the stabilising action of the stronslv 
adsorbed ferric ion ; but if the concentration of ferric ion in the 
nitric acid solution is t<m low, complete or partial coagulation takes 
place on keeping or boding. Stannic oxide jellies are prepared by 
coagulation of colloidal solutions of the oxide with suitable con- 
centrations of electrolytes. The results of the present investigation 
support the author a general hypothesis of the formation of jellies 

J. F. S. 

The Occurrence of Germanium in Cassiterite. Assaii 
Hadding (Z. arMrg. Chem., 1922 123, 171— 172).— The author 
exainmed cassiterite from Pinbo by means of the X-ray spectro- 
graph and found it to contain the following elements : tin, tan- 
talum, iron, manganese, germanium, and zinc. The intensity of 
the Imes shows that the amount of germanium was less than that 
of manganese and more than that of zinc. A similar analysis 
of cassitente from Mamacka gave like results. No germanium 
was indicated in cassiterite from Finland and Bohemia. W. T. 


Germ^ium Hydride. Rudolf Schekck [with Albeet 
ImEE] Rec, tmv. chim., 1922, 41, 569-575).— The preparation 
(if an alloy of germaniuni and magnesium could not be effected 
by the action of magnesium on germaninm oxide, as the reaction 
IS too violent. The germanium was obtained as oxide from 
argyrodite ; this was purified by conversion into germanium silico- 
nuoride, thence into sulphide, and finally into oxide. Reduction 
to the metal was then effected by heating in a stream of hydrogen, 
and an alloy was prepared by beating one part of the powdered 
germanium so obtained tvith ti^o parts of magnesium powder in 
an atmosphere of hydrogen. The hydride, prepared by the action 
ot hydrochloric acid on the alloy in a stream of hydrogen, was 
obtained pure by cooling to the temperature of liquid air. Small 
™ chloroform were produced simultaneously 

with the hydride and condensed in a freezing mixture in the pre- 
limmary stages of cooling. The unoondensed gases were passed 
through Sliver nitrate solution and again through a tube cooled 
m liquid air, but were not completely freed from the hydride 
which could still, be detected by its nauseating odour and by 
me deposition of metallic germanium on porcelain when the gas 
^y'iride condensed to a white solid which was 
punhed by subhmation, m . p. - 1 65°, b. p. - 1 26°/757 mm . Values 
tor the vapour pressure from -164° to -125° are given. Three 
molecular weight by Regnault’s method gave a 
mean value of 76-93, the theoretical value being 76 o0. The gas 
w its elements on heating (cf. Paneth and 

n,,. I t-Hebbel, this vol., ii, 776), and an analysis was carried 
heinn ^ Passmg it through a heated tube, the hydrogen formed 
g estimated in a eudiometer and the geniianiuni weighed 
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as such. Three determinations gave 94-70% Ge and 5-29% H as 
mean values, the calculated percent^es for GeH4 being ^-73 and 
5*27. The volume ratio of germanium hydride to the hydrogen 
obtained by its decomposition was found to be 1 : 2-05. The 
general reactions of the gas show that it is endothermic and 
analogous in properties to the hydrides of arsenic, antimony, tin, 
and bismuth (cf. Voegelen, A., 1902, ii, 401), H. J. E. 

Sulphide Sols. III. Sol Preparation by Hydrolysis. 

F. V. VON Hahn [Kolloid Z., 1922, 31, 200—203; cf. A., 1921, 
ii 577) Fairly stable antimony pentasulphide sols may be pre- 

pared by the hydrolysis of the alkali salts of stibiothiosulphuric 
acid. The hydrolysis takes place extremely readily accordmg to 
the equation 2Na3Sb{S203)3=:Sb2S5-f-3Na2S04+3S02H-S (Szil4gyi, 
A., 1920, ii, 207). The preparation is carried out as follows : a 
0-5% solution of sodium antimony thiosulphate is kept until it 
commences to turn yellow and to show a dehiute Tyndall cone ; 
it is then placed in a dialyser and washed with warm distilled 
water After several hours’ dialysis, the solution has taken on a 
deep red colour. The main point to be observed in the preparation 
is toe rapid removal of the alkali sulphate. In the presence of 
sodium chloride the sol cannot be prepared, nor can a sol having 
a greater molecular concentration than 0’4 be obtained. Sols of 
one-tenth this concentration are stable for a few o^y- 

The sols prepared from the sodium salt are more stable than 
those prepared from either lithium or i)otas8ium antunony thio- 
sulphate. Attempts to prepare arsenic penUsulphide sols by the 
hydrolysis of alkali arsenic thiosulphates failed entirely owing to 
the greater instability of these compounds. J. F. S. 

Complex Platinum Compotmds. III. Molecular Rear- 
rangements observed with Complex Platinum Compounds. 
L. A. Tsciitjoaev and N. K. Pschenicvn [J. Rues. Fkijs. CMm. 
Soc., 1920, 52, 47 — 62). — ^I'he depolymerisation of bicomplex salts 
of the type [Pt4A]PtX4 (where molecule of ammonia, amine, 

organic sulphide, etc.), resulting in the formation of the mono- 
meric type [Pt2A,X2J and in the accompanying transference of 
one-half of the total A molecules from one platinum atom to another 
is frequently encountered among complex platinum compounds, 
but has not previously been observed with the simplest purely 
inorganic, in particular with the ammino-, complexes of platinum. 
This gap ha.s now been filled by the authors, who .show that tetni- 
amminoplatinous platinocliloridc (Magnus s green salt) is capable 
of undergoing depolymerisation in iiccordance with the scheDie 
[Pt4NH3]PtGl4=[Pt2NH3,Cl2l, the chloride of Peiset’s Base 11 
being thus formed. The reaction is effected by cautious heating 
over a naked flame to 270°, and never proceed.? to completion, 
part of the green salt decomposing with separation of metallic 
platinum. 

Experiments have been made also with certain heterometiii ic 
bicompiex compounds in which the platinum occurs only in n 
anion, [PtX]4, whilst the kation is formed of another metal m com- 
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bination with a known number of A molecules giving the so-caUed 
neutral part of the complex ; for example, ]PtX^. If as the 

component M is taken an element such as silver, zinc, copper, 
mercury, etc., which, according to all the available data, holds 
moleouies of ammonia, etc., less stably than does platinum, the 
transference of these molecules from the metal M to the platinum 
should take place with great readiness. With the amminosilver 
platinichlorides, the transference of ammonia from the silver to 
the platinum atom occurs at comparatively low temperatures ; 
.\t 60—70”, monoamminosilver platiniehloride yields, together 
with silver chloride, also (a) tetra-amminoplatinous platiniehloride 
(Magnus’s green salt), (6) chlorotriamminoplatinous platiniehloride 
(Cleve's salt), and (c) cisdichlorodiamminoplatmum (Peyrone’s 
chloride) 


(a) fPt4NH3]PtCl, -e- [AgNHal^PtCI^ 

4 


NH,- ^*"^01 


(6) [Pt3NH3CI]3PtOl4,AgCl 

whilst at a higher temperature (100“) the last two compounds 
(jisap^ar and are replaced by trons-dichlorodiamminoplatinum 
(chloride of Reiset’.s Base II) ; in either case, the loss of ammonia 
is negligible. At all temperatures between 100° and 200°, di- 
amminosilver platiniehloride yields a new product, namely, tetra- 
auiininoplatinous chloride (chloride of Ileiset’s Ba.se I), ‘the loss 
of free ammonia being considerable. At 100°, the only compound, 
besides silver chloride, accompanying the chloride of Reiset’s 
Base I is Magnus’s salt; at 150°, the chloride of Reiset’s Base II 
also appears, whilst at 200° Magnus’s salt disappears and the 
chlorides of Reiset’.s Bases- 1 and II form the sole products. The 
Base II chloride, which appears in all eases at the highest temper- 
atures, i.s evidently a secondary product formed from Magnus’s salt. 

When heated at 50 60°, diethylamminosilver platiniehloride 
readily undergoes transformation into the analogues of the chloride 
of Reiset's Base 1 and Magnus’s green salt, part of the ethylamine 
■ ['^g^NH3Et]3PtCh=2AgCl-f [PtdNH^EtJCL and 
2[Ag2i\H3Et]3PtCl4=4AgCl+[Pt4^3Et]PtCl4-HXH3Et. Under 
tlie same conditions, monoethylammino.silver platiniehloride gives 
the analogue.s of Magnus's green salt and Peyrone’s chloride, part 
of the ongmal compound also dccompo.sing with complete loss of 
the amine and formation of silver platiniehloride. 

Tetramminozinc platiniehloride, [Zn4NH5]PtCl,, gives, at 111° 

1 eyrone’s chloride, Magnus’s green salt, and the chloride of Reiset’s 
-•jflSG I. T TT I* 

The Alkali-Ruthenium Double Sulphites. Heinrich Remy 
1 ’ 248— 274).— The foUowing definite 

noutUe sulphites of ruthenium and the alkali metals were pre- 
pared, K 2 S 03 ,Ru(OH)S 03 , 3 HjO; K 3 S 03 . 3 RuS 03 . 6 H„ 0 ( ?) ; 

7Na3S03,2RuS03,7H,0; 7NajS03,2RuS03,9H,0 ; ' 

3KjS03,4BuS03,6H30. 
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There were also obtained substances which on analysis did not 
correspond with any simple formula, probably being mixtures of the 
above. The properties of the above double sulphites are given. 
The author discusses the difficulties of analysis. W. T, 


Mlneralogieal] Chemistry. 


The Examination of Naturally Occurring Gases. II. p 

Henrich [with G. Prell] {Ber., 1922, 55, [£], 3021— 3025).— The 
method for the collection and examination of naturally occurring 
gases has been simplified and extended (cf. A., 1920, ii, 767). The 
gases from a number of springs have been analysed, since such 
data appear to the author to form the most trustworthy basis for 
a judgment as to the atmospheric or terrestrial origin of the water. 
Re-examination of the gas from a cold spring near Leupoltlsdorf, 
Bavaria, confirms the previous analysis (Henrich, loc. cit.), showing 
it to contain oxygen 13%; nitrogen and the rare ga.se3 being the 
only other constituents. The gas from a second spring situated 
about a hundred metres above the foregoing was also compo.scd 
of the constituents of air, but with only 18-8% of oxygen. The 
gas from a third spring was found to contain oxygen (18-2%), 
nitrogen (81'8%), argon, and neon (1-1%). Since the ratio of 
nitrogen to rare gas in these gases is approximately the same as in 
air, it appears that the latter in some unexplained manner has got 
below the water in the spring. The low oxygen content of the 
gases in comparison with that of air is explained by the greater 
solubility of oxygen than of nitrogen in water, so that a gas richer 
in nitrogen is evolved. The extent to which the air is depleted of 
its oxygen appears to depend on the pressure of the water in the 
spring. H. W. 

The Examination of Naturally Occurring Gases. III. 
F. Henrich [with G. Pret.l] (Ber., 1922, 55, [B], 3026 — 3030).— 
Analyses are given of the gases from a number of pools on the 
Luisenburg near Wunsicdcl and Alexanelersbad (Fichtelgebirge) of 
which one may he quoted 

HjS (traces), COj 3-1%, Oj 1-7%, CH^, 53-9%, Na+rare gases 41-3%. 
Methane, carbon dioxide, and the small amounts of hydrogen 
sulphide appear to owe their origin to a bacterium which is not 
completely identical with BaciUxis nletkanigenei. Nitrogen and the 
rare gases must be derived originally from the air. H. W. 

Dopplerite. Studies in the Composition of Coal. Fekd- 
ERicK Vincent Tideswbll and Richard Vernon Wheeler (T., 
1922, 121, 2345—2362). 

Massive Troilite from Del Norte Co., California. Arthur 
S. Eakle (Amer. Min., 1922, 7, 77 — 80). — The bronze-tarnished 
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mineral (light greyish-brown when untarnished) resembles pyrrhot- 
ite, but differs from this in being non-niagnetio and in being readily 
soluble in dilute sulphuric acid. Analysis of the soluble portion 
gave Fe 62-70, S 35-40% agreeing with the formula FeS ; d 4-67. 
The mineral is thus identical vrith the meteoric troilite. It occurs 
irith chaloopyrite and magnetite in serpentine, and has probably 
residted by the action of hydrogen sulphide solutions on the mag- 
netite. Troilite and pyrrhotite are regarded as distinct species, 
and the supestion that pyrrhotite is FeS+S in solid solution 
(A., 1912. ii, 354) is not accepted. The magnetic character of 
pyrehotite suggests the formula FcjS^ for the end-member of the 
series Fe„S„+i. L j 

Keeleyite, a new Lead Sulphautimonite from Bolivia, 

Samuel G. Gordon {Proc. Acad. Nat. Sci. Philadelphia, 1922, 74, 
101 — 103).— This occurs as radiating aggregates of acicular (perhaps 
orthorhombic) crystals with pyrites and quartz in the San Jose 
mine at Oruro. .It is dark grey with bright metallic lustre and 
gives a greyish-black streak; (15-21, // 2. Analysis by J. E. 
WniTFlELD gave ; 

rt- Sb. Cu. Fe. P. Quartz. Total. 

23-80 43-40 2-25 2-77 24-54 (Mg) 10000 

Deducting 8-15% of admixed sulphitlcs, this gives the formula 
SPhS.SShsSj, corresponding with rezhanyite (2PbS,3Bi2S3), The 
compositions of the known lead sulphantiiiionite.s are represented 
on a triangular diagram. L. J. S. 


An Andorite-bearing Silver Ore from Nevada. Earl V 
,8h.4NNON (Proc. U.S. Nat. Mnseum,, 1922, GO, art. 16, 1—5).— An 
ore specimen from Keyscr mine, Nyo Co., Nevada, .shows rough 
prisms of andorite with pjTite and sphalerite in a gangue of rhodo- 
chrosite and quartz. Analysis I of the andorite gives, after de- 
ducting zinc and iron a.s sphalerite, the formula PbAgSbaSe- The 
crystals are usually altered and filled in a central cavity with a 
matted mass of fine fibres. An.aly.sis II of this alteration product 
suggests the foi-mula PbjAgSb^Sg, and shows that there has been 
a removal of silver and antimony sulphides. 


Pb. 

Ag. 

Fc. 

Zn. 

. 23-35 

12-09 

1-55 

3-56 

. 45-14 

7-78 

2-72 

1-56 


The pale pinkish-buff rliodochrosite 

* 

Mc.O. FeO. C'aO. MgO. 

49-;U 7-68 3-13 0-93 


Sb. 

S. 

Total. 

37-64 

22-63 

100-82 

23-22 

[19-58] 

100-00 

gave ; 

CO,. 

Total. 

MnCO,. 

[38-87] 

100-10 

80-15 

L. J. S. 


Sodium Carbonate Minerals from Lake Magadi, Kenya 
bolony. P. Walther (Amer. Min., 1922, 7, 86 — 88). — The 
estensive trona deposit of Lake Magadi consists of an aggregate 
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of pale-yellow, bladed crystals up to 9 cm. in length. Analysis of 
an average sample with d 2-14 gave : 

Fe,Os, 

Na,COj. NaHCOj. H.O. NaCl. A1,0,. SiOj. CaO.MgO.SO,. Total. 

4356 40-41 1.1-55 0-38 004 007 traces 99-98 

agreeing with the formula Na2C03,!NraHC03,2H20. The mineral 
has evidently been formed by the action of carbon dioxide and 
water on sodium silicates, since the rocks in the neighbourhood 
show extensive bands of flinty silica and carbon dioxide issues 
from numerous cracks at the surface. The salt crusts of Little 
Magadi, a dry salt pan 25 miles to the south, consist of harder, 
bladed (monoclinic ?) crystals which on analysis proved to be 
pure sodium hydrogen carbonate. This, owing to ready loss of 
carbon dioxide and conversion into trona, has not hitherto been 
recognised as a mineral. It here owes its existence to the presence 
of a large excess of carbon dioxide, which issues from cracks in the 
soil and rocks with a hissing sound. Optical examination by E. T. 
Wherry detected only trona, but the material had evidently been 
altered in the meantime. A new mineral name for sodium hydrogen 
carbonate is therefore avoided for the present. L. J. S. 

Constitution of Thaumasite. Edw. F. Holden (Amer. 
Min., 1922, 7 , 12 — 14). — Calculations by the Lorentz-Lorenz 
formula of the molecular refractivity of thaumasite, directly and 
from its components, point to the presence of 20H (rather than 
40H) in the formula CaC03,CaS04,CaSi03,15H20. L. J. S. 

Minerals from Ljubija, Bosnia. Kudolf Koechlin (TscK. 
Min. Mitt., 1921, 35 , 1 — 12). — ^The iron-ore at Ljubija, near Prijedor, 
consists of crystalline-granular chalybite with impregnations of 
galena, pyrites, and chalcopyrite. Near the surface, the chalybite 
is altered to limonite, with which are various other secondary 
minerals. These, including the rarer species leadhillite, pyrochroite, 
.and beudantite, are de.scribed. L. J. S. 

A New Mineral which Contains the Rare Earths as its 
Main Component. F. Henrich [with G. Hiller] (Ber., 1922, 
55 , [H], 3013 — 3021 ). — Weinschenkile occurs in very small quantity 
in the Bavarian Oberpfalz in white, matted, globular deposits and 
in radiating needles on brown haematite from which it is readily 
detached. It appears to be mainly a hydrated phosphate of 
yttrium and erbium, P04(Er,Y),2H20 ; but indications of the 
presence of other rare earths ha?o been obtained. The small 
amount available was insufficient for a complete analysis. 

PsendovxivelUte, also occurring in minute amount in the same 
locality, re,somble.s wavellite in that it contains aluminium as its 
main component, with calcium oxide (13%), barium oxide, and 
strontium oxide (about 1%) and rare earths (2 — 3%). Erbium 
and yttrium appear to be present in addition, possibly, to the 
cerium earths. H. W. 
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Supplemental Note on Ishikawaite, a New Mineral from 
Ishikawa, Iwaki Province. Yfiji Shibata and Kenjieo 
K piUBA (^. C^m Soc. Japan, 1922, 43, 648— 649).— The unnamed 
mineral from lahikawa, of which an analysis was given (this vol 
ii, 617), IS now teuaed ishikawaite; the crystals are rhombic 
[a : 6 ; c=0-9451 ; 1 ; M47]. KK 

Glauci^te from Lewes, Sussex ; Constitution of Glaucon- 

by E. G. Radley] {Min. 
Mag., 1922, 19, 330 333). — A boring through the Gault at Iford 
Manor, near Lewes, struck the Greensand at a depth of 325 feet. 
The upper bed of this consists almost entirely of small grains of 
dark-green glauconite. The grains consist of a felted mass of 
minute, birefnngent flakes with mean mI- 62; d 2-70. Analysis 
gave : 


SiOj. 

4812 

K,0. 

7-08 


Al.O,. 

916 

NajO. 

0-22 


1910 


FeO. 

3-47 


CaO. 

0-76 


H,0 
at ICij". 
478 


H.O 

>105®. 

5-28 


MgO. 

2-36 

Total. 

100'33 


l^oni this and a flection of earlier analyses, the formula is 
deduced as Rj0,4(R2O3,RO),10SiO3,aH2O, in which AUO.+Ee.O, 
and FeO+MgO are regarded as mutually replaceable." In some 
cases, there p a considerable replacement of pota.ssiuin by sodium, 
and the variety soda-glauconite i.s suggested. L. J S 

structure Md Composition of the Strathmore (Perth- 
J- ^ McLi-ntock and F. R. Ennos {Min. 
Mag., 1922, 19, 32,3— o29). — Four stones were observed to fall 
along a track six mile.s in length on December 3, 1917- the 
largest weighed 9932 grams and the total weight wa.s 13,255 grams, 
ihe structure IS that of the intermediate chondrite group: (i3-53, 
the hulk-analysis, deduced from analyses of the attracted and 
unattracted portions, is : 


Fe. 

Ni. 

Co. 

Fe. 

7-31 

1-26 

005 

4-00 

FcO. 

MnO. 

CaO. 

MgO. 

12-99 

0-29 

1-84 

24-90 


S. SiO,. TiO.. 

2-29 40:)2 0 14 

K,0. Na,0. H,0. 

011 0-90 0-17 


A1,0,. 

Cr.Os. 

iFe.O,. 

2-57 

0 44 

0-35 

P,0,. 

Cl. 

Total. 

0-23 

0-03 

100-25 


.'f following mineral composition: 

chiomite 0-65, magnetite 0-51, chlor- 
apatite 0-56, olivine 4113, bronzite ,30-91, troilite 6-29, nickel 
water 0*17%. 


L. J. 


iron 

S. 
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Analytical Chemistry. 


A Microcolorimeter and Nephelometer. A. Baudobii. 
and H. BIqiard (Gampt. rend. Soc. biol., 1920, 83, 602 — 603). — A 
description of a miniature Duboscq colorimeter, of which the cups 
have a capacity of 2 c.c., and the tube an adjustment of 20 mm. 
The apparatus can also be used as a nephelometer or ultraphoto- 
meter, and, by replacing the ocular with a small, direct-vision 
spectroscope, can be converted into a spectroscope comparator. 

Chemical Abstracts. 

Colorimeter. Ed. Moreau and A. Bonis (Ann. Falsif., 1922, 
15, 357 — 360). — The apparatus consists essentially of two graduated 
cylinders placed side by side in a suitable frame; one of theso 
contains the test solution and the other the standard or comparison 
solution. The latter is admitted through a side tube at the bottom 
of the cylinder, this tube being connected with a tapped funael or 
reservoir containing the solution. W. P. S. 

The Application oi Coloured Glasses instead of Liquids 
in Colorimetric Researches. Klas Son i J in (Arkiv Kem. Min. 
Geol., 1922, 8 No. 7, 1 — 10). — Combinations of coloured glasses are 
used as standards in colorimetry. Coloured glasses suitable for 
this purpose may be prepared by dyeing the gelatin f.liiis on 
photographic plates from which the silver has been removed by 
treatment with thiosulphate. W. 0. K. 

A New Apparatus for Exact Gas Analysis. K. A. Scuallhi 
and W. Berndi (Ckem. Zig., 1922, 46, 972 — 973). — The apparatus 
consists of a manometer, a measuring tube immersed in a water- 
jacket with air agitation, and a detachable absorption vessel uith 
an adjustable mercury reservoir. The passage of the mercury 
from the manometer into the measming tube is prevented by placing 
between them a U-tube containing at its lowest point either a 
constriction or a throttle cock. All the operations of gas analysis 
can be carried out in this apparatus except explosions, for which 
the absorption vessel is replaced by a eudiometer. The procedure 
for estimating carbon dioxide, heavy hydrocarbons, oxygen, carbon 
monoxide, and the combustion of hydrogen, methane, and ethane 
is described. H. C. E. 

A Modified Methyl-orange Indicator. Kenneth Claum 
Devbreux Hickman and Reginald Patrick Linstbad (T., 
1922, 121, 2502—2506). 

Apparatus for Electrometric Titration. W. E. Gabxek 
and C. A. Waters (J. Soc. Chem. Ind., 1922, 41, 337— 338t).— The 
electrode vessel, which carries a small bulb, is attached to a rotating 
stirrer; two side tubes on the vessel are turned downwards and 
constricted at the ends. The bulb is convenient in the preparation 
of a calomel electrode. The side tubes are packed with asbestos, the 
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vessel is filled completely with electrolyte, audit is supported from 
the glass tube of the stirrer by means of a waxed cork. The metal 
used as electrode is fused or waxed into a thin glass tubffnd 
attached by meap of a small binding screw to the rotating spindle 
electrical oonneson bemg made through a small steel m^cmnup 
to another bmdmg screw. The outer electrode is of any couvcmient 
form; the turned-down side tubes on the electrode v^sel makHt 
possible to commence a titration with 5 c.c. of solution in the beaker 

W.P.S. 

Quantitative An^ysis by Measurement of the Degree of 

f e'apsing between the addition of a reaWnt 
and the fomatiou of a precipitate or coloration can be utilised a1 an 
approximate quantitative measure of traces of substances in solution 
Ihe method is particularly appUcable to water analysis. Sulphuric 

T 9 fnnT ““ "•<‘y betwien the dUutio™ 

of 2'3 and 100 mg. per litre. Nitrous acid can also be estimated bv 
this means when not m greater concentration than 0-5 mg. per litr^ 

H. C. R. 

The Rapid Estimation of Chlorine in Organic Compounds 
E. VOIOCEK (Ckem. Lisly, 1922, 16. 248— 249) —The auXrTom' 
bmes the method of Marcusson and Droseher (A., 1910, ii, 543) with 
his titration of chlorides agamst a mercuric salt in the presence of 
soium nitropruss.de as an indicator. The present author cart^ 
out the combustion in a fumiel-shaped vessel of several iSS 
capacity fitted with a stopcock. Since sufficient hydrogen^ 
present in the molecule to convert all the chlorine into hy^ogen 
of combustion arc absorbed by water and 
ruTanwLUITalf.'"*^^''™ -timation takes 

PotMsium Diclmomate as a Standard in lodimetry and 
the fetunation of Chromates by the Iodide Method, ^beev 

C. VosBUKGH (J. Amer. Chum. Hoc., 1922. 44 21’'0 91301 7 - l', 

that titration of iodine with thiosulphate in" dilute acid 

Snttean 'th^ ' ^b^r, and more con- 

comant than the results of titration m a neutral solution The 

titration of iodine with thiosulphate when 
OT ‘T solution is equivalent to 0-3A'.hydro4lorio aJiid 

greater, causmg too much thiosulphate to be required An 
tKon ofTT" T 'i'=tion of dichromate is caused by th^ 

Th^ Z be too high an acid concentration. 

oorrected by the exclusion of air, but more easilv bv 
ah hydrogen-ion concentration that the presence of 

bv Tbs “?* “terfere. Chromates may be estimated to JiS 1 «/ 

conditions. "pZii!i 
iodiaeZZZin 0 it hnr solutions agrees with pure 

in the iodine +■ ^ lower value. Errors 

be aboi^ ^ ^ <iifierence appear to 

out as probable as errors in the dichromate standarSion. 
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A standard solution of potassiiun permanganate is not trustworthy 
as a standard for thiosulphate solutions. J- S. 

The Estimation of Sulphuric Acid as Barium Sulphate. 
Evidence of the E xistence of a Complex Barium Sulphuric 
Acid. D. Baiabeff (Z. anorg. Chem., 1922, 123, 69 — 82).—. 
The sources of error in the estimation of sulphuric acid as barium 
sulphate are : (1) occlusion of salts by the precipitate, for example, 
barium chloride ; (2) occlusion of the mother-liquor ; (3) the for. 
mation of the complex ion [Ba 5 (S 04 )g], and this leads to the chief 
error. The author isolated the imtassium salt of this complex ion 
[Baj^SOglglKg. The most accurate results are obtained when 
barium sulphate is precipitated slowly from a dilute, boiling solution 
acidified with hydrochloric acid. Crystals in the precipitate have 
various forms; the prismatic form corresponds with the simple 
salt BaSO.. The chlorine content of barium sulphate is not caused 
by the salt S 04 (BaCl) 2 . 

Application of Conductometric Titrations to Precipitation 
Analysis. V. Conductometric Titrations with Barium 
Salts. I. M. Kolthopf (Z. anal. Chem., 1922, Gl, 433 — 448).— 
Sulphates may be accurately titrated conductometrically by means 
of barium chloride in solutions as dilute as O-OOliV . The titration 
may be carried out more rapidly and exactly if alcohol is added to 
the solution than if an excess of barium sulphate is stirred in. The 
presence of mineral acids, aluminium, and calcium leads to low results, 
whereas the presence of iron salts generally causes^ the results to 
be too high. Nitrates in moderate amount do not interfere. The 
method is not applicable to the determination of sulphates in water 

owing to the presence of calcium. 

Carbonates and chromates, as well as oxalates, tartrates, citrates, 
and malates in the presence of sufficient alcohol may all be titrated 
with barium chloride in a similar manner to sulphates, but phos- 
[ihates, pyrophosphates, succinates, benzoate.s, and salicylate 
cannot be titrated by conductometric methods with barium chloride. 

A. R. P. 


Some new Volumetric Methods. (Estimation of Sulphate, 
Lead, Acids, and Ammonia.) Karl Jellinbk and H. ii.xs 
iZ. anorg. Chem., 1922, 124, 185— 202).— The volumetric inetbods 
of estimating sulphate are misuitable on account of the tiltratiom 
involved. The authors have worked out the following method. 
Excess of barium nitrate is added to a sulphate solution, to thi.s li 
added excess of potassium chromate and this excess estmiatcrt bj 
ruiming in a barium solution until the yellow colour disappears. 
Error by this method 0-3%. The use of silver salt as an indicator 
is not possible because the solubilities of sUver and barium chromates 
are very near to one another. The foUowing is given as » "j 

method of estimating lead; excess of chromate is added to a tew 
salt, a Uttle silver nitrate is then added, and the excess of chromaK 
is determined by titrating against a lead salt until the disa^ear 
of the reddish-brown silver chromate. The latter method can 
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be employed for the indirect efitimation of sulphate. Titration of 
metals against arsenates and arsenites does not give positive results. 
The authors suggest the use of a copper solution as an indicator in 
acidimetry, the alkali being added until the precipitated hydroxide 
makes its appearance. W. T. 

Estimation of Selenium. Luigi Losana [Giom. Chim. Ind. 

1922, 4, 464 — 466). — The method used for estimating sulphur 
(this vol., ii, 582, 656) may bo employed also for the estimation of 
selenium if a larger excess of iron is taken and the exclusion of air 
during the reduction is rendered a.s complete as possible. By 
suitable modification of the procedure, sulphur and selenium may 
be estimated simultaneously (cf. J. Soc. Ckem. Ind., 1922, Dec.). 

T. H. P. 

Rapid Method for Estimating Ammonia in Ammonium 
Saits. Hermann Bubkardt (Ckem. Ztg., 1922, 46, 949). — 
Attention is directed to a rapid method for estimating ammonia in 
its salts, in which formaldehyde solution (containing no free acid) 
is added to the solution containing an ammonium salt, and the acid 
formed according to the eq^uation 6 CH 30 -i- 4 NH 4 Cl= 6 H 20 + 4 HCl-T- 
(CEJ^Ni ia then directly titrated with a standard solution of sodium 
hydroxide, using phenolphthalein as an indicator. A. J. H. 

Titration of Nitrous Acid, and the Estimation of Nitrous 
and Arsenious Acids in the Presence of Each Other. Alfons 
Klemenc (Z. anal. Ckem., 1922, 61, 448—454). — The titration of 
acidified solutions of nitrites with permanganate in the air is attended 
with possible errors due to loss of nitrogen oxides and the slowness 
with which the reaction proceeds towards the end. These dis* 
advantages may be overcome by adding the nitrite solution without 
acidifying to a solution containing an excess of potassimn perman* 
ganate and sulphuric acid and enclosed in a glass-stoppered flask 
containing carbon dioxide under slightly reduced pressure. The 
solution is warmed at 40® to complete the reaction and the excess 
of permanganate is then titrated with standard oxalic acid. 

[With F. PoLL^K.] — The method is extended to the estimation 
of nitrous and arsenious acids in the same solution, one portion of 
which is titrated in the presence of sodium hydrogen carbonate 
with iodine for arsenious acid and another portion with permangan- 
ate as described above to obtain the sum of the tw^o acids. Nitrous 
acid is then found by difference. A. R. P. 

The Use of Benzidine in the Detection of Phosphoric Acid. 

F. Feigl (Z. anal. Ckem., 1922, 61, 454 — 457). — The yellow pre- 
cipitate produced by ammonium molybdate in the usual test for 
phosphoric acid ia often contaminated with arseno-moJybdate and 
Mth molybdic acid, especially if an old solution of the reagent is 
used. To test this precipitate for the presence of phosphoric acid, 
it is collected on a close, ashiess filter and washed somewhat, then 
moistened with a solution of benzidine hydrochloride containing 
acetic acid. The moist paper is held over an ammonia bottle, the 
vapour from w'hich turns the precipitate blue in those parts con- 

VOL. cxxii. ii. 32 
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taining phosphoric acid. Even when no visible precipitate is 
produced in the test solution it should be poured through the paper 
and the paper tested as described. The blue colour is apparent 
when the original solution contains only 1 part of phosphorus 
as phosphoric acid in 460,000 parts of water. A. R. P. 

The Volumetric Estimation of Phosphoric Acid and 
of Sodium Phosphate and Pyrophosphates. Prank X. 
Moerk (Amcr. J. Pharm., 1922, 94, 641 — 650). — Phosphoric acid 
and disodium hydrogen phosphate can be estimated vohunetricaUy 
by titration with sodium hydroxide and hydroohloric acid, respect- 
ively, using a mixture of methyl-orange and indigo-carmine as 
indicator. To obtain results in consistent agreement with the silver 
phosphate precipitation method followed by titration of the liberated 
acid with alkali hydroxide until a permanent brown coloration of 
silver oxide is obtained, the dilution of the reacting solutions must 
be specified, and a definite quantity of sodium chloride must be 
add^, the silver phosphate method being apparently unaffected 
by these factors. For the neutraUsation method, using the indicator, 
the procedure is as follows. To 100 c.c. of water 0-2 c.o. each of 
0-1% methyl-orange solution and 0-3% indigo-carmine solution 
are added, followed by dilute hydrochloric acid until the green 
colour changes without producing a violet colour. The solution 
thus prepared is divided into two equal parts, one being set aside 
and the other being added to the phosphoric acid or phosphate 
solution to be estimated, and the mixture titrated to match the 
tint of the reserved portion of the indicator solution with sodium 
hydroxide, or hydrochloric acid, as the case may be. The end- 
point corresponds in each case with the formation of NaHjPOj. 
Under these conditions and using N /2 solutions, results in agreement 
with the silver phosphate method were obtained by titrating in 
presence of 7-5% of sodium chloride for the phosphoric acid, and 
2-5% for the phosphate. Under similar conditions, sodiiim pyro- 
phosphate can be titrated with acid as a diacid base. G. F. M. 

Methyl-red in the Assay of Phosphoric Acid and Sodium 
Phosphate. Frank X. Moebk and Edward J. Hughes (Amer. 
J. Pimrm., 1922, 94, 650 — 655). — Of the two methods described in 
the preceding abstract and the U.S.P. IX method for the volumetric 
estimation of phosphoric acid and phosphates, the latter process 
always gives low results. The mixed indicator method is the most 
rapid, but is influenced by the weight taken, by the amount of 
sodium chloride present, and by the strength of the volumetric 
solutions. The best results when working with unknown quantities, 
are obtained by the silver phosphate method, titrating back tic 
liberated acid with alkali hydi’oxide and using racthyl-red as indicator. 
The procedure is as follows. To 50 c.c. of standard silver nitrate 
solution one drop of mcthyl-red and a trace of alkali to produce a 
yellow colour are added, followed by 10 c.c. of the solution to be 
assayed. The liberated nitric acid (3 mols. per mol. of HjPOj, or 
1 mol. per mol. of Na 2 HP 04 ) is titrated with alkali hydroxide until 
the supernatant liquid is again yellow. During the neutralisation. 
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the pink colour may fade, in which case one or two drops more of 
methyl-red must be added. G. F. M. 

The lodometrio Micro-estimation of Phosphoric Acid, 
and of Phosphorus in Organic Compounds. O. Svanberg, 
K. Sjobebo, and G. Zim.merlund (Arkiv Kem. Min. Oeol., 1922, 
No. 10, 1 — 17). — An improvement on Neumann’s method (A., 1903, 
ii, 243; 1905, ii, 68) for the micro-estimation of phosphorus is 
described, in which the phosphorus is precipitated as ammonium 
phosphomolybdate, and the nitrogen in the precipitate estimated by 
Bang’s miero-Kjeldahl method, in' which the ammonia is absorbed 
in acid, the excess of the latter being estimated by adding excess 
of potassium iodide and potassium iodate and titrating the liberated 
iodine with thiosulphate. If a correction is made for a systematic 
error, 0 05 — 100 rag. of phosphorus may be estimated to within 
2--3%. W. 0. K. 

Titration of Boric Acid in Presence of Phosphoric Acid. 

I. M. Kolthope (Chem. Weekblad, 1922, 19, 449 — 450). — Addition 
of sodium citrate to solutions containing phosphoric and boric acids 
prevents interference by the latter in the titration of the phosphoric 
acid with sodium hydroxide. After the neutralisation, addition of 
mannitol allows of the titration of the boric acid by further addition 
of sodium hydroxide, addition of the alkali being continued until 
the pink colour of the phenolphthalcin remains for at least three 
minutes, and is not destroyed by further addition of mannitol. 
Neither calcium nor magnesium interfere. 

In boiling solutions containing boric acid, a reflux condenser is 
scarcely necessary, since after half an hour’.s boiling the loss is less 
thanl%. S.I.L. 

The Estimation of Boric Acid. W. W. Debbns {Chem. 
Weekblad, 1922, 19, 480 — 481). — ^The author’s method of cstim- 
.aling boric acid in presence of phosphoric acid by means of 
potassium iodido-iodate is simpler than the method proposed by 
Kolthoff (preceding abstract) of adding sodium citrate and titrating 
with alkali, and the interference of calcium compounds is not 
■apparent. The citrate method is not new, having been proposed 
hy Littraann {Chem. ZIg., 1898, 22, 691) and Pfyl (A., 1914, ii, 290). 

S. I. Ij. 

Quantitative Estimation of Carbon and Hydrogen by 
means of the Sulpho-chromic Mixture. L. J. Simon and 
A. J. A. Guillaumin {Compl. rend., 1922, 175, 525 — 527 ; ef. 
Guyot and Simon, A., 1920, i, 285, and ii, 332). — The method indi- 
cated is limited in scope, but is applicable to dibasic straight -chain 
acids, their methyl esters, and to all sugar derivatives which do not 
contain a methyl group directly linked to carbon, to aromatic acids, 
and to phenols which contain no alkyl substituents in the ring. The 
substance is completely oxidised by a known excess of reagent, the 
volume of carbon dioxide obtained is noted, and hydrogen estimated 
by determining volumctrically the excess of chromic acid. An 
alternative method depends on estimating the residual chromic 
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acid by addition of a known excess of a suitable organic substance 
and a second reading of the volume of carbon dioxide. A table 
is given of results obtained by the method as compared with standard 
figures for the same substances. The authors suggest that the 
method would be more generally applicable if silver chromate were 
used as the oxidising agent. H. J. E. 

The Function of Chromic Oxide in Oxidation by means 
of Sulpho-chromic Mixture. L. J. Simon (Compt. rend., 1922, 
175, 768 — 770 ; of. preceding abstract). — Chromic oxide formed in 
the reaction may play an important part in the oxidation. Control 
experiments in which chrome alum was added to the reagent showed 
that, in absence of oxidisable organic matter, the addition enables 
the liberation of oxygen to take place more readily and that the 
quantity of alum added influences the amount of oxygen evolved. 
If sufficient chromic oxide is added, sulphuric acid will completely 
decompose chromic anhydride on heating at 100°. Thus the addition 
of chromic oxide or its derivatives, when dealing with organic sub- 
stances which are only partly oxidised by sulpho-chromic mixture, 
transforms what would otherwise be partial into complete oxidation, 
and in extreme cases gives rise to the evolution of free oxygen. 

H. J. E. 

The Tannic Acid Method for the Estimation of Carbon 
Monoxide in Blood. R. R. Sayers and W. P. Yakt (V.S. 
Bur. Mines, Rep. Investigations, 1922, No. 2356). — Standards arc 
prepared containing 10 — 100% of carbon nionoxide-haimoglobm 
in 90 — 0% of oxyhsmoglobin as follows : 5 c.c. or more of blood 
are collected, 0-05 gram of potassium citrate or 0-02 gram of sodium 
fluoride being used for each 10 c.c. Half of the blood is saturated 
with carbon monoxide, and both parts are diluted to 10 voh. with 
water, and mixed in varying proportions. Then Od c.c. of the blood 
to be tested is drawn from the finger into 1 c.c. of 0'05% potassium 
citrate or O OS'^t, sodium fluoride solution. To each of the blood 
samples contained in tubes of inch inside diameter is added 1 c.c. 
of 1 % tannic acid in 1 % pyrogallol solution. The tubes are inverted 
and comparison is made in eight to ten minutes. The standards, 
when properly sealed, may be kept for several wcck.s, but tlii' 
reagent should be freshly prepared. Chemic.xl Abstracts. 

Physical Method for the Estimation of Carbon Dioxide in 
the Respiratory Air. A. K. Noyons {Arch. Keerland. physiol., 
1922, 7, 488 — 495). — A method is described for the estimation 
of carbon dioxide by the measurement of the heat conductivity of the 
mixture of gases. W. 0. K. 

Estimation of Silica in Filtered Sea-water. Rooeb C. 
Wells {J. Amer. Chem. Soc., 1922, 44, 2187— 2193).— The author 
lias investigated the estimation of silica in sea-water and finds that 
the most effective method is to add an aluminium salt if such is 
not already present and precipitate with a quantity of ammonia 
sufficient to produce a pink colour with rosolic acid; the silica 
carried down with the alumina is then recovered and estimated in 
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the usual way. It is shown that silica cannot be estimated by the 
loss on evaporation with hydrofluoric acid in the presence of calcium 
sulphate. An excess of at least two parts of alumina to one of 
silica ia essential for the complete inclusion of silica in the alumina 
precipitate. An excess of ammonia favours the inclusion of silica 
hi the ammonia precipitate, but this has a slightly solvent action 
on the aluminium hydroxide. A Sorensen value of 7 — 8, as shown 
hy the pink colour with rosolic acid, ia advisable in making the 
ammonia precipitation. A very small quantity of silica, roughly 0-3 
mg., escapes precipitation and an equal quantity is generally found 
in the wash waters from the ammonia precipitate. In rock analysis, 
a single evaporation with hydrochloric acid is sufficient, provided 
.silica is also determined in the ammonia precipitate. Eleven 
samples of water collected one mile south of Eastern Point Light, 
Gloucester, Mass., during eleven months gave contents of dissolved 
silica varying between 0*0029 and 0*0003 gram per litre. J. F. S. 

The Estimation of Alkali Carbonates in Presence of 
Pbenolphthalein. Bonnier {Compt. rtiid., 1922, 175, 765 — 
707 )__^Warder’s method (A., 1881, 848) of estimating carbon in 
steel involves a titration of alkali hydroxide with sulphuric, 
acid in presence of alkali carbonate. That of Winkler (Tread- 
M'ell, Analytische Chemie,^’ 9th cd., 2, 485) necessitates titration 
of the hydroxide in presence of barium chloride. Neither gives a 
ffharp end-point. In the former case, the instability of the alkali 
hydrogen carbonate, on the formation of which the end-point 
iepends, leads to crroi's and a study of the various factors which 
influence the result shows that the excess of sodium sulphate 
formed, the temperature, and the method of stirring have no effect. 
The initial colour of the indicator, the method of adding the acid, 
and the dilution (cf. Mestrezat, A., 1918, ii, 274) all affect the 
estimation to some extent. Winkler’s method is satisfactory if 
carried out with normal solutions ; with less concentrated solutions, 
however, the end-point tends to lose sharpness. H. J. E. 

The Cobalt Nitrite Heaction for Potassium in Animal and 
Vegetable Cells. A. B, Macaixum {Arch. Neerland. physiol., 
1922, 7, 304 — 308). — Sodium cobalfinitrite is a very sensitive reagent 
for the inicrochemical detection of potassium in animal and vegetable 
cells. The possibility of ammonia being precipitated by the cobalti- 
nitrite may be avoided by the addition of formalin to the reagent, 
which converts the ammonia into hexauiethylcnetetra-amine. The 
only difficulty in the use of the reagent is that in animal tissue 
creatine may give a precipitate likely to bo mistaken for potassium. 

The Volumetric Estimation of Calcium. A. Vurthei.m 
and G. H. C. van Bers {Chem. Weekblad, 1922, 19, 450 — 452). — 
Excess of ammonium oxalate is added to the solution, and after 
heating to boiling, calcium oxalate is precipitated by addition of 
arnmonia; after filtration, the excess of ajumonium oxalate is 
titrated with permanganate in the usual way. It is necessary to 
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use at least double the amount of oxalate theoretically required for 
the precipitation | on account of the rapid alteration of ammonium 
oxalate solutions, blank titrations must be carried out with each 
series of estimations. 

The results agree very well with those obtained by the gravimetric 
estimation, and within very wide limits are independent of the 
temperature and degree of acidity of the solution to be titrated 
and of the strength of the permanganate solution employed. 

S. I. L. 


The Volumetric Estimation of Magnesium in Potassium 
Salts. A. VuRTHEiM {Ghem. Weekbhd, 1922, 19, 461 — 462).— 
The method proposed by Precht (A., 1879, 1053), namely preci- 
tation of magnesia by addition of carbonate-free alkali, and back 
titration of the excess after filtration, has been exammed, and found 
to give satisfactory results for mixtures containing very large 
Quantities of sodium, potassium, and calcium salts. Where calcium 
is present, oxalate is added to the alkali to ensure complete precipi. 
tation. 1- 


Estimation of Lead in Lead Amalgam. M. G. Mellox 
{J. Amer. Chem. Soc., 1922, 44, 2167— 2174).— A resume is given 
of the principles of the methods which have been used previously 
for the estimation of lead in lead amalgams. Data are presented 
which show the possibility of estimating quantities of lead of 
about 0-5 gram of lead in 30—50 grams of mercury with an accuracy 
of 0-05%. The method consists in the displacement of the lead 
by copper from an aqueous solution of copper nitrate, followed 
by the precipitation of the lead as chromate from the solution. 
It is shown that 0-4 gram of lead may be displaced from the amalgam 
in thirty minutes at the ordinary temperature if the mixture is 
stirred, but if allowed to remain .stationary many hours arc 
required for complete precipitation. The following procedure is 
recommended ; the sample of amalgam is covered with water 
containing one drop of 10% acetic acid, 10 c.c. of a 2iV-solution 
of copper nitrate are added and the mixture is stirred for thirty 
minutes and filtered to remove any metallic copper which ha.s not 
dissolved in the mercury. One drop of 10% acetic acid is addpd 
to the filtrate, and the lead is precipitated as chromate by the 
method usually adopted. J- It. S. 

A Peculiar Catalytic Reaction for the Detection, and a 
Method for the Estimation, of the Smallest Traces of Copper 
lalso a Lecture Experiment]. Friedrich L. H.4hn and G. 
Leimeach {Ber., 1922, 55, [5J, 3070— 3074).— When a solution 
of a ferric salt is added to a solution of sodium thiosulphate a 
dark violet coloration is developed which gradually disappears as 
the ferric becomes reduced to ferrous salt and the sodium tmo- 
sulphate is converted into tetrathionate. The reaction is greatly 
accelerated by the presence of copper salts and its completion 
can be made more obvious by the addition of ammonium tmo- 
cyanate to the mixture ; the latter substance has also the advantage 
of retarding the reaction. 
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recognition of the minutest traces of copper two litres of the • " 
solution should be mixed with 10-20 cTof tWocyamte IrT 

"“used thiocyanate (up to 200 e e.] 

• ^ the substance under investigation is placed 

111 a beakei (5(» e.e. capacity) and in a similar series of bLkers 
known quantities of copper solution are placed. The solutions are 
Tat?nn "■ ^th distilled water, and to S are 

added 100 c c. of the iron thiocyanate solution. Simultaneously 
(by means of a row of test-tubes fastened to a rod whiTcan be 

The velocity of the reaction is rather greatly dependent on small 
variations in the ratio of the concentration, iron : thiocyanate thfo 
sulphate, on the degree of acidity and the temperature sTthat it i, 

Jc'rTJniC' O interkls of time 

for dehnite quantities of copper. It is necessary to obser^ the 
firogrcssive decolonsation in the solution under ihvestteatTon a„d 
HI solutions of known copper content .simultaneously aTtruse a 

000- m.g. , terther refinement is probable if a thermostat is used 
A similar effect on the course of the reaction has not been observed 
nth any other substance yet investiimtcH a„„Ji„ .ooserveu 

ly relatively large amounts of platinum, but the e^ffect"is'lo*lMp 

nc nickel, and areemc in particular retard the action especially 
n .strongly acid solution. If such metals arc to be "nyes«S 

iriah T-te it ia -■‘-ential IhatTu 

ioiK- metal should be added to the control solu 

S'AnCtiXS 

H. W. 

Potentiometric Titration of Copper. E Zi\Tr and ir 
W.WTEKBER(} (iScr 192-' 55 r«l vJ-oi Ju ' 

consists in the reduction ~nf ill’ ‘"1’ . 3d(0). — The method 

*»tation in an atmo:phere“f":^,rZx.™e'’''‘’“'“'‘ 
heated ® Pl«>''d on an electrically 

holes for the Ltroduct^m'^^f th'*** “ provided with foim 

holds the indicator electrode (a stout smooth platinum 
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wire) and serves also for the introduction of carbon dioxide and the 
limb of the normal electrode (a calomel cell charged with solid 
potassium chloride and saturated potassium chloride solution). 
The E.M.F. of the titration cell is measured by compensation in 
the usual manner with the aid of a capillary electrometer. The 
copper solution is treated with a sufficient quantity of hydrochloric 
acid and reduced by a slight excess of titanium trichloride, whereby 
a colourless solution results if sufficient hydrochloric acid is present 
to prevent precipitation of c\iprous chloride. The addition of 
standard bromate or dichromatc solution causes the oxidation of 
the excess of tervalent titanium and subsequently that of the 
copper, the end-points of the two actions being marked by abrupt 
changes in the potential. Titration is effected at about 80°, at 
which temperature the potentials adjust themselves almost in- 
stantaneously ; in cold solution, the broraate in particular reacts 
somewhat slowly with titanium trichloride. The concentration of 
the hydrochloric acid has not a very marked influence, and is 
suitably maintained at 4 — 8%. Considerable quantities of ammon- 
ium salts have no disturbing effect, but iron is titrated with the 
copper. Small quantities of nitric acid are reduced by the excess 
of titanium trichloride, after which they do not influence the change 
further. The use of stannous chloride in place of titanium chloride 
is not recommended, since the potentials, even in hot solution, only 
become constant slowly as long as an excess of stannous salt is 
present. H. W. 

Volumetric Estimation of Copper by means of Sodium 
Nitroprusside. Georges Joret {Ann. Fahif., 1922, 15,354— 
356)'. — A solution of the copper salt, containing about OT gram 
of copper, is neutralised with ammonia, then acidified sKghtly with 
nitric acid, treated with 40 c.c. of JV/lO-sodium nitroprusside 
solution (14*895 grams per litre), diluted to 200 c.c,, and filtered; 
100 c.c. of the filtrate arc treated with 20 c.c. of A^/lO-silver nitrate 
solution, the mixture is filtered, and the excess of silver nitrate 
titrated with iV/lO-thiocyanate solution in an aliquot portion of the 
filtrate. The copper solution must not contain silver, nickel, 
cobalt, or halogens. W. P. S. 

Separation of Copper by means of Thiopbenylhydantoic 

Acid. H. H. Willard and Dorothy Hall {J. Amer, Chem. Soc., 
1922, 44, 2253 — 2254). — In solutions slightly acidified with acetic 
acid, thiophenylhydantoic acid precipitates quantitatively copper, 
lead, mercury, cadmium, bismuth, and antimony, whilst arsenic, 
tin, and metals not precipitated by hydrogen sulphide are not 
precipitated under these conditions. When the copper precipitate 
is ignited to oxide, the i>ro<luct contains sulphate sufficient to cause 
an error of 0*1 — 0*6 rag. in the total weight. The copper com- 
pound is very unstable and quite unsuitable for direct weigh- 
ing. To estimate copper by means of the precipitate with thio- 
phenylhydantoic acid, it is best to fuse it with potassium pyro- 
sulphate, dissolve in water, and estimate the copper by any of the 
well-known methods. The bismuth and antimony compounds 
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with thiophenylhydantoie acid are soluble in alcohol. To separate 
copper from the metals of the iron and zinc groups, the solution is 
neutralised uith ammonia and 5 grams of glacial acetic acid are 
added. If metals precipitated by ammonia are present, 7 grams of 
citric acid are added before neutralising for every gram of such 
metal present. The solution is made up to 300 — tOO c.c., raised to 
the boihng point, and treated with 0’5 gram of thiophenylhydantoie 
acid in a little hot water, then dilute ammonia is added until a 
yellow precipitate begins to form. The solution is boiled, and 
if all the copper is precipitated the precipitate separates at the 
top, leaving a clear solution below. If this docs not happen, a 
little more ammonia is added, but this may cause the precipitate 
to turn brown, due to the formation of aulj)hide. The precipitate 
is filtered hot, washed with hot water, and treated as stated above. 
The method is very good for small quantities of copper. 

J. F. S. 

Contradictions and Errors in Analjrtical Chemistry. I. 
The Precipitation of Aluminium by Thiosulphate and its 
Separation from Iron. II. The Ageing of Volumetric 
Thiosulphate Solutions. Friedrich L. Hahn [with G. Leim- 
BACH (I) and H. Windisch (II)] (Ber., 1922, 55, [H], 3161—3165).— 
I. The precipitation of aluminium by means of thiosulphate under 
the usual conditions (boiling the solution until sulphur dioxide is 
completely expelled and then adding ammonia) is only very 
incomplete ; the apparent accuracy of the results is due to a balance 
of errors, the unprecipitated aluminium hydroxide being com- 
pensated by the alkali carried down by the precipitate. Pre- 
cipitation is almost quantitative when the solution is boiled for 
only a short time and the remainder of the metal is precipitated 
by addition of a base. An almost complete separation from iron 
can be achieved if a very weak base, preferably phenylhydrazine, 
is used. 

II. The addition of a very small amount of alkali enables thio- 
sulphate solutions to be preserved without alteration in strength 
from the first day. The change which they otherwise suffer appears 
to be caused by the faintly acid reaction of distilled water ; it 
certainly does not depend on the formation of sulphite or sulphide. 

H, W. 

The Separation of Ferric Oxide and Aluminium Oxide 
from Magnesium Oxide by the Nitrate Method. Andr^ 
Gharsiou (Comyl. rnid., 1922, 175, 693—695; cf. this vol., 
ii, 319). — In separating the oxides of iron and aluminium from that 
of magnesium by heating with ammonium nitrate, the retention of 
magnesium oxide by the other oxides increases with the magnesium 
content ; aluminium oxide retains a relatively smaller amount than 
ferric oxide. By increa.sing the concentration of the ammonium 
nitrate solution from 4% to 10%, the magnesium oxide is almost 
completely removed, and if the mixture is treated three times in 
this way, no trace of magnesium remains. H. J. E. 
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Separation and Estimation of Cobalt. I. Separation of 
Cobalt by means of Thiophenylbydantoic Acid. I. Separ- 
ation of Cobalt from o^er Metals. H. H, Willard and 
Dorothy Hall (J. Amer. CJiem. 8oc., 1922, 44, 2219 — 2226).— 
Cobalt may be quantitatively separated from arsenic, uranium, 
vanadium, titanium, tungsten, molybdenum, zinc^ manganese, 
chromium, aluminium, magnesium, and calcium by precipitation 
with thiophenylbydantoic acid in .slightly ammoniacal solution. 
In the presence of iron, the precipitate is rarely free from this 
impurity, and usually contains from one to five mg. regardless of 
the amount originally present. This docs not, however, interfere 
with the volumetric estimation of cobalt. Nickel is always partly 
precipitated. The cobalt precipitate has not a definite com- 
position, and is probably mixed with some cobalt sulphide, thus 
making it necc.ssary to convert the cobalt into some other more 
definite form. The various separation.s of cobalt from other metals 
arc effected as follows. Separation from iron. A solution con- 
taining 1 gram of iron and 25 rog- of cobalt in 300 c.c. is placed in 
an Erlenmeyer flask, treated with 8 grams of citric acid, and neutral- 
ised with ammonia (d0'90) and 5 c.c. of excess ammonia arc 
added. The solution is warmed at 35°, 0’7 — 10 gram of thio- 
phenylhydantoic acid dissolved in 30 c.c. of water or alcohol added, 
and the mixture shaken vigorously for several minutes. The cobalt 
is precipitated and after boiling the precipitate may be easily 
filtered. Separation from manganese. This separation is effected 
as in the case of iron. Separation from zinc. The procedure is 
the same as for iron, except that an excess of 10 c.c. of ammonia 
is necessary and the solution must be boiled for several minutes 
to ensure complete precipitation of the cobalt. The other metals 
named arc separated in the same u'ay as zinc, except that 7 grams 
of citric acid are used. J. F. 8. 

Separation and Estimation of Cobalt. II. Gravimetric 
Estimation of Cobalt. H. H. Willard and Dorothy HAi.r, 
(./. Atmr. Chem. Soc., 1922, 44, 2226 — 2231 ; cf. preceding abstract). 
— Various methods for the gravimetric estimation of cobait have 
been examined, and it is shown that, although pure cobalt nitratr 
may be accurately ignited to the oxide C03O4 and the latter reduced 
by hydrogen to the metal, the o.xide obtained by the ignition of 
the thiophenylbydantoic acid precipitate {vide supra) contains a 
little sulphate. If the oxide obtained in this ignition is assumed, 
empirically, to be C03O3, the results for cobalt are fairly good. 
The ignition of cobalt sulphate at 350° is the most accurate method 
for the estimation of cobalt, but when this method is applied to 
the thiophenylbydantoic acid precipitate the results are usually 
slightly high and the sulphate is not completely soluble in water. 
The electrolytic estimation of cobalt is very satisfactory when the 
proper conditions and precautions arc observed. Precipitation 
as cobalt ammonium phosphate followed by ignition to cobalt 
pyrophosphate is less accurate than the preceding methods. 
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Separation and Estimation oi Cobalt. III. Volumetric 
Estimation of Cobalt. H. H. Willard and Dorothy Hall 
(J. Amer. Chem. Soc., 1922, 44, 2237 — ^2253 ; of. preceding abstracts). 

A number of methods have been examined for the volumetric 

estimation of cobalt. It is shown that in general volumetric 
methods are the moat accurate and satisfactory for the estimation 
of cobalt. The most accurate method involves the oxidation of 
cobalt to cobaltic hydroxide in strongly alkaline solution by means 
of a perborate or hydrogen peroxide, followed by its volumetric 
reduction to a cobaltous salt. This reduction may be accomplished 
by the following methods : (a) By the addition of potassium iodide 
ill acid solution, the iodine liberated being titrated with sodium 
tliiosidphate ; in this method iron must be absent. (6) By adding 
the cobaltic hydroxide to an acid ferrous sulphate solution, the 
excess of which is titrated with potassium permanganate ; an 
empirical factor must be used in the calculation, (c) By the 
addition of a strongly acid solution of stannous chloride, the excess 
of ivhich is titrated with iodine, iodatc, bromatc, or dichromate 
solution. The last, titrated electrometrically, is especially recom- 
mended. If iron is present, iodine will oxidise it quantitatively 
only ill a neutral solution. {</) By adding titaiious sulpliate, the 
excess of which is titrated with permanganate. Since titanous 
liydroxide decomposes water with the liberation of hydrogen, the 
aikaline solution must be first almost completely neutralised by 
one of the several methods suggested. The presence of nickel 
does not interfere witli this titration, but the oxidation is incom- 
Dlete when more than 7 mg. of iron are present. In the presence 
of a large excess of potassium liydrogen carbonate, cobalt is oxidised 
by hydrogen peroxide to a green tervalent compound, which is 
reduced in the presence of pyrophosphate by ferrous sulphate, the 
c.xces.s of which is titrated with permanganate after acidifying with 
sulphuric acid. Iron and manganese in small amounts do not inter- 
fere in this method, but the principal source of error is in 
the removal of the excess of peroxide xvithout decomposing the 
cobalt compound. J. F. S. 

Gravimetric Estimation of Nickel as Nickel Dioxide. 

Wilhelm Vaubel (Chem. Zlg., 1922, 46, 978). — Nickelous hydroxide 
is precipitated from the solution with .sodium hydroxide, collected, 
washed, and ignited. The ignited precipitate is again washed until 
free from alkali metals, dried, and dissolved in nitric acid. The 
exce.s.s of nitric acid is evaporated and the residue heated for 
thirty minutes in an air-bath at 280 — 330°. Pure black nickel 
dioxide results. The oxides of nickel at present known are IviO, 
SijOj, and NiOo. The oxide Ni.O, has not yet been obtained. 

H. C. R. 

Electrometric Estimation of Nickel with Silver Nitrate. 

Erich Muller and Hass Lauterbaoh (Z. anal. Chem., 1922, 
61, 457 — 464). — The nickel solution is treated with a slight excess 
of potassium cyanide solution, sufficient to decolorise the mixture, 
and comiected with a normal calomel electrode, a galvanometer, 
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and a sliding resistance, the ends of which are -connected with 
an accumulator, and one end and the sliding contact with a 
voltmeter. A silver wire in the solution acts as indicator electrode, 
and the solution is agitated by means of a motor-driven stirrer. 
The sliding resistance is adjusted until the voltmeter indicates 
0 075 volt and silver nitrate solution is added slowly until the 
galvanometer indicates zero. The results are calculated as in the 
older chemical process. A. R. P. 

£lectrometPic Titraticm of Dichromate with Ferrous 
Sulphate. IVIarion Eppley and Warren 0. Vosburgh {J. 
Amer. Chem. Soc., 1922, 44, 2148 — ^2156). — The conditions under 
which dichromate may be estimated by electrometric titration 
with ferrous sulphate have been investigated. The practical limits 
of acidity for hydrochloric and sulphuric acids have been deter- 
mined. It is shown that the amount of ferrous sulphate required 
to titrate a given amount of chromic acid varies with the con- 
centration of the latter. Dissolved air has a negligible effect on 
the titration. Hydrofluoric acid in sufficient concentration reduces 
the amount of ferrous sulphate required by about 0*1%. When 
ferrous sulphate, standardised by means of a standard solution of 
potassium permanganate, is used to standardise a known amount 
of dichromate in 0*01JV-solution, the value found for the latter 
is about four parts per thousand higher than the calculated value, 
When the dichromate concentration is 0*003iV, the amount of 
ferrous sulphate required is about 1% higher than the calculated 
quantity. The titration of the ferrous ion with a potassium di- 
chromate solution gives results which agree with those obtained by 
the reverse titration. J. F. S. 

The Analysis of High-percentage Tungsten Alloys. K. 

Seel {Z. angeiv. Chem., 1922, 35, 643—644). — The serious loss of 
platinum involved in the customary fusions of tungsten alloys with 
sodium and potassium carbonates and nitrates may be avoided by 
fusing the finely divided alloy with sodium hydroxide and nitrate 
in silver crucibles. The fusion takes about 1 hour, and the crucibles 
are not seriously attacked. 0*5 Gram of the finely divided alloy 
is fused with 6 grams of sodium hydroxide and 3 grams of sodium 
nitrate. The fused mass is dissolved in water and filtered, the iron 
oxide remaining on the filter being dissolved in hydrochloric acid 
containing a little potassium chlorate, filtered, and the two filtrates 
united. The iron is estimated as ferric oxide as usual. The 
aluminium and the greater part of the silica are removed from 
the filtrate with ammonia, filtered off, and the tungsten in the 
filtrate precipitated with mercurous nitrate after acidifying, boiling 
off the carbon dioxide and concentrating to about 150 c.c. The 
tungstic acid obtained by ignition of the precipitate is strongly 
contaminated with alkali, which is removed by repeated extractions 
with 7% hydrochloric acid, and traces of silica are finally removed 
by treatment with hydrofluoric acid. In the case of alloys rich m 
iron, a residue containing iron and tungsten remains after the 
original fusion. Tliis is fused with pyrosulphate and the tungsten 



ANALYTICAI. CHEMISTRY. ii. S'J? 

precipitated with nitric acid, estimated as tungstic acid and added 
to the figure obtained above. The iron in the filtrate is estimated 
in the usual way and added to the figure obtained above. 

H. C. R. 

Separation o£ Antimony from Arsenic and Tin. Fried- 
rich L. Hahn {Z. anorg. C^m.^ 1922, 123, 276). — Antimony can 
be separated quantitatively from areenic and tin by oxidation to 
pxrroantimonate (cf. A., 1916, ii, 266). This method is due to 
Hampe. . W. T. 

The Estimation of Bismuth as Metal. Albin Kukte- 
nacker and Felicitas Werner {Z. anorg. Ckem., 1922, 123, 166 — 
170). — The authors find that metallic bismuth can be accurately 
estimated by dissolving it in a ferric salt and titrating the ferrous 
salt produced by means of potassium permanganate, the reaction 
being Bi4-3Fe***=rBi***-f'3Fe‘‘*. Ferric chloride was found more 
suitable than the sulphate. The reduction of bismuth nitrate by 
formaldehyde, hypophosphorous acid, and alkali stannite gave 
results about 5% too low, this being due to the metal being mixed 
with some bismuthous oxide. Conditions for complete reduction 
to the metal could not be found. W. T. 

New Method for Estimating Volatile Substances in Air. 
E. FritzmaN and K. Macjulevitsch (J. Phys. Chem. Soc., 
1920, 52, 212 — 226). — To estimate the content of light petroleum 
vapour in air, the latter is first freed from dust, moisture, and 
carbon dioxide by passing it through tubes containing, in order, 
soda-lime, calcium chloride, phosphoric oxide, and cotton wool, 
the light petroleum being retained in t^''o U -lubes packed with 
magnesium turnings and cooled in liquid air. T. H. P. 

Estimation of Toluene, Xylene, and Benzene. G. Zabo- 
EOWSKi {Mat. grasses, 1922, 14, 6160 — 6161), — Commercial samples 
of the above hydrocarbons or their respective mixtures with “ gas- 
oline ’’ may be examined, either volumetrically by sulphouation 
with a know'n quantity of sulphuric acid and titration of the excess 
of acid, or densimetrically. (a) About 3-5 grams of the sample 
and three times its weight (for xylene, four times) of (preferably 
100%) sulphuric acid are warmed to 45° in a 50 c.c. glass -stoppered 
flask, shaken thoroughly for five minutes, allowed to cool, poured 
into 100 c.c. of water, boiled to remove light oils, and titrated 
ivith standard sodium hydroxide solution, using phenolphthalein. 
I'or toluene, the quantity of acid used is multiplied by 1*876; for 
xylene, by 2'163. In the case of benzene, sulphonation must be 
effected in a reflux apparatus. (6) The densimetric estimation 
coiLsists in the use of the expression T~ — [100-D(t/i— d2)]/(-^“^2)^i5 
where represents the c/jj of the sample, dg the of the un- 
salphonated residue after sulphonation, and D the d^® of pure 
toluene (0*8706), xylene, or benzene. Chemical Abstracts. 

The Detection of Nitro-compounds. H. J. Prins {Perf. 
Assent. Oil Pec., 1922, 13, 355). — The accelerating effect of nitro- 
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beii 7 ,cno on the reaction velocity of metals with weak acids is 
applied to the detection of this substance in bcnzaldehyde. the 
rSction is carried out by heating 2 c.c. of the oil and 6 c c. of 
80% acetic acid for one minute with a small piece of tm toil. In 
presence of 5% of nitrobenzene, the tin disappears imniediatdy 
on boiling, with 1% the tin turns dark and disappears about ten 
minutes after the mixture has been heated, with 0*1 ^ the tm 
turns black after about ten minutes, with 0‘01% the tm beconios 
grcyish-black after remaining oyer-night, whilst with pure benz. 
aldehyde the metal retains its bright surface In a simito way, 
the presence of 0-1% of artificial musk can be detected m perfumes. 
The reaction is not exclusively specific for mtro-compoun^ as 
organic peroxides have the same property, but only oils rich iii 
terpenes which contained peroxides owing to exposure to air slimv 
the reaction and then only feebly. Likewise worm-seed oil con- 
taining the peroxide caridol can scarcely give rise to confusion, 
as 5Va of nitrobenzene in bcnzaldehyde reacts more rapiifiy than 
pure worm-seed oil. Peroxidised bcnzaldehyde does not show the 
nitrobenzene reaction at all. 

Estimation of Phenol in Mixtures of Tar Aci^. W. H. 
Hofteet (J. Soc. Chem. Ind., 1922, 41, 334-337T).-The method 
proposed depends on the fact that the freezing point of phono 
hydrate (16°) U lowered to the same extent by equal weights uf 
each of the three crcsols. In the case of a mixture of phenol and 
cresols, the freezing point may be de^rmined 
addition of water amounting to 10% of the weight of the mixture, 
if the quantity of phenol present exceeds 55% ; u the proportion 
of phenol is less, a known quantity of pure phenol (m. p. 40'U ) 
must be added to bring the proportion above on /a- 
of tar acids, it is first necessary to remove neutral hydrocarbon 
and pyridine ba.ses by distilling with steam from a sodium hydroxide 
solution of the sample, or by extracting the same solution vitli 
ether or benzene; the recovered tar acids are then distilled, 
the mixture di-slils completely below 203», the estimation is mad 
directly on the distillate, but otherwise, higher homologucs mud 
bo. separated by fractional distillation. A known weight of pua 
phenol is added to the distillate and the mixture is treated j 
10% of its weight of water. Directions arc given in detail regard 
the procedure adopted for determining the freezing pom 
amount of phenol corresponding with the freezing immt obtamed 
is found by reference to a graph. The method may applied 
the estimation of phenol in crude carbolic acid. VV . r. 

lodometric Estimation of * 

E. BodlAnder {Z. ajufew. Chtm., 1922, 631 63^)- j 

iodometric titration of the excess of ujptte 

the estimation of a reducing sugar, the volume of 

solution required is not strictly proportional to *>1^ f 
sugar present. A table is given showing quantities o n 
sugar corresponding with different quantities of thiosulpna 
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Hcplacement of a part of the potassium iodide used hy 
potassium thiocyanate, as luoposcd by Bruhns, is not recommended 

W. P. S. 

The Modified Lehmann Method for the Estimation of 
Dextrose. Adaptation to Small Quantities of Reducing 
Sugars. Paul Pleuby and Louis Boutot [Bull. Soc. Chim. 
Biol; 192:2, 4, 061 — 374). — In the estimation of dextrose by 
Bruhns’s method (A., 1920, ii, 773) the reagents should be added 
to the copper solution in the following order : iodide, acid, thio- 
cyanate. The method has been used for the estimation of small 
(juantitics of reducing sugars in biological fluids. E, S. 

Trustworthiness of the Benedict and Folin-Wu Blood- 
sugar Estimations. F. A. Csonka and Grace C. Taggaet 
[J. Biol. Chcm.y 1922, 54, 1 — 3). — The different results obtained 
by the Folin-Wu (A., 1920, ii, 3.37) and the Benedict (A., 1918, 
ii, 247) methods arc duo to the pre-sence in blood of a substance 
which reacts with picric acid but does not reduce coppjer solutions. 
The former method is thus the more trustworthy. E. S. 

Estimation of Starch. I. Estimation of Starch in Barley 
and in Wheat. Abthub R. Lino [with E. H. Callow and W. J. 
Price] [J. Insl. Brewing, 1922, 28, 838— 853).— The method 
proposed depends on the hydrolysis of the starch by malt diastase 
as suggested by Brown and Morris (T., 1885, 47, 527). Since the 
amount of maltose yielded by a pure starch varies with the diastatic 
power of the malt, the authors have determined the relation between 
the percentage of maltose obtained from pure barley and wheat 
starches when these are hydrolysed under definite conditions, and 
the diastatic power of the malt employed. The results of these 
experiments are given in graphic form. To estimate starch in 
barley or wheat, 5 grams of the finely-powdered grain are extracted 
in a Soxhlet apparatus for 3 — 31 hours with alcohol [d 0-920), the 
powder is then rinsed into a beaker with about 100 c.o. of water, 
and the mixture is boiled for ten minutes. The starch paste thus 
obtained is cooled to 57°, 10 c.c. of malt extract (prepared from 
a malt of known diastatic |x>wer) are added, the mixture is kept 
at 57° for one hour, then boiled, filtered, and the msoluble jxirtion 
washed. The filtrate is diluted to 200 c.c. and 30 c.c. of this 
solution are diluted to 100 c.e. and titrated against 10 c.c. of 
Fehling’s solution. The cupric reducing power of the malt extract 
is determined at the same time and under the same conditions, 
and the value obtained is used to correct the reducing power of 
the conversion product. W. P. S. 

Identification of Inulin by a Mycological Method. Aldo 
Castellan I and Frank E. Taylor [Biochem. J., 1922, 16, 65;3 — 
658). Monilia macedoniensis, Castcllani, ferments inulin with the 
production of gas. It also ferments dextrose, laevulose, galactose, 
and sucrose. The method consists of the utilisation of the above 
mould in conjunction witli other fungi. S. S. Z. 
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Estimation of Volatile Acids in Wine. Philippe Malvezin 
(Ann. FaUif., 1922, 15, 360 — 362). — In reply to criticism, the 
author states that he sees no reason for altering the procedure 
described in his ether-extraction method for the estimation of 
volatile acids in wine. Tartaric and' lactic acids are not extracted 
by the ether under the conditions given. W. P. S. 

The Sepai'ation of Solid and Liquid Fatty Acids. W. 

Meigbn and A. Nkuberger (Chcm. Umschau, 1922, 29, 337— 
342). — The methods of Varrentrapp, Bull and Fjellanger, Parn- 
Steiner, David, Kiegomann, and Pacchini and Dorta were tested 
on known mixtures of solid and liquid fatty acids and by none was 
a true quantitative separation obtained. By the methods of Bull 
and Fjellanger, Facchini and Dorta, and David about one-half 
of the liquid acids was recovered in a nearly pure state. By 
recrystallising the solid fraction, part of this w^as also obtained 
nearly pure. By precipitating the aqueous solution of the potassium 
salts with excess of thallous sulphate, however, an almost quan- 
titative separation of stearic, palmitic, and elaidic acids from oleic 
acid was attained, and no recrystallisation was necessary. A 
mixture of 0-502 gram of oleic acid with 0-505 gram of stearic 
acid gave 0-509 gram of solid acids of iodine value 0-3 and m. p. 
68®, whilst a mixture of 0-200 gram of oleic acid and 0-502 gram of 
stearic acid gave 0-529 gram of solid acids of iodine value 0-9 and 
m. p. 67-5®. H. C. R. 

The Neutralisation of Tartaric Acid by Potassium Hydr- 
oxide in Presence of Chlorides of Alkaline Earths. L. J. 

Smos and L. Zivy (Compt. rend., 1922, 175, 620— 622).— The 
fact that titration of alkali hydroxide against tartaric acid gives 
two end-points ; that with helianthin indicating formation of the 
acid salt and that with phenolphthalein the normal salt, may be 
used in estimating mixtures of tartaric acid with other acids which 
give an end-point in presence of helianthin indicating the formation 
of normal salt. The presence of alkaline-earth chloridc.s in the 
solution introduces an error, as each molecule behaves towards 
potassium hydroxide as an equivalent quantity of hydrochloric 
acid. This effect is produced by any quantity and is quantitative 
in each case, the limiting value of the effect being the amount of 
tartaric acid present. Chlorides of other metals do not interfere 
with the titration in this manner. H. J. E. 

Estimation of Salicylic Acid in Blood-serum and other 
Fluids of the Body, H. Herissey (Compt. rend. Soc. biol, 
1922, 87, 333—336). — A mixture of 10 c.c. of serum, 5 c.c. of water, 
0*5 c.c, of a solution of 1 gram of sulphuric acid in 5 c.c. of water, 
and 40 c.c. of ether is shaken together for one minute in a stoppered 
glass bottle of 125 c.c. capacity. After an interval of a few minutes, 
4-5 c.c. of sulphuric acid solution are again added and the contents 
well mixed by rotation of the flask, the supernatant ethereal layer 
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being decanted after five minutes. Of this solution, 30 c.c. are 
shaken in a funnel with 2 — 3 grams of anhydrous sodium sulphate ; 
3 c.c. of water containing one drop of dilute ferric chloride solution 
are then added, and the wjiole is vigorously shaken. In the 
presence of salicyUo acid, a violet colour appears in the water 
layer on keeping. Should a positive reaction be given, the contents 
are thoroughly mixed and transferred to a small crystallising dish, 
the ether being allowed to evaporate spontaneously at room tem- 
perature. It is necessary to use a stirring-rod to prevent the 
formation of deposits on the sides of the dish. The solution is 
then filtered into a test-tube, together with a few drops of rinsing 
water, and its coloration compared with standards prepared from 
10 c.c. of normal serum, 5 c.c. of water, and varying quantities 
of salicyUo acid. A definite coloration is obtained with only 10 mg. 
of sodium sabcylato per litre. Chemical Abstracts. 

Substituted Naphthalenesulphonic Acids. I. A Method 
for Identifying H-Acid and its Intermediates Obtained 
from Naphthsdene-2 ; 7-disulphonic Acid. D. F. J. Lykch 
[J. Ind. Eng. Chem., 1922, 14, 964—965 ). — A method for the 
detection of 1 : 8-dinitronaphthaIene-3 ; 6-disulphonic, 1 : 8-diamino- 
naphthalene-3 ; 6-disulphonic, l-ainino-8-naphthol-3 : 6-disulphonio 
(H-acid), and 1 : 8-dihydroxynaphthalene-3 ; 6-disulphonio (chromo- 
tropic) acids in their mixtures by means of their reactions with 
solutions containing 2-cymidine sulphate, cobalt chloride, zinc 
sulphate, or the hydrochlorides of benzidine, a-naphthylamine, 
i)-cumidine, tolidine, and p-nitrotoluidine, is developed. The 
tests are carried out with 3 — 5 c.c. of less than one-tenth gram- 
molecular solutions of the naphthalenesulphonic acids. The 
following substances were prepared. Benzidine salt of 1 : S-dinilro- 
napht/ialene-3 : Q-disulphonic acid, 

Ci„H4(NO,),(SO,H)„NH,-CeH4-C,H,-NH„ 
light yellow prisma, ni. p. 275° (decomp.). Solubility 0-036 
part at 20°. Cymidine 1 : H-dinitronaphthalene-Z : H-diaulphonale, 
C|5Hj(N02)2(S0jH),,{C5H3MePi*-NH2)2, straw-coloured prisms, m.p. 
26.5° (decomp.), solubility 0-059. Benzidine salt of chromotropic 
acid, C,jH4{OH)j(SO3H)2,NH2-CbH 4-C0H4-NH2, brown prisms, m, p. 
278° (decomp.), solubility 0-085. itrotoluidine 1 : S-diamino- 
naphlhalcTie.^ : Q-disulphonate, 

Ci„H4(NH2)3(SO,H)2.(NH3-CeH3Me-N0.3)2. 
greyish-tan needles, m. p. 270° (decomp.), .solubility 0-186. Mono- 
tc-naphthylamine salt of H-acid, NH3-C,„H4{OH)(S03H)3,]SrH2-CioH„ 
light violet-grey prisms, m. p. 278° (decomp.), solubility 0-1006. 
Mcino-i/.-cumidine .salt of H-acid, Ci^HgO-XSj.NHj-CgHjMea, grey 
prisms, m. p. 272° (decomp.), solubility 0-097. Mono-p-nitro- 
toluidine salt of H-acid, C,„H,0,NS2,NHj-C3H3Mc-N02,H20, grey 
pisms, m. p. 265° (decomp.), solubility 0-106. Tolidine salt of 
H-acid, CioH303NS2,NH2-CeH3Me-C6H3iIe-NH2.3H20, greyish- 
Yiolet prisms, m. p. 260° (decomp.), solubility 0-102. Zinc 1 : 8- 
niomino-Z ; Q-disulphonate, CjQH^(NH2)^S20QZnj3H20, grey needles. 
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solubility 6-4 ; cobalt salt, Cj(H 4 "(NH 2 ) 2 S 205 Co, 2 H 20 , brown needles, 
solubility 6 at 20°. The solubilities are parts per 100 parts of 
water, at room temperature unless otherwise specified. 

A. J. H, 

Estimation of Anthraquinone. O. A. Nelson and C. I;. 
Sensbman (J. Ind. Eng, Chem., 1922, 14, 956 — 957). — The follow, 
ing volumetric method has been devised for the estimation of 
anthraquinone in order to avoid the difficulties of filtration 
experienced in the method of Lewis (A., 1918, ii, 338). To about 
0-6 gram of the sample of anthraquinone, intimately mixed with 
'3 — 4 grams of zinc dust, is added 100 c.c. of boiling 5% sodium 
hydroxide. After five minutes, the mixture is filtered through 
asbestos contained in a glass tube, about 24 cm. long and 3-5 cm. 
in diameter, and tapered at one end. This funnel is electrically 
heated at 90 — 96° and contains a mechanical stirrer. The red filtrate 
containing oxanthranol is received in a suction flask and is there 
directly titrated with a standard solution of potassium permangan- 
ate (3'8 grama per litre). Usually three to eight washings of the 
residue with hot sodium hydroxide solution arc necessary in order 
completely to free it from unreduced anthraquinone, and the 
apparatus is arranged so that aerial oxidation of the filtrate is 
prevented. In the titration, the end-point is reached when the 
filtrate becomes colourless, except when phenanthraquinone is 
present when a bluish-green colour is obtained which changes 
to brownish-green on addition of excess of potassium permanganate. 
Accurate results are obtained by this method even when the anthra- 
quinone contains phenanthraquinone, anthracene, phenanthrene, 
phthalio acid, phthalic anhydride, or other oxidation products of 
anthracene and phenanthrene. A. J. H. 

A Chemical Method of Assaying the Active Principles of 
Digitalis. Arthur Knudson and Melvin Dresbach (J. Pham. 
Expi. Ther., 1922, 20, 205 — 220). — The pharmacological activity 
of extracts of digitalis is found to be parallel with the colour 
developed on treating the digitalis preparation, decolorised with 
lead acetate, with an alkaline picrate solution. In order to evaluate 
the activity of the extract, comparison is made in the colorimeter 
with a standard ouabain solution treated in the same way. 

W. O. K. 

The Use of Sodium (x-Naphthol-2-Bulphonate for the 
Spectrophotometric Estimation of Aromatic Amino-com- 
pounds. W. E. Mathewson {J. Assoc. Off. Agric. Vhem., 1922, 
6, 16 — 28). — The method consists essentially of coupling the 
naphtholsulphonate with the diazo-compound of the amine, and 
determining the concentration of the dye photometrically, in 
comparison with a standard solution of the pure dye. Sodium 
a-naphtholsulphonate is suited to the purpose because of the ease 
with which it is to be obtained pure, and to the rapidity and com- 
pleteness of its reaction with diazo-compounds in dilute solution. 
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“ Extinction 'oJefficients ” or “transmissive indices” (Priest J. 
Opl. Soc. Amer., 1920, 186) are determined by the Kdniv-Martens 
spectrophotometer, using the light from a mercury vapour lamp. 
Standard figures for aniline, o- and p-toluidines, ct- and ^-naphthyl- 
amines. benzidine, anthranilic acid, methyl anthranilate and 
p-sulphanilio acid are given. The dye from methyl anthranilate 
is saponified in alkaline solution and direct determinations of its 
concentration are impossible. In this case the velocity coefficient 
of saponification is determined; and for purposes of estimation 
photometric readings are taken at intervals, and the original 
concentration is determined by calculation. The presence of iSnall 
quantities of the nitroso-componnd of a-naphtholsulphonate has 
a negligible effect on the transmissive index. Hydrazine may be 
used in certain cases (for example, fi-naphthylamine) to remove 
excess of nitrous acid, but in others (for instance naphthionic acid) 
the results obtained are uncertain. Details of the method for 
estimating ammo-impuritie.s in dyes are given. The process may 
also be used for the estimation of nitrites. A. G. P. 

Pernitric Acid as an Analytical Reagent. Iv Trifonov 
(Z. anorg. Chem., 1922, 124, 136— 139).— Pernitric acid reacts 
with aniline, yielding an intensely yellow product. The per-acid 
is formed by the action of hydrogen peroxide on an acidified 
solution of a nitrite. The atove reaction with aniline can therefore 
be employed for the detection of hj'drogon peroxide or a nitrite. 
Benzene is coloured by pernitric acid yellow, which changes into 
(lark red on the addition of alkali. Toluene and xylene are also 
coloured, yellow but f.ainter, which, however, doe.s not change on 
the addition of alkali. Thus benzene in the presence of toluene, 
xjlenc,^ and the aliphatic hydrocarbons can be detected; the 
aliphatic niembers are not coloured. Similarly, benzene can be 
detected in methylated spirits. 'p 

The Analysis of p-Naphthylamine. H. R. Lee and D 0 
JoXES {J. Ind. Eng. Chem., 1922, 14. 901— 963).— Methods for 
the determination of fi-naphthylaniine, m. p, 110-1 — 110-2'’ (corr.), 
lu the presence of its common impurities, P-naphthol, in. p. 121-2— 
121-3° (corr.), Pj3-dinaphthylamine, m. p. 172-2'’ (corr.) and 
a-naphthylamine, ra. p. 49-2 — 49-3° (corr.), are suggested, usinv 
specially purified samples of these .substances. The direct nitrite 
titration method usually gives result.s which are too high, due 
partly to oxidation of the diazo-,8-naphthylamine and partly, when 
[i-naphthol is present, to formation of nitroso-P-naphthol. A more 
acrarate method, based on the fact that |3-naphthol-l-sulphonic 
acict does not absorb nitrous acid, consists of .sulphonating 0-65 
para of the sample of P-naphthylamine with 20 c.o. of 25% of 
mmmg sulphuric acid at 0—5° and finallv at 15°, diluting the 
mixture vnth ice, boiling it to remove sulphur dioxide and after- 
vards adding 15 c.c. of concentrated hydrochloric acid and estim- 
ating the p-naphthylamine by titration with 0-LV-sodium nitrite 
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at 0 — 5'^. For estimation of the p-naphthol present, the^ sample 
dissolved in dry benzene is saturated with hydrogen chloride, and 
after removal of p-naphthylamine hydrochloride by filtration, the 
P-naphthol in the filtrate is determined by titration with 0-05JV. 
diazotised-p-nitroaniline solution. Impurities insoluble in acids 
are estimated by boiling 0-5 gram of the sample in 150 c.c. of 1-5% 
hydrochloric acid, filtering the solution through a Gooch crucible, 
washing the residue with hot water, and afterwards drying it tc 
constant weight at 100°. Under these conditions, at least 10% 
of the p-naphthol passes into the filtrate, but only 010 — 0-20% 
of the p3-dinaphthylamine is soluble, so that this may be extracted 
from the residue by means of solvents and weighed or analysed 
for nitrogen. Moisture is determined by drying 5 gram of the 
finely powdered sample over concentrated sulphuric acid in a 
vacuum. A modified Kjeldahl-Gunning method for the estimation 
of total nitrogen is described and the melting-point curves of the 
binary systems, p-naphthylamine-p-naphthol, P-naphthylamine- 
p^-dinaphthylamine, and p-naphthylaraine-a-naphthylamine are 
also given. 

Identiacation of Alanine by Crystallo-cbemical Analysis. 
Iv. S. Jaitschnikov {J. Russ. Phys. Chem. Soc., 1920, 52, 145— 
147). — Polarimetric identification of active alanine is sometimes 
impossible owing to the marked opalescence of the solution. In 
such case, use may be made of crystallographic measurements. 
The results of the author’s measurements are compared with those 
of Groth and of Fischer (A., 1906, i, 145). T. II. P. 

Detection of Urea. Estimation of Proteolytic Ferments. 

Lnnwio Pincussen {Biochem. 2., 1922, 132, 242 — 244). Urea is 
best detected in a liquid free from ammonia by addition of urease at 
Pjj 7.0 — 7-2, keeping at 55“ for fifteen minutes, then addition of 
two drops of saturated sodium carbonate solution and detection 
of the production of volatile ammonia by litmus paper. If the 
liquor contains ammonia originally, it is removed by shaking vitli 
powdered permutite, 0-2 gram per c.c. 

A quantitative method for estimating proteolytic fennents u 
described which depends on the micro-Kjeldahl estimation of the 
non- protein nitrogen formed by the digestion. Unchanged protein 
is removed by colloidal iron. H. K. 

Detection of the Veronal Group. Diagnosis of Veronal 
Intoxication. Heinrich Handorf (2. gas. expt. Med., 1923, 
28, 56 — 80; from Chem. Zenlr., 1922, iv, 576).— A modification 
of the mijrexide test is described for the detection of barbituric acid 
derivatives in urine. The different members of the veronal group 
are distinguished by their behaviour when the reaction is earned 
out in the presence of ammonium chloride, sodium chloride, and 
barium chloride, respectively. G- W. R 
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luconstai^'of the Precipitation of Uric Acid from Urine 
in the Form of Cuproos Urate. J. Khottri {Bull. Soc. Chim. 
Biol, 1922, 4, 375 — 378). — DenigSs’a method for the estimation of 
uiic acid in urine gives low and irregular results owing to the incom- 
nlcte precipitation of the copper salt. This may be remedied to 
some extent by first treating the urine (100 c.c.) with five drops of 
sulphuric acid and heating for one hour at 100°, E. S. 

Use of the Newer Indicators in Titrations of Alkaloids. 

WiLUAM J. MoGell (J. Amer. Chem. 8oc., 1922, 44, 2156—2160).— 
The Sorensen values of aqueous solutions of the hydrochlorides of 
quinine, cinchonine, morphine, atropine, and strychnine have been 
determined from E.M.F. determinations at various dilutions ; 
measurements were also made in the presence of such quantities 
of alkali salts as would normally be present in the titration of an 
alkaloid hydrochloride by alkali. From the results, the most 
suitable indicators for the titration of such alkaloids are deduced 
and tested experimentally. It is shown that the indicators generally 
used in the titration of morphine, atropine, and quinine give results 
which are not nearly so accurate as should be obtained. Thus in 
the case of morphine the average error using methyl-red is 1-4%, 
whereas bromophenol-blue gives an average error of 0-5%, and in 
some cases it is as low as 0-1%. The most trustworthy indicator 
for quinine is bromocresol-purple, whilst this indicator is not 
superior to methyl-red in the titration of cinchona residues. Cochi- 
neal and methyl-red give low results with morphine, whilst bromo- 
plienol-blue gives a satisfactory value and end-point ; the same 
is also true for atropine and mydriatic residues. Methyl-red can 
best be used in the titration of strychnine. J. F. S. 

The Estimation of Carnosine in Muscle Extract. Geokge 
iHtUTEB {Biochem. J., 1922, 16, 640 — 654). — Further details are 
given for the estimation of carnosine in muscle by the application of 
Koesslcr and Hanke’s diazo-method (this vol., ii, 328). Histidine 
can be e.stimated in muscle in the presence of carnosine by utilising 
Knoop's reaction, since the reaction is not characteristic of carnosine. 
This fact affords, further, the opportunity of estimating carnosine 
by a new method, namely, by hydrolysing it and detennining the 
lesulting histidine by Knoop s reaction. In ox-mu.sole, purine.s an- 
iTsponsible for about 3% of the diazo-colour value reckoned as 
larnosinc, and 2% of the colour may be due to substances other 
tiian carnosine. The CBrno.sine content of muscle varies both with 
(he species of the animal and with the individual of the same species. 

S. S. Z. 

Knoop's Test for Histidine. Georoe Hunter (Biochem. J.. 
1922, 16, 637 — 639). — Different intensities of colour are produced 
in solutions of the same concentration of histidine by Knoop s test, 
fhis is due to the variation in the excess of bromine. The proportion 
of three atoms of bromine per molecule of histidine is found to give 
the maximum colour on heating. 8. S. Z. 
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Precipitation of Proteins by Metaphosphoric Acid. 
Application to the Analysis of Blood, PaUiological Liquids, 
and Cerebrospinal Fluid. A. Grioaut and P. Zizinb {Bull, 
Soc. Chim. Biol. , 1922, 4, 388 — 406). — In the precipitation of proteina 
from serum, etc., by means of sodium metaphosphate and hydro- 
chloric acid, the amoimt of acid employed, provided it is within the 
limits necessary for the complete precipitation of protein, has little 
influence on the amount of non-protein nitrogen which passes into 
the filtrate. Preliminary dilution of the serum, on the other hand, 
exerts considerable influence; the greater the dilution the smaller 
the amount of non-protein nitrogen which passes into the filtrate. 
For serum and pathological liquids the following method is recom- 
mended : The serum (10 c.c.) is diluted with water (6 c.c.). A 
20% solution of sodium metaphosphate (2 c.c.) is then added, 
followed by 2iV-hydrochloric acid (2 c.c.). In the case of certain 
liquids (for instance, whole blood, cerebrospinal fluid) modifications 
depending on the viscosity and content in protein must be made both 
in the dilution and the amount of reagents employed. Contrary to 
the statement of Cristol (this vol., ii, 583), metaphosphoric acid does 
not produce a partial hydroly'sis of the proteins ; the higher values 
obtained with this reagent are probably due to the presence of 
polypeptides in the filtrate. When trichloroacetic acid is employed 
these are retained by the proteins in the form of complexes owing to 
the high acidity of the solution. Metaphosphoric acid has been 
used for the removal of proteins in the estimation of urea, uric acid, 
non-protein nitrogen, and dextrose in blood and other fluids. E. S. 

The Gradual Darkening of Hsematin Solutions in Colori- 
metric Estimations, and its Prevention. H. C. Gram {Ada 
med. Scand., 56, .'>2 — 70; from Chem. Zentr., 1922, iv, 576).— The 
darkening of haemoglobin solutions is not attributed to change of 
oxyheemoglobin to hcematin. It is affected by strength of acid 
and to a less degree by temperature. It may be prevented, in the 
Autenrieth method, by addition of 2 c.c. of 3% hydrogen peroxide 
to 98 c.c. of the hydr(K.*hloric acid used. The wedge used for 
comparison must be specially graduated. The modification is not 
applicable to the Sahii method. 0. W. R 

Estimation of Pepsin. Maki Takata (Tohohu J. Expil. 

1921, 2, 127— 130).— One gram of magenta- fibrin is added to gastric 
juice and the mixture incubated for thirty to forty-five minutes at 
38“, then chilled, centrifuged, and the clear liquid compared coloii 
metrically with a magenta .standard solution. 

Chbmic.al Abstracts. 

Estimation of Total Protein, of Protein and Non-protein 
Nitrogen in Blood Plasma. H. Bibrby and L. Moquet {Compl. 
rend. Soc. biol., 1922,87, 329— 331 ).— The authors found that m 
estimating the total proteins in blood by precipitation by hfa 
and weighing the dry precipitate, attention must be directed to t ii 
hydrogen-ion concentration of the solution. The amount o 
^precipitate and the quantity of nitrogen contained in it varies, 
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uiaxiiiium being Ofctaaned at 7»„=5-6. Their own, procedure is to 
neutralise 2 c.c. of plasma, diluted to 20 c.e. with water either 
with O'OlF-hydrochlorio acid or 0-lAl-acetic acid, one drop of 
alizarin being used. This is then boiled for fifteen minutes and 
the precipitate collected and dried. The nitrogen is estimated 
by the regular Kjeldahl method in a portion of the precipitate 
The alternative procedure is to measure into a tall cylinder 1 c.c! 
of plasma, add to it 3 o.c. of acetone free from hydrogen sulpliite and 
leave the precipitate to settle for twelve hours. This is then filtered 
washed with acetone, boiling water, boiling alcohol, and finally 
ivith ethyl e.ther. The quantitative results are the same by both 
methods. Chemical Abstkacts. 

Estimation of the Total Non-proteia-nitrogen of Serum. 
Choice of a Suitable Albumin Precipitant. P. Cristol and 

M. SiMONNET (J. Pharm. Chim., 1922, [vii], 26, 298 — 309). Whilst 

trichloroacetic acid and tungstic acid are excellent precipitants for 
albumin in tne estimation of the total non-protein-nitrogen, of 
serum, and allow neither lipoid- nor protein-nitrogen to pass into 
the filtrate, metaphosphoric acid, on the contrary, is unsuitable os 
complete precipitation is not obtained and the results are always 
co^espondingly high when estimation of total non-protein-nitrogen 
is in question, although the defecation with this precipitant is suffi- 
ciently good for carbohyi^ate or lactic acid estimations. Of all 
the precipitants tried, trichloroacetic acid is the best and most 
convenient, as the estimation of the non*protem*nitrogen can be 
carried out h’HIi as little as 2 c.c. of filtrate, whereas with tungstic 
acid 5 c.c. of filtrate are required. The evaporation and hydi-olysis 
are more rapid and the estimation more exact. Further, any losses 

due to too. violent ebullition arc not to be feared G F M 


Examination of the Duodenal Fluid obtained through a 
Tube. R, Damade (Compt. rend. Soc. biol., 1922, 86, 947— 
048) With a 2% solution of methyl-orange the alkalinity of the 
duodenal fluid was found to vary from 1-4 to 12-3 c.c. of iV-hydro- 
ehloric acid for 10 c.c. Amyla,se is estimated by determining the 
amount, in milligrams, of dextrose found in 3 c.c, of 2% starch 
solution incubated at 37° for one hour with 1 c.c. of the duodenal 
mud. ihiyalue generally varies from IS to 35. For the estimation 
ot lipase 10 c.c. of a 10% .solution of ethyl butyrate is treated with 
c.c. ot the duodenal fluid and neutralised to phenolphthaleiii witli 
i t.V-sodium carbonate. ,Wter incubating the mixture at 37° 
lot one hour, the free acid fonned is titrated. Usually 1-2— 3-2 c c 
are required. For the estimation of trypsin, 1 c.c. of the fluid 'is 
I Selatm solution; this is then neutralised to 

1 * enolphthalein and kept at 37° for one hour, 20 c.c. of the digested 

hydroxide solution, ivhilst 
rf t titrated after the addition to it of 5 c.c. 

M ormaidehyde solution and 5 c.c. of 90% ethyl alcohol. The 
ryptic activity is expressed by the sum of the volumes of sodiui^ 
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Detactiod of UrobSln ia Urine. 

Pharm. mini., 1922, 26, 379— 381).— An aleoholre soluti<^ 
a^tate id prepared by mixing 15 grami| of zino oxide wi^ &I 0 o.c 
of 95% alcohol, and 16 c.c. glacial acetic u;id; iie. 

quently shaking during forty-ei^t hours, filterli^ the cje^Tlqnid, 
Equal volumes of this reagent and the urine are mixed ih a teal 
tube, 1 drop of a 1 in 10 dilution of tincture of iodine is added and 
a tenth of the total volume of chloroform. After shaking, lie 
chloroform layer is allowed to s^)arate. and if necessary is dluified 
by gentle warming. In presence of urobilin, an emeasdd-gceen 
fluorescence wdl be observed when a beam of li^t is directed on 
to the chloroform layer. When considerable quantities of Urobili 
are present, the chloroform solution will also show a rose^leured 
tint. G. r. M. 


Mechanical Analysis of Humus Soils. Gilbbbt Woodisq 
Robinson (J. Affric. Set., 1922, 12, 287 — 291).— The mechanical 
analysis of peaty soils by the usual methods is frequently of littb 
value, owing to the cementing together ot the finer soil particles 
by the organic colloids. 

The removal of the latter by means of hydrogen peroxide cauaea 
a considerable ipcrease in the clay fraction, which by mioroscopicrf 
examination is ^own to consist aknost entirely of mineral parses, 

Ten grams of soil arc heated for thirty minutes on a steam-bafli 
with 60 c.c. of hydrogen peroxide (20 vols.). A further treatafent 
with 26 c.c. of peroxide is usually sufiicient to bring about a thorongli 
iiiqgeision of the soil particles. A. G. P, 

' ti New Method for the Mechanical Analysis of Soils and 
Otter Suspensions. Oixbsbt Wooding Robinson (J. Agric. 
Sci., 1922,' 12, 306 — 321). — ^The existing method of soil analysis 
is considerably shortened by the means suggested. A suspemion 
of soil (2%) in dilute sodium carbonate solution (about 0-025%) is 
placed in a cylinder and samples are withdrawn by means of a 
.p^tte at measured depths and after known periods of settling. 
The results are most conveniently represent^ by a graphical 
hidication of summation percentages as a function of the logarithm 
rf the settling velocity. By suitable choice of times and depths 
cd sampling, figtues corresponding with any of the systems ol 
fractional -sedimentation can be obtained. The diame^ of the 
cylindet^oold not be less than 4 cm. Small errors in the depth 
at samp^g have negligible effects on the filial results. 

„ The e^sct of a gel coating on the settling velocity of a particle is 
a which is a simde function of the thichmess of the gel. 

Jt is t^wn that below the ust few centimebes of a settling colonm 
the ttange in concentration with depth is very small. A. G. P- 

*'■ LI i-' 
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Acetonediearbozylic aoid, and its ethyl 
eater (Ingold and Nickolls), T., 
1642. 

od-AcetonegUeoae, aS-isopropulidene^ 
glucose, phosphoric and sulphuric esters 
of (Lkvene, Mf.yer, and Wkbek), A., 
i, 987. 

Ae«tone-a-naphtbll, and its salts (Enoe- 
vbnagbl), a., i, 1061. 

Aeetoneoxaiio acid. See Acetylpyruvic 
acid. 

Acetone-S-a'pheBylftthylsemleaTbasones 

(Wilson, Hopper, aud Crawfoud), 
T.. 869. 

Acatoo.«* 2 r.tetrahydro*a-naphthil, and 
its hydrochloride (Knoevenaof.l), A., 
i, 1061. 

AeetonsthioiemiearbasoBS, tiWer and 
sodium deriratives, and their deriva* 
tivee (Wilson and Burks), T., 878. 

Acetoaltrotetrahydronaphthalides 
(SCHROETER, KiNDERMANN, DiET- 
niCH, Beyschlag, Fleisckhauek, 
lilEDESSARM, aud OESTERLIN), A., 
i, 124. 

Aoetoi^'nitrctetrahydronaphtbalides 
(SchPvOETeh, Kindsumann, Diet- 

rich , B I^YSCH LAG, F LEISCHli Ai; ER, 
Riebensahm, and Oesterlis), A., 
i, 125. 

Acetosuria (HunDARO and AVrigiit ; 
Forges), A., i, 496. 
in diabetes (Hubbard and Nichol- 
son), A., i, 969. 

Acetonylnalonlc acid, diethyl ester, and 
its phenyihydrazone (G-%,uj,t and Salo- 
mon), a., i, 428. 

Acetophenone, condensation of (Gab- 
TALDl), A., i, 367. 

bcrzoylphenylhydrazone (t. Auwf.rs, 
HlLT.lGifiR, and Wulf), A., i, 1193. 
picrate, compound of thiocarbainide 
and (TatloR), T., 2272. 

Acetophenone, o-ch1oro> (FARnwF.RKK 
YORM. Msibter, Lucius, and bnh^N- 
INO), A., i, 469. 

Aooto^noueanil, and its salts <Knop.- 
VENAGEi. and Goo>«), A., i, 751. 

JteetopbeDOQ6*2-nitro-4-eyanophenyl' 
hy^atone (ilArrAan), A., i, 252. 


Aceto-m-tolnidide, amino*, and its de- 
rivatives (Hill and Kelret), A. i 
1141. 

Aoeto-p-toluidide, 2:6 dichloro-3-nitro- 
(Davibb), T., 818. 

2:3- and 2;5-dmitrn- (ScOTT and 
Eobiksos), T., 845. 

Aeato-m-tolnidides. nitro- (Bradt, Day 
and Rolt), T., 529, 632. 

Aceto-o- and -j>-toluidide-w-pyridinium 
salts (Barnett and Cook), T,, 794. 

i'ioAoetovaniUone, and its derivatives 
(Schneider and Kraft), A., i, 749 . 

a-Aoetozyacetio aoid, o66‘tnchloro-, 
iminoether hydrochloride (Kotz and 
Rathrrt). a., i, 237. 

I Aeetozyaoetyl chloride, chloro- (Blaise 
and Montaone), A., i, 520, 
3-Acetoxy-8-acetyl-5-inethylpyTrole-4. 
earbozylie acid, ethyl ester (Kustkr 

Weber, Maurer, Niemann, Schlaik’ 
Schlayerbach, and Willig), A. i' 
858. 

a-Acetozyacrylamide, iB6-d/chloro. 
(Kotz and Rathert), A., i, 236. 

Acetozyanthraquinone, l-mono- and ]; 5 . 
rfi-hydroiy-, and the diboroscetate of 
the Utter (Dimkoth and Faust), A 
i, 157. 

7-Aeetozy-3-benceneBalphonyleoumBnii 

(Troger and Boi.te), A., i, 268. 

o-Acetoxybensoie aoid {acetylsai 
acid; aspirin), {i>-pyridinium chloride 
(lURNETf and Cook), T., 797. 
a-Acetozybenzoylethylbydrocupreine 
hydrochloride (Merck, Diehl, and 
Mayen), A., i, 47, 

o-Acetoxybenioylqainine hydrochloride 
(Merck, Diehl, end Mayen), A.,i 
46. 

Acetozyeamphane-( 7 ^ocarboxyUo acids. 
See Acetylborneolcarboxylic acids. 

/-Acetozydeeoic acid, and iu atnyl and 
methyl esters (GrCn and Wirth), A., 
i. 805. 

3 Acetoxy-Sid'dimethozyacetophenone, 
and its phenylhydrazone (Brand and 
Collischonn), a., i, 452. 

4''Acetozy‘S':4-dliuethylasobeQzene 
(Ja<X)Bsbn), a., i, 592. 

2-Acetozy-4:6-dim9thylbenxonitrile (v. 
Auweks and Saukwein), A., i, 
1032. 

4''Acetozy-3':4-diinethylhydraiobeDC- 
ece, isomerisation ot (Jacodbrn), A., 
i, 592. 

4' Acetozyhydraiobeazene, 4-broTno-, 
isomerisation of (Jacobsen), A., i, 

; 593. 

I a-Aoetoxynierenri-Y-o-aiLiiyLpropan-S-ol 
[ (Adams, Ro.man, and Spekry), A., 1 , 

1 947. 
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F AMt«X3niier«aridimeUl jlEniliiie, o- Mil 

m-nitro- (Khaeasch and Jacobsohn) 
A., 1, 189. 

0-Aoetozjntterearieth7UiLilin«, jj-nitro- 
(Khauasch and Jacobsojin), A., i, 


Acetozy]a«reuri-7n-lL7droz7betitaMe' 

h 7 di (Hsnry and Sharp), T., 1059. 

tf-Acetor7iiiercnrim«th7laniline, «. 
nilro* (Kharasch and Jacob 30 h\) 
A., 1, 189. 

l-AMt0Z7merfiuriiiietti7l-l :2-dih7dTO- 
beMofnran (AnAMa, Koman, and 
Sperry), A., i, 947. 

Ao»tez7inereiirinitroa«etaiiilide6 

(JCharasch, LoMMEy, and Jacob- 
BOHN), A., i, 604. 

AeatoxTmarcnrinitroanilinea ( K h ar- 

A8CH, Lommen, and Jacob-soiin), A., 
i, 603. * ’ 

^j-AfletoxTHieronrio-nitrodiacetanUida 
(Kharasch, Lommek, and Jacod- 
bohn), a., i, 604. 

4-Aeetoz7mercari-2-iiitroreaoreinol 

(RaIZ[ 88 and PROSKOUKIAKOFf), A. 
i, 604. 

3'Acetoxy-4-m«thox7cinaamic acid, a- 
ammo-, benzoyl derirative, lactone 
(Spath Slid Lano), a., i, 568. 

3-Acetoz7-d-oiathox7eoaiiiaraoone(SoN.s' 

and PaIiKKNurim), A., i, 1163 

2Ac€tox7*8*methoxyphenyl.M.octalde- 

hyde (AIajima and Takayama), A. 
i, 263, ’’ 

8 AcBtoxy-a-methylcinnainic acid 
metbyl ester (Ujkckma.s.s and ■\Vrri.’ 
ma.s.n), a., i, 1157. 

4'Acetoxy-4-iii«thylhydrazobenzeii«, 

isomci'Lsatiou ot (Jacohsen), A i 
592, ’ ' 

3icetoiy-5-ineth7lpyrrol«.4-cartoXTlic 

Mid, etliyl estfr (Kii.sTEK, Wkbfu 
Mait.ee, Niemanx, SrnEACE, 
SCHLAVEKBAI-H, and Wli.i.io), A., i, 

3 Acetoxynapiithaleiie, 3:S-ifi-bromo- 
(lEASZEX and Stauble), A., i, 4(.o. 

d'Acetoiy-lid-naphthaquiuone, '2:3-d;- 

hromo-S-Iiydroxy-, and 8-cliIoro-2-3- 

('Viieeleh and Asdrews), 

d-4-Ac6tOEypliMylpropioiiolactoiie. 0 - 2 - 

and Adam»), A., 


» AcetoiypropioiiitrU.. Bfl-didiloro- 
Aiid aBfl-lr/chloro- (Kiirz and Kv- 
theet), a., i. 236. 

P-AMtoiyrtyr.n., «-nitro. (Roamv- 
Mi-Anaiid Peasnkuch), A., i, 1030. 

A AMtmytoluBiie, bromoamiiiodcriva- 
of (Raifouii), 


^ f'■**^^?■?■^■‘°'““®•"■P''onylconIn- 

A.t^^ A., i, 268. 

Acetyl chloride, pieparation of cbloro- 
danvatiTc. of (Coxboktium ebb 
B.1.EKTP.OOHE.MISCE InDUSTRIHE) 
A., 1, 815. 

chloroMlphonyl derivative (BureE 
1 . . “^xiabne), a. , i, 520. 

(Baeb^^^I '’' ilTsd 

(MOBGA.V, 

L»KEW and IUrkeu), T. 2*33. 
ailiydro-2:4-bMizoxa2ine-l-one (Kkz- 

935* Swisher), a., i, 

2:4-benzoxazine.l.on© (Ekeley. 
Kooerk, and Swisher), A., i, 93 .’>. 

4-Acetyl.8-o-acetoxy.;7.tolyldihydro.2:4. 
benzorazme-l-one (Ekelev, Rogers, 
and SwiaiiEH), A., i, 936. 
Acctylattinoantbraquinon®, 2'ChJoro- 
and Its pyridinium salts (Barnett and 
t.ooK), J 796. 

Acetylandneazobemeae, p-chloro., and 
Its pyndtnium chloride (BAUUETr and 
Cook), T., ;95. 

Acetylamiiioiiaphthalene-l.aiolieiueiie 

4-ehloro., end its pyridinium cliloride 
(DARNEiT and Cook), T., 795. 

p-Acetylbenzeneazo S-naphthylamine 

Md Its derivstives ICharrier and 
Cihit'a), a., i, 771. 
®/';*"tylbenzeneazo- 10 -pbenaiithrol 

(COAniiiER and DEMlcnELis), A., i, 

■' -benzyl glycine (Scheiblee 

and Baumoap.te.s), A., i, 6.55. 

A •.Acetyl-a5 -benzylidenobetaLse 
(a-ciieibIvEr and Baumgartrn), A 
1, 656. ' ■’ 

Acetylbenzylideaeregorcinol (F\bre) 

A., 1.1148. 

Acctylborneolcarboxylic acids ( Brkht) 

A., 1, 937. 

5-Acetyl-7i-butyl alcobol, and its senii- 
acetal (Ber<;.man.v and Mierkliy) 

A., f, 618. 

*<^®^y^^^tylenei(IiAL:DnEN-GaiEN’), A., i. 

Acctylcarbiaol (a^efol), production of 
from carbohydrates (Baudjsch and 
Pedel), a., ii, 664. 
oxiAiation of, with potassium pemian- 
jfanato (Evans and Hoover). A i 
911. ' ' ’ 


4-4c«tyl-S-ocarboxyphenyldihydro-2:4- 
bcniozaiine-l-os© (Eksley', Roijer.’^, 
and Swisher), A., i, 935, 
AcetyleisnajiKini’raldozimei (Brady and 
Thomas), T., 2107. 
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4>&eet7l-S>p*diftth7laiiiiaopheiiyldi> 

hydro-2:4*beasozaiuie*l'One(EKRLRY, 

^GERS, and Swibher), A., i, 935. 

4 - iUatyl* S>m;7^inLetlioz7ph«n7ldi- 

^dro*2:4-beiLzozacine>l-oii« (Erb- 
LET, Kogbr 8, and Swisher), A., i, 
935. 

6*Acetyl-2:4-dimethylpyrT0l«-8-a86- 
banzsnasnlphonlfl acid (Kustbr, 
"Weber, Maurer, Niemann. 

SCHLACK, SCHIiAYERBACn, and Wll.* 

tio), A., i, 858. 

fl-Acetyl-2:4-dini«thylpyTrole-3-a£0- 
naphtbaldneaalphonie acid (Kuster, 
Weber, Maurer, Niemann, 
ScHLACK, Schlatehbach, and Wil- 
lig), a., i, 858. 

4-Ac©tyl-2:5-dimetbylpyrrole-3 oarb- 
ozylie acid, 4-chlorO', ©tbyl ester 
{Fischer, Schnei.ler, and Zer- 
•weck), a., i, 1056, 

6-Aoetyl-2-.4*dimetbylpyrrole-3-carb- 
ozylic acid, 5-chloro-, ethyl ester, 
and its phenylhydrazone (Fischer, 
SCHNELLER, BUd ZbRWECK), A., i, 
1056. 

5-oyano- (Fischer, Schnelleh, and 
Zerweck), a., i, 1056. 

3«Aeetyl*2:4^im6thylp7rrol«-6«glyo 
ozylio «id, and its ethyl ester 
(Fischer, Schneller, and Zer* 
WECE), a., i, 1057. 

Aoetyldipbenylamine, <rtchloro* (Stol- 
Li), A., i, 762. 

4'-A«etyldipbenylaniine, 5-bromo- 2:4- 
dioitro-(GlL'Aand Angeletti), A., i, 
650, 

Acetyldiphenylaminfi-ctf-pyridinittm salts 

(Barnett and Cook), T., 796. 

Acetylene, formation of, iu conihnstion 
of air flames (Hofmann and AVii.l), 
A., i, 1107. 

preparation of, acetaldehyde from 
(VocT and NieuwlaNd). A., ii, 
110 ; (Ochi, Onozawa, and Tokyo 
Industrial Laboratory), A., i, 
523. 

explosion of nitrogen and (Garner 
and Matsuno), T., 1729. 
condensations of (Kaufmann and 
Schneider), A., i, 245. 
hydrogenation of derivatives of (Zal* 
kind), a., i, 1134 ; ii, 835. 
reduction of (Chevalier and Bouk- 
CET), A., i, 801. 

action of, on pyritee (Steinkopp and 
Hrrold), a., i, 850. 
compounds of, with silver arsenate 
and phosphate (Oderdoerfer and 
Niedwland), A., i, 515. 
action of, on sodium derivatives of 
ketones (Locquin and Wouseng), 
A., i, 617. 


Acetylene, narcotic action of ("Wikland), 
A., i. 497. 

4*Acetyl-3-;>ethozyphenyldihydro>8:4* 
beneozazine-l-one (Fkeley, Buobrs, 
and Swisher), A., i, 936. 
6-Acetyl"4-8thyl-7n-zylene (Philippi, 
Seka, and Froeschl), A., i, 837. 
Aoetyli^nengeiiol, d{bromo> and diiodo. 

(Rastklli), a., i, 1010. 
Acetylglyeollylialieylio aeid (H. P. 
and w. Kaufmann^, and Gottinq), 
A., i. 263. 

Acetylhezoyldiozime, nickel compound 
(PoNZjo), A., i, 18. 

A '.Acetylhydraaobenzene, JV-nitroso- 
(Goldschmidt and Euler), A., i, 
475. 

A'-Acetylbydrazo-^'toluene, and its com- 
pound with triphenylmethyl (Gold- 
SCHMIDT and Euler), A., i. 476, 
B*Acetylindene and its phenylhydrasune 
(Rupe and Muller), A., i, 41. 
I'Acetylisatin-aeetylbydrasone (Bor- 
scHF.and Meyer), A., i, 54. 
Acetylmalonic aeid. ethyl ester, arylthio. 
amides of, action of hydrazine and 
of hydroxylsraine with (Wokhall), 
A., i, 874. 

mouthy} ester (Sbimomura and 
Cohen), T., 2054. 

4Acetyl>S-o>metbozypbenyldibydro' 
2:4-heneozazLne‘l-Dne (Ekelbt 

Rogers, and .Swisher), A., i, 935. 
4Acetyl-3*;>-methozy-u-tolyldihydTo- 
2:4-bensozazi&e>l-one (Kreley, 

I Rouers, and Swisher), A., i, 935. 
S'Acetylmetbylaminoacesapbtbene 
( Fleischer and ScHKANz), A., i, 1144. 

' AcetylmetbylfuTaxan, anditsderivatives 
(PoNZio and Rugobri), A., i, 630. 
Acetylmethylglyozime, preparation of, 
and its diacetyl derivative (Fonzio 
and Rucczbi), A., i, 629. 
3-Acetyl-2*metbyl-5-Bj87f- trirnbydroxy- 
bntylpyrrole (Pauly and Ludwig), 
A,, i, 954. 

A^-Acetyl 7-methylisatln (IIbllrr, Be- 
KADE and IIochmuth), A., i, 1060, 

2-Acetyl-5-metbylpyrTole*4*carbozyUc 
acid, 3-hydroxy-, ethyl ester and its 
semicarbazone (KtlsTER, ^\ ebir, 
Maurer, Niemann, Schlack, 

Schlayerbich, and Willig), A, i, 
858. 

A’-AcBtyl-G-metbyl-Myroiine (Kap.rer, 
Gislbr, Horlacher, Lochbi'., 

Madbk, and Thomann), A., i, 814. 
2-Acetyl-a-iiapbtbol, autoxidation of, m 
! alkaline solution (Fries and Lewe), 
A., i, 462. 

: Acetyl-/5-napbthylin©tbylamine-6-inl- 

phonyl chloride (Morgan and Rooke}, 
' A., i, 134. 
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4 .Ac«tyl-8-8'-and-3-«'aitro-2'.aoetoxT- 

phenyldih7di'^8;4'benioxaiin6-l-ona 

(EkeleT) RoGBUSj and Swisher), A., 


Ac6tyl*2»nitro‘8'>aiulino-^-ph6iietidlna 
(Ebverdin and Rokthljsbeuger), 
A., ii S88. 

Acetyl:p-nitrob«nialdehydemethylhydr- 
azone(BRArjYand McHitoh),T., 1652. 
Ac6tyl-2:4-d2nltrobydrobensoin (BiaHop 

aud Brady), T., 2367. 

4.Afletyl-S nitro-3' : 4'-methylenadloxy- 
phenyldlhydro-2 : 4bentoxa*iiie-l-ond 
^Ekeley, Rooers, andSwisiiEiO A 
i, 935. ’ 

4-Acetyl*8*2':4'-if2nitroph«iiyldihydro- 
2:4-bencoxa2iiie-l-ona (Ekkley 
K ooBiis, aud Swisher), A., i, 935.’ 
Acetyl-n nonoyldioxime, nickel com- 
pound (PoNzio), A., i, 18. 
Acetyloxyhaemin {KI'stee aud Geu- 
LACH), A., i, 697. 

Aeetylpalmityldioxlme, nickel com- 
pound (PoNzio), A., i, 18. 
/•Aoetylpheaylearbinol, prodnclioii of, 
duiinp; fennentatiou, and its deriva- 
lives (Xkubero and Oin.E), A., i, 540. 

4Ac#tyl-3;/phenylenebi*dih7dro-2:4. 
b€n«oxa«iue-l-<me (Ekkley, Roueus 
and Swisher), A., i, 935. 

Aeetyl m-phaayloDediamine, 7no»v .'tnd 

dj-thio- (Edoe), T., 774. 

a-p-Aoetylphenyl-o^-naphthatriaaole 

and its phenyUiydmzonea (Cjiariueu 
and Crippa), A., i. 771. I 

Aestylpyrarie aeid {o'ctoneoxalie acU), 
ethyl ester, action of ;».anisidiiie ' 
with (Tuielepape), a., i, 271. 
menthyl ester (Shimomcra and 
Cohkn), T., 2053. 

AMtylquiniiarin (Dimkoth and Hiic- 
KBN), A., i, 158. 

A Aoetylpiclnoleoacetylhydroxainic aeid 

(NicoLETand Pelc), A., i 644 
AwtylaaUcylio aeid. Sec o-Acetoxv- 
beuzoie aclil. 

Acetylitearyldioxime, nickel compound 
(PoNZio), A., i, 18. 

Acetylsnecinle acid, y-bronio-. ethyl ester 
of (Hirst and MACBEni)] 


r''*y*"«»ajaroacenapiitftene, 

Its denyatives (v. Bkavn and Kiin 
BAUM), A., i, 728. 

lAeetyl-2tUohydantoia-5propion- 

^de(THIRRPELDEk), A., i, 326. 

4 Acetyl-2;4:5-trimethoxyphenyldi- 

(E 

R<KiEns, and Swisher), A., i, 5 

Mtd, anclifs methyl es 

lin^ t * (Rupe 

••aooi), a., i, 841. 


' ^ Acetyl 2;4:5-trimethylpyrrola 

! SCHNK™LS,.‘"‘* ^7““- (I’iSCBIR, 

1M8 ’ ^'“WECK), A., i] 

Ar-A„tyI.Myio.iM (Kakeiib, GtsLM 

(milfoil), MDBtitn- 
50? ’ (liRKMERS), A., i, 


- . 01 tfip 

T hydrogen di- 

i^T m ““d J^OER), 

CsH.O,, and it. calcium aalt, from 
e«rh“*‘??v ^Propyllaocrotyl- 

C I? O N f)'''*™'-;™!). A., i, 1130. 
ii* hyJroly.is of methyl 

isatogenata oume (Helieu and 
IfoEsasECK), A.,i, 369, 

Ci.HhN,, and its salts and esters 
Irom dibenzhydraride chloride and 
(Stolls and Netz), 
A., 1, €90. '* 

C,,H^O„ from dehydration of tri- 

i 624^^’***"° (Kkikoer), a., 

<J'hyiJration of satiric 
acid (Keinoer), a., i, 624. 
M.IlmO.N,, and its derivatives, from 
cacothehne and bromine (Leochs. 
105^*°'*^*’ I'ttt'TBs), A., i, 

C»H„0„ and its phcnylbydraamo, 
from o.v.dation of caontchouo 
(hiRCBHor), A,, i, 563. 

CsjUstO,, and its derivatives, from 
reduction of abietie .acid (ItfElCEA 
and Meter), a,, i, 547. 

CsoH 3,0,, flora reduction of abietie 
aeid (JlczrcKA and Metre), A. i 
548. * * 


from oxidation of tf-siaresin- 
olic acid (Zi.vKE, Haxsblmatbr, 
and Ehmer), A,, i, 668. 

obiAinecl by reduction of 
pyroprosolannellic acid (Wiela.nd 
and SCHULENHUBO). A., i, 346. 

from the oxidation of paraffin 
{Gka.nacher and Schaufel- 
IIKKOER), A., i, 514. 

.4-Aeid. See a-Naphthol-S-sulpLonic 
Acid, d-amino-, 

U-Atid. See o-Xaphthol-3:6-disn]ph- 
onic acid, 8-aniino-. 

Aoidi. relation of the affinity of, to 
their constitutional forinnlaj (Oddo) 

i., ii^se?. 


conductiyjty of mixtures of, with acids, 
esters, and ketones (Kexhall aud 
UKtuss), A., ii, 33. 
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Aoi^, solubility of, in aqueous solutions 
of other acids (Kendall and An- 
drews), A., ii, 34. 
tasto of, and their swelling power 
' (OsTWALD and Kuhn), A., i, 84. 
device for removal of fumes of, during 
oxidation (Fisculeb), A., ii, 888. 
from sugars, oxidation of (Grexnkrt), 

. A., i, nil. 

estimation of, volumetrically (Lizius 
and Evers), A., ii, 654. 
aliphatic, ionisation aod snrface ac- 
tivity of (WiNDisCH and Oss- 
wald), A., ii. 123. 
partition of, between water and or- 
ganic solvents (Gordon and Reid), 
A., ii, 824. 

oxidation of, with chromic acid 
(Simon), A., i, 803. 
catalytic decomposition of (M ailhe), 
A., i, 803. 

lower, reactions between salts of, 
and higher fatty acida (Kkapi* | 
and Wadsworth), A., i..2l9. i 
saturated, amides and anilides of 
(Asano), a., i, 437. 
dibasic, second <Us.aociation constants 
of (Dcbocx), a., ii, 340. 
and their estei's, adsorption and 
orientation of the molecules of, 
in solutions (Kiso. and Wamv- 
leb), a., ii, 741. 

carboxylic, electrolytic reduction of 
(Inoub), a., i, 30. 
iV-oarboxylic, aoliydrklcs of (Ffciis), 
A., i, 1152. 

fatty, preparation of, from mineral 
and tar oils (Harries), A., i, 
614. . ■ 

and their glycerides, action of the 
brash discharge on (Eichwald), 
A., i, 982. 

properties and molecular structure 
of thin iilms of (Adam), A., i, 
424 ; ii, 687. 

catalytic oxidation of (Salway and 
WiLLiAM.s), T., 1843. 
with branched chains, oxidation of 
(Kay and Raper), A., i, 1093. 
with eighteen carbon atoms (Nico- 
LET), A., i, 106; (Nicolet and 
Cox), A., i, 320; (Njcolkt and 
JuBisr), A., i, 622; (Nicoi.et 
end Pelc), A., i, 643. 
degradation of, in the animal 
organism (Wobinoeu), A., i, 
90. 

estimation of, by distillation in 
steam (Arnold), A., ii, 324. 
estimation of, in blood (Bix»o^ 
Pelkan, and Allen), A., ii, 
593. 


Acids, fatty, higher, formation of, by 
sugar fermentation (Nruberu 
and Arikstein), A., i, 91. 
electrical conductivity of anhydr- 
ides of (Holds and Tacre) 
A., ii, 109. 

reactions between salts of lower 
aliphatic acids and (Enafp 
and Wadsworth), A., i 
219. 

solid and liqdid, separation of 
(Meioxk and Keubxrger), \ 
ii. 880. ’’ 

volatile, estimation of (Wikgxku 
and Maoasanik), A., ii, 532, 
mineral, detection of, in vinegar 
(Kling and Labsibur), A., ii, 234 ; 
(Kling, Lasbieur, and Lassibuh)’ 
A., ii, 519. 

organic, and their salts, action of 
nltra-violet light on aoueous 8olu. 
tions of (Jaeger and BergriO, 
A., i, 316. 

bromination of, in the a-position 
(Ward), T., 1161. 
esterification of (Zoi.J.1 s'okr-Jexnt) 
A., i, 914. 

phenolic, formation of (Langley and 
Adams), A., i, 1153. 
strong, estimation of, vohnnetrically, 
in presence of weak acids (Kult- 
hopf), A., ii, 223. 
a8-unsaturated, esters of, fomation 
of substituted succinic acids from 
(Hior.is BOTHAM and Lapworth), 
T., 49. 

weak, alcoholysis of the salts of {Gold- 
schmidt, Gobbitz, Hoi'gex, ami 
pAHLEi, A., ii, 135. 

Acid amides. See Amides, acid. 

Acid ebloridei, reduction of (Roskv- 
MLSD, Zetzsche, and EndrkuX;, 

, A., i, 431 ; (Scmliewiensky), 

A., >, 938 ; tRosENMUND), A., i, 
939. 

action of zinc otganic compounds on 
(Mauthner), a., i, 457. 

Acid haloids, condensation products of 
(Wedekind and Weihand), A., i, 
234, 548. 

Acidity (Keller), A., ii, 131. 
Acidolyiia tSUDBORODOH and Karve), 
A..ii. 749. ^ , .. 

Acidosis (van Sltke ; Cullen), A., u, 
672. 

Aconite, estimation of alkaloids in 
extract of (Astruc. Canals, and 


Wordier), A., ii, 404. 
raldebyde {acrolein), interaction ot 
aniline and (Mank), T., 2178. 


i. 908. 
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Aeridtn«, amioo', cbloro-, chloroamino*, ' 
cblorooitro-, and nitroami&o- deriv- 
atire8(FARBWEBRE voRH. Meistea, 
Lucius, and Brun'INc), A., i, 468. 

and its diacetyl deriv- 
ative, cliloroacctatcB and chloro- 
aeetanilide (Browkino, Couen', 
OaVNT, and Gulbransbn), A., i, 
612. 

rf/aminorftthiol- (Watson and Durr), 
T., 1943. 

&cridine-9-earboEylie acid, derivalires 
of, and 2-chIoro- (Farbwerke vokm. 
XIEISTER, Lucius, andBEUNiNcj), A., 
i. 469. 

Aerylie acid, and its derivatives, 
jir«{iaratioii of (van dep. Bubo), A., i, 
• 220 . 

Actinitmi, disintegration scries of (Hahn 
and Meitner), A., ii, 186; (Nel- 
burckk), a., ii, 340. 
Aetiaomometeri,chemistryof(BEN'RATii, 
Hess, and Oblade.v), A., ii, 731. 

Acyl groopi, ihigration of, from nitrogen 
to oxygen (Kaieord and CoUTfuE), 
A.,i. 931. 

Additive eomponsda in soiotion and 
tlieir indueuco on ionisation (Ke.vcall 
and Gross), A., ii, 82. 

Addreii, [•residential (Walker), T., 
735. 

Adbeaica in lolutions (Schilov and 
otbrns), A., ii, 350. 

Adipenio acid {CARUifenE), A., i, 319. 
Adipic acid, a^-tfibroroo-^Mihydroxr*, 
ethyl ester (Cha.vdwaseka and fs- 
gold), T., 1316, 

/rtliydroxy-, salts of (Kiliani), A., i, 
225. 

Ad.renaUae (.nvprareninc ; epinephrin^X 
effect of, on Mood pressure 
(Riciiaud), a., i, 891. 
effect of, in health (B/I'BE and Ste.ns- 
80s), A., i, 970. 

Adsorption (Schilov and othere). A., ii, 

350 . 

theory of (Eucken), A., ii, 262, 550 ; 

(I’OL.iXYl), A., ii, 479. 
electrical theory of (MukberjeE ; 

Harrison), A., ii. 198. 
kinetic theory of (Henry), A., ii, 
740. 

relation between electrolytic dis- 
sociation and (liAKUZiN), A., ii, 
619. 

effect of, on catalyaU (Guichabd', 
A., ii, 630. 

ftiid liydrolysia (SIokller), A., ii, 
689. 

chemical (STADNtKorr), A., ii, 619. 
uecative (Rakuzin and Goxke), A., 
ii, 821, 


AdBCH^tlon by charcoal (Heubst), A., 
ii, 30 ; (Fodor and Schonfelb), 
A., ii, 688. 

by sugar charcoal (Bartell and 
MiLLRii), A,, ii, 741. 
by fuller’s earth (Uideal and 
Thomas), T., 2119. 
of gases, osculation of (BerE.vyi), A., 
ii, 426. 

by charcoal (Gustavee), A., ii, 479. 
of saturated vajiours by charcoal 
(Driver and Firth), T., 2409, 
of ions (Kolthop/), A., ii, 197; 

(Mukhebjke), a., ii, 689. 
of liquids by charcoal (Harkins and 
Ewing), A., ii. 123, 197. 
by pi-ecipitates (Weisep.), A., ii, 262. 
of radioactive substances (Ebler ami 
VAN Rhy.n), a., ii, 16. 
at solid surfaces (Lanomuir), A., ii, 
629. 

of solutions (OsTWALi) and de Iza- 
guirre), a., ii, 480. 
of dibasic acids aud their esters 
(King and Wampler), A., ii, 
741. 

Aeriaite, analyses of (Orcel), A., ih 
651. 

"Aeronom,” use of the (Rauch), A., ii, 
316. 

Affinity, conception of (Plank), A., ii, 
357. 

chemical, studies on (BrONSIED), A., 
ii, 132. 

residual, and co-ordination (Morgan 
and Smith), T., 160, 1956, 2866; 
(Morgan aud Drew), T., 922 ; 
(Morg.\.v and King), T. 1723; 
(Morgan, Drew, and Barker), 
T., 2432 : (Morgan and Moss), T., 
2857 ; (Morgan and Ledbury), T., 
2882. 

Agar, composition of (Samec and 
S.^AJEVh’'), A., i, 231. 
swelling of (MacDougall), A., i, 
204- 

sulphur compounds in (Neuberg and 
Ohle), a., i, 323. 

I A'jave Ufhn^iUa^ saponin from (Jon.vs, 
Chernofk, and Viehover), A., i, 
797. 

Agmatise, action of arginase in plants 
on (Kiesel), a., i, 413. 

Air. See Atmospheric air. 

Alanine, detection of, by crystallo- 
graphic measurements (Jaitsch.vi- 
Kov'i, A., ii, 884. 

Alaoine-cliolioe, and its salts (Kabker, 
Gisler, Horlacheb, Lch'HKr Ma- 
iiVB, and Thomann), A., i, 814. 
'ff-Alanine-A-methylamidins, salts of 
(Py.m.an), T., 2623. 
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Al'bniiila. adsorption in solutions of 
(Clark and Mann), A., m» 550. 
action of suiphosalioylic acid on tbe 
swelling of (Ostwald and Kuhn), 
A., i, 598. 

effect of, on the conductivity of 
sodium chloride solutions (Palmer, 
Atchlby, and Loed), A., i, 692. 
precipitation of (Cristol and Simok- 
net), a., ii, 887. 

eeg, effect of salts on the heat coagula- 
tion of (Loeb), a., i, 881. 
toxicity of (Pentimalli), A., i, 
302. 

serum, crystalline, rotation of (Younu), 

A., i, 279. 

OTalbnmin, crystalline, rotation of 
(Young), A., i, 279. 

Albtunin, detection of, in urine (Ken* 
oux), a., ii, 797. 

estimation of, microcliemieall^ (Val- 
LfiE and PoLONuwsKi), A., ii, 406. 
estimation of, in cerebrospinal fluid 
(Ayer and Foster), A., ii, 798. 
estimation of, in urine (G^kakp), A., 
ii, 670. 

Albiunotei, diastatic action of (Bieper* 
MANN), A., i, 1200. 

Albumose illver, estimation of (Her- 
zog), A., ii, 798. 

Aleaptonaria, metabolism in (GiBf>os 
and Howard), A., i, 401. 

Alcohol, CaoHjoO, and iU denvAtives. 
from aaponification of bird-lime (Nl- 
shizawa), a., i, 652. 

Aleotaols, preparation of (Bapische 
ANILIN- A Soda-Fabrik), A., i, 
218. 

catalytic prepaiation of, from alde- 
hydes (Milligan and Rbip), A., i, 
837, 

electrolytic oxidation of (Koizumi), 
A.,i, 979. , . . 

dehydroxidation of (Muller), A., i, 

102 . 

action of ammonia on (E. and K. 

Sholenski), A., i, 284. 
introduction of the chloroethyl gronp 
into (Clemo and Perkin), T„ 
C42. ^ ^ . 

aensoiy stimulation by (Irwin), A., i, 
899. 

estimation of, by acetylation (Wolff), 
A., ii, 165. 

aliphatic halogeuated, preparation of 
aryl sulphonic esters of (v. Keu- 
EHZTY and Wolf), A., i, 1131. 
ethylenic tertiary, conversion of, into 
primary ethylenic alcohols^ (Log- 
QUIN and WousENo), A., i, 710. 
primary, synthesis of (Opdo and Bi* 
NAGHl), A., i, 314. 


Aloobols, secondary, conversion of, into 
ketones (Hunt), A., i, 810. 
tertiary, conversion of, into aldehydes 
(Locquin and Wouseng), A.,i,8l0. 
Aleoholimetry by means of miscibiUiy 
temperatures (Liv£QU£), A., ii, 723. 
Alooholysis, determination of the degree 
of (Goldschmidt, Gobbitz, Houcen, 
and Paule), A., ii, 135- 
Aldehydes, preparation of (Locquin and 
Wouseng), A., i, 810. 
from acid chlorides (Rossnmukd, 
Zetzsche, and FlUi’sch), A,, i, 
89; (Rosenmund, Zetzsche, and 
Enderli.n), a., i, 4S1 ; (Schue- 
wiensky), a., i, 988; (Rosex- 
Muxp), A., i, 939. 
from mineral and tar oils (Harries) 
A., i, 514. . 

catalytic preparation of alcohols from 
(Milligan and Keid), A., i, 337. 
condensation of primary aromatic 
arsines with (Palmer and Adams), 
A.,i, 786.- 

condensation of o-aminoazo-coin. 

pounds with (Fischer), A., i, 958. 
condensation of o-halogenated ketones 
with (Bauer and Werner), A., i, 
1034. 

conversion of, into acetals (Haworth 
and LArwoKTu), T., 76. 
action of phosphorus trichloride on 
(Conant, MacDonald, and Kis* 
key), a., i, 186. 

compounds of salvarsan with (Raiziss 
and Rlatt), A., i, 1079. 
interaction of thiocarbamides and 
(Taylor), T., 2267. 
action of yeast on (Kumaoawa), A., 
i, 805. 

aromatic, in eucalyptus oils (Pen- 
fold), T., 266. 

kinetics of the reaction of ammonia 
with (Dobler), a., ii, 485. 

halogenated, conversion of, into alde- 
hydes and acids (Kutz and Rath- 
but), a., i, 236. 

estimation of (BougAULT and Grosi, 
A., ii, 666. 

estimation of, with liydroiylamine 
( BEXNirn' and DoNOYAN),A.,ii,535. 
Aldehyde-amines, phototropy of (Gal- 
lagher), A., ii, 11. 
9'Aldshydoaoriduie, 2-chloro-, and its 
derivatives (Farbwerkr vokm. 
Meister, Lucius, and BeUnlsg), 
A., i, 470. . 

Aldebydobenzoio aoids, solubility ol 
(SiDGwtcKBud Turner), T., 2256. 
Aldehydosalioylie acids, and their deiij- 
atives, and bronio- and nitro- (u AVNE 
and Couen), T., 1022. 
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Aldol {$-hydroxyhuta.ld^ydt)y prepara* 
tion of (Grunstkin), A-, i, 111. 
detection of, In urine in diabetes 
(FrjcO), a., i, 330 ; ii» 326. 

Aleniitio acid, and its methyl ester 
and acetyl dei-ivative (Haruibs and 
Nagel), A., i. 322. 

Alexin, physical chemistry of hxAtion of 
(Kiss), A., i, 706. 

Alfalfa< Lucerne. 

Alffa, marine, arsenic content oY (Jo^’Es), 
A.,i, fi05. 

Alixarin (1 \%dihydroxyanthraiiui'iity>ie\ 
preparation of (Davies and Scot- 
tish Deks, Ltd.), A., I, 335. 
synthesis of (Guandhodgi.v), A., i, 
44. 

constitution of the iron lakes of (Bull 
and Adams), «A., i, 3.'i5. 
boroacetate, and its acetyl derivative 
(Dimroth and Faust), A., i, 
157. 

AUfirin, Z'inono- and 3:4-(/t-bronio* 
(Dimroth, Schultze, and Heinze), 
A., i, 158. 

AlisariR colouring matters, cobalt de- 
rivatives (Morgan and Smith), T., 
160. 

Allsarlndipyridiniiun bromides, and 
their derivatives (Barnett and 
Cook), T., 1386. 

AliMiinpyridisium bromide, broiuu-. 
and its phenobetaiiie (Babnejt and 
Cook), T., 1385. 

AIifarinpyTidisiumnltrolbetaiites(BAn- 

N'ElT and Cook), T., 1388. 

AUsarinquisoue ethoxybromide, mctli- 
oxybromide, and 3-nrotL>-, and 3:4* 
df-bromo- (Dimhotii, Sciiultze, and 
Heinze), a., i, 158. 

Alkali bromates, preparation and 
properties of (Buell and Mc- 
Crosky), a., ii, 146. 
carbonates, estimation of, in presence 
of phenolphthalcin (Bonmeii), A., 
ii, 869. 

cliloi'ides, action of heated cop]>ei' 
oxide with (Hedvall and Boo- 
bero), a., ii, 68. 

fluorides, vapour pressure of (Ritf, 
Schmidt, and Muodan), A., ii, 
818. 

haloids, crystalline stnicture of 
(Wyckofe), a., ii, 214 ; (PosNJAK 
and Wtckoff), A., li, 499. 
hydroxides, infra-red absorption spec- 
tra of (Guantham), a., ii, 244. 
reactions between nitrogen oxides 
and (Sanfourchb), A., ii, 762. 
compounds of anhydro-sugars and 
(Kakiikr, Stale, and Walti), 
A., i, 229. 


AUtali iodides, purity of (Winkler), 
A., ii, 762. 

metals, atomic and ionic radii of 
(Lore.nz), a., ii, 211. 
alloys of raercuiy with (Bain and 
Withrow), A., ii, US. 
nitrophenoxides (D. and A. E. God- 
dard), T., 64. 

hydrogen sulphites, equilibria of, in 
aqueous solutions (Baly and 
Bailey), T., 1813. 

ruthenium sulphites (Remy), A., ii, 
857. 

silver tluosulphites, compounds of 
aiaruonia with (J^oxssos), A., ii, 57. 

Alkallgenesis (Lee and Tashiro), A., 
i, 1089. 

Alkaline earth carbonates, formation of, 
from the oxides (Hedvall and 
IlEunERGER), A., ii, 766. 
hydrides (Evhraim and Michel), 
A., ii, 58. 

metals, qualitative separation of 
(PoLO.N'ovsKi), A., ii, 720. 
phosphors, photoelectric effect of 
(GDggel), a., ii, 732. 

Alkaloids, space formuJac for(ZwiKKER}, 
A., i, 567. 

constitution of, which give Vitali’s 
reaction (Hardy), A., i, 948. 
extrsclioD of, and their characterUa. 

lion (Ojlledge), a., ii, 327. 
in plants, biological signiGcauce of 
(OiAMiciAN and Ravenna), A,,i» 
797. 

bismuthi-iodides and njercuri-iodides 
of (Fka.\ 90 is and Blanc), A., i, 
851. 

salts of, with aminohydroxysuccinic 
acids (Dakin), A., i, 430. 
excretion of, in the saliva and in the 
stom.Tch (Huber), A., i, 1214. 
toxicity of, effect of hydrogen-ion 
concentration ou (Crane), A., i, 
404. 

anhaloniiim. Sec Cactus, 
belladonua. See Belladonna, 
cactus. See Cactus, 
calumba root (Spatii and Bohm), 
A., i, 1174. 

cinchona. See Cinchona, 
pareira root (Fali'Is and Neumann), 
A., i, 569. 

quinine. Sec Quinine, 
detection of, by means of their picrate 
crystals (Nelson and Leonard), 
A., ii, 327. 

! detection of, with iodic acid (Rosen- 
thaler), a., ii, 327. 
estimation of (Herzic), A., ii, 538. 
estimation of, volumetrically, indi- 
cators for (McGill), A., ii, 885. 
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Alkyl haloids, action of silver aulphate 
in sulpliuric acid solution on 
(ScHiLOv), A., i, 913. 
iodides, reactivity of, ■with sodium 
beozyloxide (Haywood), T., 1904. 
sulphates, preparation of (DaKYVUS), 

A.,i, 517. 

Alkylamlnes, preparation of (Takeda 
and Kuroda), A., i, 272. 

Alkylamines* hydroxy-, benzole and 
tropic esters of, and their pharmaco- 
logical action (v. Braun, Braons- 
DORV, and Rath), A., i, 759. 

n/c2oAlkylamia«s, prej>aration of 
(Mailhk), a., i, j332. 

Alkylarylantinea, hj'droxy'-, esters ol 
(S.AUNDEUS), T., 2667, 

Alkylation (Baggesoaakd Rasmussen 
and Werner). A., i, 104. 

Alkylhydrazonea (Brady and McHuoii), 
T., 1648. 

A’-Alkylideneamino-acidi, synthesis of, 
and their hydrogenation (Scheidlek 
and Baumoartkk), A., i, 655. 

Alkylidenecyanoacetie acids, syntheses 
nl (LaI'woui'K and McRae), T., 1699, 
2741. 

AUigntor oil, constituents of (Kora* ' 
YASHi), A., i, 792. 

Allotropy, theory of (Copisarow), A., ii, 
137. 

and the electromotive behaviour of 
meuls (Shits), A., ii, 110. 

Alloxan, action of diazomethane on 
(Herzig), a., i, 373. 

Alloys, formation of (BIaksuki), T., 
2272. 

mechanical properties of (Guillet and 
Cournot), A., ii, 261. 
metallic, chemical and electrical be- 
haviour of (Tam.mann), a., ii, 63 ; 
(Jbnce), A-, ii, 64. 

Allyl alcohol, conversion of, into glyceryl 
bromo' and chloro-hydrins (Read and 
Hurst), T., 989. 

Allylaxaino-oxidea action of sodium 
hydroxide with (Meiseshbimer, 
Greeske, and Willmersdokf), A., i, 
334. 

AUylarsinic acid, and its salts (Hoff- 
mann, LaRochb &Co ), A.,i,8l8, 926. 

5-AUylimlA0'2 thio-8>phenyl-2:S:4:9' 
tetrahydro l;3:4-thiodia8ole (Goha), 
A., i. 877. 

5-AllyUinino-2-tkiO'3<tolyl-2:3:4:5- 
tetrahydro-l:3:4'thiodiazole (Guha), 
A., i, 877. 

B-Allylozybntylonitrile (Bkuylants), 
A..i, 924. ^ . 

6'Allyloxy'2-methylqninoline, snd its 
ethiodide (Gutbkunsi and Gray), 
A i, 951. 


e*AUylozy-2-;)-nitrobensylthiol-4- 
mcthylpyriWdine (Horn), A., i, 375. 

Allylthioearbimide, estimation of, iu 
itiusUrd flour (Luce and Doucei), 
A., ii, 637. 

2-AUyltliiol-3>phettyl-5-aailinoiBethyl- 
ene‘4-glyozalone (Dains, Thompson, 
and Asendorp), A., i, 1186. 

Allyl-p toluidine (Foldi), A., i, 732. 

Altitudes, high, effect of, on absorption 
of oxygen (Bayeux), A., i, 79. 

Alum, action of, on auiuial glue (Gut- 
birr, Sauer, and Bchelling), A., i, 
783. 

Alumina. See Aluminium oxide. 

Alaminates. See under Alnminium. 

Aluminloxalic acid, potassium salt, 
cryatallographv and optical properties 
of(KKAGGS), T., 2072. 

Aluminium, spectrum of, in relation to 
the spectrum of glucinum (Glaser), 
A., ii, 675. 

electromotive behaviour of (Smits), 
A., ii, 20 ; (Smits and de Guuti ek], 
A., ii, 21; (Guntuer-Scuulze), 
A., ii. no. 

and its amalgams, electromotive pro. 
perties of (Muller and Holzl), A., 
ii, 341. 

cathodic deposition of (Kykopoulos), 
A., ii, 22. 

solubility of gases of (Czochralsei), 
A., ii, 646, 

formation of large crystals of (Carpen- 
ter and Eiam), A., ii, 69. 

Aluminium alloys, corrosion of (Rolls), 
A., ii, 379. 

complex, thermal treatment of (Guil- 
LET), A., ii, 69. 

analysis of (Mende), A., ii, 162; 
(Bren.ner), a., ii, 319; (Costa- 
Vet), A., ii, 528. 
with arsenic (Mansuri), T., 22^2. 
with magoesium, heat of formation of 
(Biltz and Hohorst), A., ii, 350. 

Alaminium compounds, effect of, on 
growth of plants (CONNER and Sears), 
A., i, 613. 

Aluminium salts, reactions of s^ium 
hydroxide with (Gkobet), A.,ii,57S. 
in soils (Denison), A., i, 612. 
absorption of, by the roots of plants 
(Stoklasa, Sebob, TiMiuH, and 
Cwacha), A., i, 502. 

Aluminium carbide, preparation of 
(Oumann), a., i, 2. 
chloride, union of aromatic nuclei by 
means of (Scholl and Schwar- 
zer), a., i, 331 ; (Scholl and 
Seer), A., i, 258, 336. 
condensations with (Pummerer ana 
Binaufl), A., i, 24. 
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jUamiainm haloids, donsitiea of (Biltz 
aud WllN)} A., ii, 505. 
hydroxide, colloidal, preparation of 
(Bradfield), a., ii, 607. 
crjitalline, dehydration of (Mti.Li* 
OAN and hlKAD], A., ii, 447. 
sdaorption of proteins, enzymes, 
toxms, aj)d sera by (Rakuzim), 
A., i, 1199. 

lolnbiUty of, in water (Massink), 
A., ii, 299. 

nitrate, solubility of, in solutions of 
nitric acid (Milligan), A., ii, 360. 
nitride, heat of formation of (Fighter 
and Jekxt], A., ii, 615. 
oxide {alumiru^, adsorption of, by 
cellulose (TiKOLE), iL, i, 434. 
actiration of, for decarboxylation or 
for dehydration (Adkins), A., ii, 
834. 

catalytic action of, on acetates 
(Adkins and Kcause), A., i, 
422. 

nse of, as a mordant (Bancroft), 
A., ii, 646. 

separation of, from calcium oxide 
(Cua&riov), a., ii, 819. 
separation of ferric oxide and, from 
majj^nesi am oxide (Chabrioi;)» A . , 
ii, 873. 

oxychloride, composition of sols of 
(Adolf, Pauli, a^d Jakdka* 
acHiTSCH), A., ii, 149. 
selenate (Mstbr aud Sfeich), A., ii, 
71. 

sulphate, equilibrium of potassium 
sulphate, water and (Britton'), 
T.,982. 

estimation of fr^ acid in acid solu- 
tiona of (Zschokke and Hai'^EL' 
MANN), A., ii, 397. 
chiorosulphozide and sulphurchloride, 
preparation of (SiLBEniuD), T., 
1017. 

Alominates, constitution or(]lKYKOv- 
sky), a., ii, 771. 

UuauiitUB orai^o compounds (Faille- 
bin), A., 

with methylene iodide (Thomas), A., 
i, 330. 

ilunininm esUmatloB and separatios: — 

estimation of, Yolumetrically 
(Kraus), A., ii, 87. 
estimation of, and its oxide, in the 
commercial metal (CnuRChiLL ; 
Cam), A., ii, 319. 
estimation of, in tungsten (V. and K. 

Froboesx), A., ii, 397. 
wtimati<m of sodium in, and iu its 
oxide (Geith), A., ii, 720. 
estimstioD and separation of (Januib 
and WiNDKHORST), A., ii, 529. 
CXXII. ii. 


Aluminium estimation and separation 
estimation of, and its separation from 
iron (HAHKand Leihback), A., ti, 
873. 

separation of gluciuum and (Britton), 
A., ii, 228. 

separation of iron aud (Chalupny 
and Breisch), A., ii, 688. 

Amalgams. Sec Mercury alloys. 

Amanita muscaria, isolation of muscar- 
ine from (Kino), T., 1743. 

Ambrosia arUmisifolia. See Ragweed. 

Ambrosterol, aud its acetate (Heyl), A., 
i, 1224. 

Amides, formation of, from alkylmalonic 
esters (Dox and YoDBn), A., i, 
816. 

action of hydrogen peroxide on (Oli- 
verI'Mandal.v), a., i, 644. 
acid, Hofmann's conversion of, to 
amines (Bkckman.n, Cokrbns, and 
Liescne), a., i, 544. 
acid optically actiYc, catalytic racemU' 
ation of (McKenzie aud Smith), 
T., 1348. 

Amidinea, aromatic, condeusation of 
alkyl jualouic esters with (Dox aud 
Ygdek), a., i, 374. 

Amine, C;nH)g02N4, aud its salts, from 
ethylene and nitrogen (Mitamoto), 
A., i. 418. 

Amines, preparation of, from alcohols 
and ammonia (E. and K. Smo- 
lrnski), a., i, 284. 

Hofmann’s conversion of scid amides 
to (Brckma.vx, Cokbens, and 
Lierche), a., i, 544. 
e<iuilibria of triphenylmethane with 
(Kbemann, Odelga, and Zawod- 
skt), a., 1, 131. 

oxidation of (Goldschmidt and 
Eulkr), a., i, 475 ; (Goldschmidt 
and Krnn), A., i, 476, 478 ; (Gold- 
acBMiDT aud Wurzscbmiti), A., i, 
1139. 

decomposition of the vapour of (Upson 
and Sands), A., i, 1121. 
reactions of, with azodicarboxylic 
esters (Diels), A., i, 774, 1194, 
action of o-halogeuated ketones with 
(Miii’ER aud Freund), A., i, 865. 
action of o^one on (Strecker aud 
Baltes), a., 1, 14. 

action of, ousemicarbazones(SViL«GN, 
HorrBR and Cra>yfoi:p), T., 866. 
alkylation of, with sulpbontc esters 
(Foldj), a., i, 732. 
compound of tellurium tetrabromide 
with (Lowy and Dunbrook), A., i, 
446. 

hydroferricyanidcs and hydroferro- 
cyanidcs of (Cummikg), T., 1287. 

44 < 
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Amines, aromatic, mercuric compounds 
of (Khahascu and Jacobhohm), 
A.,i, 189. 

action of sulpkurjl cidorido on 
(Elleii and Klemm), A.^ i, 448. 
preparation of o-snlphouio acids of 
(British Dyestuffs Corpora- 
tion, Ltd., Baddilef, Patman, 
and WiGNALii), A., i, 448. 
influence of s-triuitrobenzene on 
reactions involving (Sudborouqh 
and Shah), A., ii, 757. 
protelnogonous (Hanke and Kokss- 
ler), a., i, 406, 408; ii, 322. 
occurrence of, cn the thyroid (Sam- 
MARTINO), A., i, 966. 
physiological action of (Adblin), 
A., i, 610. 

secondary, dealkylation of, by pbos- 
jihorua chloride (v. Braun and 
WEISMANTEF.), A., i, 1150. 
A-nitroso*derivatives (Schmidt and 
Fischer), A., i. 822. 

Amine oxides, optically active 
heimeh; Meisf.nheimkr and Ber.n- 
iTARt)), A., i, 813 ; (Mkisk.nhei.\ieii 
and Lohsn'er), A., i, 818, 822. 

Amino-acids, synthesis of, in the animal 
organism (Shiple and Sherwin), 
A., i, 492. 

from hydrolysis of proteins (Burton 
and ScHUWER ; Jonej^ and Joiikr), 
A., i, 182. 

refraction of (IIlRscH and Kunze), A., 
i, 781. 

diastatic action of (Biedkrmann), A., 
i, 1200- 

alkylation of the anhydrides of (Kar- 
BER, Granacbeu, aud Sciilosser), 
A., i, 235. 

action of, on sugars (Gruniidt and 
Weber), A., i, 235. 
action of micro-organisms on (Hanke 
and Koes-slbr), A., i, 406. 
retention and distribution of, in 
reference to urea formation (Folin 
and Berui.und), A., i, 702. 
distribution of, in blood (Costantino), 
A., i, 81. 

content of, in blood (Okada and 
Hayasui), a., i, 483. 
in muscle (Rosedale), A., i, 492. 
behaviour of, in vitally stained animals 
(Kotake, Masai, and Mori), A., i, 
1217. 

deamination of, in the animal organism 
(Kotake), A., i, 1218. 
demdation of, in the animal organism 
OVouinger), A., i, 90. 
phenylacetyl derivative.^, fate of, in 
the organism (Shiple and Shek- 
win), a., i, 1093. 


Amiso-acidfl, aliphatic, rate of reaction 
of nitrous acid with (Donh and 
Schmidt), A., i, 1124.' 
aromatic, preparation of (Lewcock, 
Adam, Sidbrfim, and Qalbbaitb), 
A., i, 660. 

detection and estimation of (Enge- 
iiAND), A., ii, 536. 

estimation of, by alkalimatry (Wili.- 
8TA1TER and Waldschmjlt- 
IjEitz), a., ii, 169. 
estimation of, by the ninhydrin re- 
actioTf (Riffart), A., ii, 718. 
estimation of, in blood (Pbtitjean), 
A., ii, 636. 

estimation of, in feeding stuffs 
(Hamilton, Nrvexs, and Grixd- 
LEY), A., ii, 92. 

a-Anino-aoids, conversion of alkylated 
malonic acids into (Curtius and 
Bieber). a., i, 721. 

Amino-alcoholt (PouRHE-AUand Putai.), 
A., i, 639. 

preparation of (Karrer, GiauK, 
lIoRLACHER, Locher, Mader, and 
Thomann), A., i, 813; (Kakker), 
A.»i, 991. 

Ammoaldebydei, preparation of 
(Raddr), a., i, 1154. 

Amino-eomponndB, introduction of the 
chloroethyl group into (Clbmo and 
Perkin), T., 642, 

diphenylphoephoric acid as a reagent 
for (Bernton), a., i, 1146. 
aromatic, action of ‘ sulphates oi 
(Buchekkr and Waul), A., i 
464 ; (Bl'CHerbr and ZiuMEh 
MANN), A., i, 465. 
estimation ofspectrophotometricall; 
(Mathkwson), A., ii, 882. 

Aminohydrozy-aeids, synthesis o 
(Zelinsky and Dengin), A., i, 1126 

a-AminO'jS-hydrozy-aoids, preparatioi 
of, from olctinecarboxylic acid; 
(Schrauth and Gelt.eh), A., i 
112.5. 

Amminea, metallic, physiological acliot 
of (Oswald), A., i, 498. 
comple.t (Duff), T., 450. 

Ammonia, formation of, during com 
bustion of air flames (HorMA.N> 
and Will), A., i, 1107. 
syntheiia of (Andersen), A., ii, 562 
(PRING and Ransom e), A-, ii, 639 
removal of the heat of reaction in tin 
synthesis of (Claude), A., ii, 284. 
thermal dissociation of (Foxwell) 
A., ii, 431. 

S|iccific heat of (Parti.sgtoS aiK 
Cant), A., ii, 191. 
vapour pressure of (Bzrgstuom) 
A., ii, 423. 
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AsnsoiiiAi vapour pretisur« curres of, 
with salt solntinQs (Davis, Oi.h- 
BTE4D, and LulfDaTRUH), A., ii, 49. 
vapour pressure of lif^uid mixtnrA^ 
of m-xylene and (Kraus and 
Zeitpuchs), A.> 1, 725. 
solubility of» in water (Mecbausen 
and Patrick), A., ii, 264. 
solubility of, in lithium nitrate 
(Davis, Olmstkai>, and Luwr*- 
btbvm), a., ii, 58. 
adsorption of, by silica gels (David- 
BS 18 B& and Patrick), A., ii, 262. 
kinetics of the reaction of aromatic 
aldehydes with (Doblea), A., ii, 
435. 

equilibrium of, with magnesium j 
amalgam (Loomis), A., ii, 294. | 

liquid, equilibrium of mixtures of 
si^iuiD and (Kraus And Lucassk), 
A.,ii, 764. 

equilibrium of sodium and tellurium 
in (Kraus and Chiu), A., ii, 
765. 

ignition of mixtures of, with air and 
oxygen (White), T., 1888. 
reactivity of (Balt and Duncan), 
T., 1008. 

eflect^of gaseous impurilies on the 
catalytic oxidation of (Decau* 
riEre), a., ii, 284. 
use of manganese dio.vide ns catalyst 
in. oxidation of (Piocor), A., ii, 
142. 

oxidation of, by peraulpbates in pre- 
sence of copjwr (Scaoliarini and 
Torelli), a., ii, 81. 
compounds of calcium haloids with 
(ilUTTio), A,, ii, 849. 
conversion of, into carbamide 
(Matiqnon and FE6jAC'ii.'E.s), 
A., i, 723 ; ii, 272. 
action of, ou copper (BA-sserr and 
Durrant), T., 2630, 
compounds of cuprous and thalloiis 
haloids with (Bjltz and Stoli.kn- 
werk), a., ii, 67, 

compoundsof lead haloids with (Biltz 
and Fischer), A., ii, 851. 
compoundsof magnesium haloids with 
(Biltz and Hu iTiO), A., ii, 59. 
compounds of mercuric cyanide with 
(Brinklet), a., i, 724, 
compounds of alkali silver thiosulph* 
stes with (JoNesw), A., ii, 57. 
action of, on reducing sugars (Lixe 
and Nanji), A., i, 631. 
in blood (Nash and Benedict), A., i, 
191 ; (Nash), A.* i, 483. 
excretion of, in urine, following 
adoiinistration of acids (Kkrton), 
A., i, 300. 


Anunoxiia, seislerisation of solutions of 
(May and Ross), A., ii, 312. 
commercial, acetone in (Bduoault 
and Gros), a., ii, 709. 
estimatiou of, in its salts (Burkakdt), 
A., ii, 865. 

estimation of, in blood (Gad- 
Andresen), a,, ii, 52.3, 
estimation of, in nitrogenous organic 
substances (FROiDEVAUX),A.,ii,454. 
estimation of, ju urine (Mestrezat 
and Janet), A., ii, 453. 
Ammoniates (Biltz and Stollenwerk), 
A., ii, 67. 

solubility of (Rfbraik and Mosi- 
mann), a,, ii, 574. 

Anunoniam (Sculubach and Ballauf), 
A., ii, 55, 

calcium (Botolfsex), A., ii, 570. 
Ammonium salts, absorpliou of, by 
soils (Aap.nio), a., i, 1227. 
estimation of nitrogen in (Meubice), 
A., ii, 225. 

Ammonium borate, equilibriura of the 
formation of (Sbobci and Fekp.i), 
A., ii, 568, 764. 

antiinoniodobrornide ( Vor hnazob), A., 
ii, 651. 

carbonate, equilibrium of, with am* 
mooiutu carbamate (Faurholt), A., 
ii, 272, 747; (Wegscheidbr), A., 
ii, 376. 

yx'rchlorate, dfinsity of aqueous solii* 
tions of {MAZZLTciiZLU and Ax- 
.SELMJ), A., ii, 376. 
chloride, preparation of (Mokdais. 
.Mosval), a., ii, 444, 642. 
crystallography and symmetry of 
(Wyckoff). a., ii, 290. 

equilibrium in the systems of, w'ith 
water and ferrous, cobaltoiis or 
nickel chloride (Clexdinxen),T., 
801. 

chloride and sulpliate, equilibrium of, 
with .sodium chloride and sulphate 
and water (Riyett), T., 379. 
platiiiicbloride, crystalline stnreture 
of (Wygkoff and PoaxjAii), A\, 
ii, 214. 

silverauiic chloride (Wells), A. ,ij, 449. 
stannichloridc, crystal structure of 
(Duki.n'son), A., ii, 287. 
chlorite (Lkvi), A., i, .^27. 
diammifiotetraiiitrocolaltiate 
(Kx.tons), T., 2078. 

fluosilicate, crystal structure of 
(Bozorth), a , ii, 499, 
nitrate, properties of (Millicax, 
JosErH, aud LowryV, T., 959 ; 
^Early and Luwky), T.,963 ; (Prk- 
man), T., 2473 ; (WurmsEiOi A., ii, 
499. 
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Ammonium nitrate, stability of (Findlay 
and IIoseooubnb)* A., ii, 291. 
decomposition of, by heat (Saun* 

DERS), T., 69S. 

action of, on copper (Bassett and 
Dubbant), T., 2630. 
nitrite, action of, on copper (Dhab), 
A., ii, 49. 

cadmium nickel nitrite (Cuttica), A., 
ii, 449. 

pot.'issinin phosphates (Cobslli), A., 
ii, 287. 

sulphate, preparation of, from gyp* 
sum and ammonium cai'bonate 
(Matignon and Fk^acques), A., 
ii, 570. 

melting point of (Kattwinkel), 
A., ii, 445. 

equilibrium of copper sulphate, 
potassium sulphate, water, and 
(Hayami), a., ii, 748. 
equilibrium of glucinum sulphate, 
water, and (Bkitton), T., 2612. 
equilibrium of magnesium and 
potassium sulphat^ water, and 
(Weston), T., 1223. 

Ammoninm organic compounds, quater- 
nary, influence of solvents on the 
velocity of formation of (Hawkins), 
T,. 1170. 

Ammonium rodiele, the free (Weite 
and Ludwig), A-, i, 365; (Weite 
and KbNio), A., i, 1186; (SciiLU- 
6ACH and Ballade), A., ii, 55. 

Ammono-earbouio aoidi (Franklin), A., 
i, 440, 

Amaiotic fluid, composition of (Larat 
and Favbeau), A., i, 894, 

Amorpheut oon^tion, distinction be- 
tween the crystalline and the (Haber), 
A., ii, .553. 

Ampf.lopsi^ liedcracta., formation of 
authocyauin in (Jonesco), A., i, 97. 

Amygdalin, decomposition of, by emul- 
sin (Giaja), a., i, 185. 
binse from (Haworth and Leitch), 
T., 1921. 

Amyl alcohol, pure, preparation of, 
and conductivity of sodium iodide iu 
it (Kbavs and Bisiior), A., ii. 813. 

leoAmyl alcohol, electrolytic oxidation 
of (Koizumi), A., i, 979. 
preparation of /3-niethyl-A«-bntylcne 
from (PuTAT.), A,, i, 617. 

n- and fso-Amyl fluorides (Swarts), A., 
i, 101. 

4'i«oAmylaiiilttO'5>earbox7benseneaso- 
beniene-4'-artinio acid, and its salts 
(Jacobs and Heidelbergek), A., i, 
76. 

isoAmylmmmoiiium rothenibromides 
(Gutbieb and Ebauss), A., i, 16. 


Amylase, genesis of, in plants (Pal- 
LADiN and Popov), A., i. 614. 
chemical investigation of (Suerman), 
A., i, 66. 

from different sources, charaoteristics 
of (Eeekont), a., i, 184, 1076, 
effect of filtration on (Effbont), A., 
i, 1076. 

conditions of activity of (Bieurb- 
MANN and Rueha), A., i, 65. 
inhibition of the actipn of (Olsson), 
A., i, 390. 

effect of antiseptics on the action of 
(Sherman and Wayman), A., i, 
282. 

effect of cobaltammincs on (Funk), 
A., i, 481. 

of cereAls (Baker and Hulton), T., 
1929. 

pancreatic, effect of hydrogen-ion 
coucentration on the action of 
(Guoll), a., i, 600. 
hydrolysis of starch hy, in presence ' 
of araino-acids (Shebuan and 
Caldxvbll), a., i, 283. 
is6>Amylborio acid (Kravsb and 
Nitschz), a., i, 22. 

Amylene. action of selenium chloride on 
(Booitp and Cope), A., i, 421. 
sec. -tsoAmyl methyl ketone, ebloro* 
(WlELAND sod Betiag), A., i, 1034. 
Amyloeelluloes, constituents of (Malfi- 
TANO and Catoire), A., i, 627. 
Amylodeztrin, oxidation of (SYNlxwsKi), 
A., i, 1120. 

Amylophosphorie acid, synthetic (Sauec 
aud Mayeu), a., i, 921. 

Amyloees (Kakuer and Burklin), A., 
i, 435 ; (Kakuer and Fioroni), A., i, 
1119. 

fl-j'soAmyloxy-Smethylquiuoliue, and 

its ethiodide (Guteaunst and Gray), 
A., i, 951. 

/soAmylpyridinium salts (Emmert and 
Parr), A.,i, 179. 

a-Amyranone, and brotno-, and their 
oximes (ZiNKE, Friedrich, Johann- 
SEN, and Richter), A., i, 667. 
a-Amyrene, and its dihromide (Zinke, 
Fkisdrich, JouANNSEN, and Rich- 
ter), A., i, 667. 

n-Amyrenol benzoate, and bromo- 
(Zinke, Friedrich, Johannsen, and 
I Richter), A., i, 667. 

I o-Amyrilene, preparation of (Vestbii- 
! BEKO and Westkulind), A., i, 825. 

: a-Amyriu from elemi resin (Zinks, 
Friedrich, Johannsbn, and Rich- 
ter), A., i, 667. 

Amyrins, extraction and separation ot 
(Vestekbero; Vesterbebg and 
Westerlind), a., i, 825. 
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AiDTMlit isomeric, and their eaten 
(Faolisi), a., i,. 764. 

AitflSliii* in carcinoma (Boom and 
BoURKIOAULT), A., i, 49^ 

XBMtheaU, ether, effect of, on the 
scid'tase balance of blood (vak Sltke, 
Austin, and Cullen ; Stehlk, 
Bourne, and Bahbouk), A., i, 1085. 

AnMthetios, effect of, on the outpnt of 
carbon dioiide (Bodine), A., i> 889- 
local, action of (Faomhehz), A., i, 
705, 

Analysis, contradictions and arrora in 
(Harn, Leiubach, and Windisch), 
A., ii, 878. 

with the interferometer (De&ea), A., 
ii, 716. 

nse of membrane hltere in (Janpcu), 
A., ii, 467. 

catalytic (Hakokori), A., ii, 389. 
colorimetric, buffer solution for (Me- 
Ilvaikb), a., ii, 78. 
dispersoid, of con^aqueous solutions 
(Ostwald), a., ii, 199. 
electrolytic (Klino and Lassieuh), 
A., ii, 687. 

electrol^ic precipitation (RoLTaoEP), 
A., it, 452. 

electro-rolumetric, apparatus for 
(Goods), A., it, 307 ; (Garneu 
and Waters), A.', II, 862. 
electrodes for (Sharp and Mac- 
Douoall), A.,ii, 579. 
in alcoholic solution (Bisbop, Km- 
REDOB, and UlLDEBUAND), A., ii, 

308. 

with barium salts (Kolthoef), A., 
ii, 864, 

gravimetric (Winklrk), A., ii, 689. 
niidpochemical ( Henbdbtti-Picii i.er), 
A., ii, 666, 

Pregl’s (Schoeli,eq), A., ii, 160; 
(Holtz), A., ii, 521 ; (Nicloux 
and Wkltkr), A., ii, 779. 
of organic compounds (Welter), 
A.,ii, 899. 

physico-chemical volumetric (Dotoit 
and Grobst), A., si, 578. 

.qualitative (Uacr[), A., ii, 779. 
separation of phosphoric acid in 
(BALARBFr), A., it, 626. 
inorganic, use of rosorcinol in 
(La vote), a., It, 770. 
quantitative, by centrifuge (Arrhe- 
nius), A., ii, 309. 

by measurement of the degree of 
supeisaturatiou (HdpPLRR), A., ii, 
863. 

rsfractometric (Be^ka), A.» ii* 715. 
sedimentation. See Sedimentation, 
volumetric (Jbllinbs and Bns), A., 
ii, 864. 


Analysis, volumetric, use of amalgams 
in (Kikuchi), a., ii* 619, 721; 
(KAsd), A. ii, 529, 721. 

Andropogon Jwarancusa, terpene from 
the essential oil of (SzMONSEN), T., 
2292. 

Anemone, white, calcium succinate on 
leaves of (v. LiPPMANS), A., i, 
Sll. 

Anemonlns (AsAHiNAandFujiTA), A., i, 
946. 

Anethole, colour reaction of (Adler), 
A., ii, 40!. 

0 -Anethole, B-nitri- (Schmidt, Schu- 
macher, Bajex, and Wagner), A., 
i. 733. 

3-Anetholealkamine, and bromo-, and 
their salta (Takp.da and Kuroda), 
A„ i, 273. 

AnethoIe-2-imino-oxazolidinB, bromo-, 
derivatives oi'(TAKEDAand Kuboda), 
A., i, 273. 

Angelica root oil (PouRX-BKRTnAND 
Kii.a), A., i, 847. 

AnhaUmine, constitution of (Spath), 
A., i, 163. 

syntherie of (Spath and E6DEr), A., 
i, 853. 

Aohaiine, constitution of (Spatd), A., i* 
567. 

Anhalonidine, constitution of (Spath), 
A., i, 163. 

Anhaloainm alkaloids. See Cactus 
alkaloids. 

4:5-Anbydro'3-acetox7mereari-4-hydr* 
ozybenzaldehyde ( H exb Y and Sharp)* 
T., 1068. 

Anhydrobiose, and its hexa-acetyl deriv- 
ative (Hess), A., i, 13. 

Anhydro-aa-dunetbylaeonitio aeid (Far- 
mer, Ingold, and Thokpb), T., 349. 

Anhydroeegonine. constitution of 
(Gadamer and Joh.n), A., i, 167. 
ethyl ether, and its salts [Gadamer 
and Jobs), A., i, 675. 

Anhydroesneabeptitol, dia.'etone deriv- 
ative of (Masnich and Bbosr\ A., i, 
1118. 

Anhydroglneose, constitution of (Kab- 
p.Bit and Smirnov), A., i, 22S. 

AnhydroglyeoUie aeid. See Diglycollic 
acid. 

Anhydrohsaatein. See (soHaematein. 

Anhydro-^-dihydrozydinaphthylbntane. 
See 7-Melhyl-7-ethyl-o-diuaphtba- 
xauthen. 

Anhydro-j3-l:l-(f<'hydroE7dinaphthyl- 
pentane. S<fe 7-iIethyl-7-«-propyl-o- 
diiJaphtha.Ysuthrn. 

Anhydro-Y-ltl-dihydrozydinaphthyl- 
pentane. See7:7-Piethyl-a-diBsphtha- 
xant^en. 
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Aiib7dro~j8- 1: 1'l^thydroxydintphUirl* 
propane. See 7:7-Dinkethyl-a-di< 
na{»hthexautliea. 

Anhydroindoxyl-a-anthranilide (Hel- 
Lbb anil Uknadr), A., 6 B‘ 2 . 

Anhydro-6:7inethylenedioxy-2:3- 
lndeno-(8:l)-qainoline methohydr* 
oxide (ARMiTand Rubi^son). T., SS4. 

Anhydro-6:7-methylenedioxy-8;3- 
(3-inetbylindeDo)(2: 1 }>qainoli]ie 
methohydi'oxide (Armit and Robik*^ 
son), T., 834. 

Anhy^opicrorocellin (Forster and 
Saville). T., h2I*. 

Anbydroealicylic aeid. See Diaalicylic 
acid. 

AAhydro<inean, constitution of (Kar- 
R£R end Smirnov), A., i, 228. 

Aniline, cstalytic piepai-atioii of (Browk 
ami Hrnre). A., i, 44&, 555, 586 ; 
(Henke and Brown), A., i, U96. 
emulsions of water and. coagulation of 
(Bhatnagahj, a., ii, 268. 
oxidation of (Coi.DscnMii'Taud’WuRz* 
SCHMITT), A., i, 1139. 
interaction ofacialdehvdeand (Uasn), 
T., 2178. 

action of, with arsenioua chlovide 
(Schmidt), A., i, 285. 
action of, with sulphur monochloride 
(COPFEY), A., i, 132. 
and p-hrotno*, compnundsof tellurium 
tetiahromidewith (fiOwy and Dl'N- 
HKUOK), A., i, 446. 

arsenates (ScHMlU'f), A., i, 285 ; 

(Patkbn 6), A., i, 781. 
hydrochloride, action of sodium 
fonuylacitone with (Thieletape), 
A., i, 271. 

bydi-oferrocyanide (Ctmminc), T., 
1298. 

^i-Aniliue, and its picratc (Schmidt), 
A., i, 778. 

Anilines, di>«-chloro;)e7itach)orO' and 
di-w-chloronitro- (Goldschmidt and 
Strohmenger), a., i, 1094. 
nitro*, tautomeri)-m of, and their 
mercurisatioQ ( K h aranch, Ldm m bn, 
and Jacobsohn), A., i, 603. 
action of sodium hydrogen sulphite 
on (Wrjl and Y^^assehmann), 
A., i, 1006, 

AnUine-d-glueonde, and its tetri'acetyl 
derivative (SaualitscHKa), A., i, 247. 

Aniline-O'Sulphonio aoid, jp-bromo-, 
p-iodo-, and yj-uitro-, salts of (Scott 
and Cohen), T., 2038, 

Anilinetnlphonitrile, salts of (Oljveri- 
Mandala), A., i, 1008, 

S-Amlisoaeenaphtbese, 2^:4'-di- and 
2';4':6'-frt.iiitro- (Flei&chkr and 
Schhanz), a., i, 1144. 


6*Anllinoanthraooiimariii (Mimaefp and 
Ripper), A., i, 168. 

AnilinaanthiaquinondB, amino- (Bad* 
ISCBS AMILIN' k Soda-Pabrir), a. 
i, 942, 

d-AnilinobsuBonitrlls, S-nitro-l^. 

amiiio- (M-iTTAAR), A., i, 252. 
a-Anilinobentoylhescens, 8-ohloro- 
I'nitPo* and 2':4'-diuitro- (Mater mud 
Frrdkd), a., i, 866 . . 

5-Anilino*8 bensyIthiol-l:8:4 triasole, 
and its dibeiiz- yl derivative (Fromm, 
IvAYRCK, BaiEOLBu, and FOhren- 
BAOK), A., i, 378. 

2-AniliDO-5:5-dimethylthiazeUne (Der. 
sin), A., i, 142. 

2-A&ilinodipheDyleReglycollie aeld , 
and 2-w>'’;)-^rt-nitro-, and their 
lead salts (Brass and Ferbek), A., t 
356. 

Anilinaathylitaconie aeld, ethyl eater 
(CAUUifekZ), A., i, 319. 

1- Auilino-4-hydroxynaphthal6Re, and 

1- p-mono- aud l-t^-dt chluro- (Kau,?, 
k Co.), A., i, 824. 

lAnilino-d-hydrozynaphthalene-S-earb- 

oxylie aeid (Kali.e k Co.), A., i, 824. 
Anilinobydroxysuocinie aeid, auil aud 
di^nilide of (DaKlii), A., i, 143. 
Aniliuoitaeonie aeid, ethyl ester 
(CAUuiiKE), A., i. 818. 
S-AniHsO'S-heto^xABole, and its salts 
and 8-p-broiDo» (Woruall), A., i,874. 
S-AniliuO'd-hetopyTaiole, and its salts 
and derivatives, and S-jo^bromo- 
(Worrall), A., i, 874. 

2- Anilino'3-meTeaptO'l:i*BaphthaqQin- 
one (Fbib.s aud Kerkow), A., i, 577. 

e-AniUnomethylaostophenonei, o-2':4'- 
diuitro- (Maver and Freund), A., i, 
866 . 

0- Anilinometbylbenxophenonei. o-3':4'> 
iliunto- (Mayer and Freund), A., 1, 
866, 867. 

5-AnUinomethylene'4-Rlyoxalon«, 

2- thiol- (Dains, Thompson, and 
AsKNDOBP), A., i, 1186. 

7 AnUino-2-m«thylxanthone (v. dim 
Knehebbck aud Cllmann), A., v 
360. 

3- AsUinonaphthaflaTuidnliiie nitrate 

(Duit), T., 1958. 

2-Anilino'l:4-naphthaqnittone, 8-chIoio- 
2-p-an)ino-, and its 2-j>*acetyl deriv- 
ativo (Fries and Kerkow), A., i, 
678. 

8'Anilino-l;4-aaphtliaquinoii6, 

aud 2:3:8-/«-bronif'-5-hydroiy- 

(Wheeler and Andrews), A., 1,354. 

1- Aniliao-c-aaphthimiRuola, and itsde- 
rivativea (Fisihrr and Schwai- 
rAciiPB), A., i, 967. 
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6 Anilut^o-naphtliol, benzoyl derivative 
(BtrcHRRBE and Wahl), A., i, 464. 

3-AiiiliDa>4-ozimiBO‘6-keto/$eozasole 
(Wokball), a., i, 874. 

5- Aniiinophenanthriuiaphthaclne, 

4 - niti’O- (Sircar and Ddtt), T., i, 
949. 

2-AiiiliooptLdttaBthraqaitione. and 2 oji- 
di‘ and 2-C)o'p /ri-mtro‘ (Brass and 
FeRntcRj, A., i, 856. 
^-Anilino-j'*pbflnetoleoarbamlde (Speck- 
ax), a., i, -580. 

6 - AniiiB0«l‘pheziyl-2;3-dibescvIqnin' 
ozaUniam chloride, aa*(7icyano- 
(Duxrand Sen), T., 2667. 

T-Anilino-^'pbenyl-S-methyl-pjrridaz- 
onezanthone (v. I)KM Kneskbeck and 
Ullvanx), a , i, 360, 

5 Anllino-I'phenyltetrazole, and its de- 
rivativea (Olivf.ri-Mandala), A., i, 
1069. 

u-Aoilinophanyl j’-toIyianiphoBe, and 
/y-amino-, and ;j*iatro»o- (Halbi-r- 
kann), a., i, 1132. 

B-AaiUnopropioB'amidd and • anilide 
(Duusky, Hohkr, and Di.scemaxsb), 
A., i, 58. 

4;8-Ai)iliBO-l:d:S:7>tetram6thoxy- 
antbraqainone, 2:6-dtuitro> (Hri.i.f.r 
and Ll.N'DNEit), A., i, 1040. 

5-Aniluie'l:2:4*triaiol6, ^ S-amino-, 

5- hydroxy*, and S-thio-, and their 
derivatives (Fromm, Katskr, Rrirg* 
i.RP, and foHRRNflACH), A., i, 378. 

AaiUaourazele (Arndt, Mildr, and 
Tsche.nscheb), a., i, 376. 
l-ABiloethozymetbylamino'fi-pheByl- 
l:2:3:4-t6trazole (SiollA andNKTz), 
A., i, 690. 

1- ABilomethoxymeUiylaminO'd- phenyl- 
l:2:3:4'tetraiole (SroLLfe and Netz), 
A., i, 690. 

Anilothionraxole, and its derivatives 
(AKNDT, MiI.HE, TsCHENSrHEH, Bif- 
LiCH, and Kceert), A., i, 277. 

AnUi (ScAif's htsgs), hydrolysis of 
(Reddblien and Uanilof), A., i, 
147. 

Aoimalfl, zinc in the feeding of (Beb- 
TiiA.ND and Benzo.v), A., i, 893. 
cold-blooded, etfect of teTnperHtnr»> on 
the oxygen consumption of (Ihn- 
KFX), A., i, 1207. 

iiiirine, of the Delphinidx, oil from 
(Nakatogawa and KoDAY.issi). 
A., i, 701. 

Animal heat, e^ect of intermediary 
Tnotabolites on the production of 
(Lusk and Evbndf.n), A., i, 292. 
tiivsues, eiTect of heat and light on nite 
of redaction by (Vallot), A., i, 


Animal tissues, fixation of calcium by 
(Freudenbf.ro and Gyorgy), A., 
i, 87, 291, 299, 608. 
zinc in (Rost), A-, i, 87. 
detection and estimation of mor- 
phine in (Wachtel), a., ii, 1/1. 
estimation of bromine and iodine in 
(Damiens), A., ii, 79. 

o-Aniiidine hydroferrocyanido (CuM- 
MiNo). T., 1295. 

p-Anlsidine, action of ethyl acetoneoxa- 
late with (Thielepape), A., i, 271. 

Anisole {'pheinjl methyl ether), ultra-violet 
absorption spectrum of (Dufbans) 

A .ii, 7. * 

Anisole, nitro-, equilibrium of the form- 
ation of, from nitrochlorobcnzeue 
(Bi.om), a., ii, 38. 

j.-frriiiiro', additive compound of pyri- 
dine and (Giua), a., i, 572. 

Anisotropy of molecules (Baman), A., 
ii, 102. 

Anisylacetoue. See jJ-Methoxyhenzyl 
methyl ketone, 

lv’ABiayl-4-ben*ylidenehydantoin, an*l 
2-thio- (Hii.l and Kelsey), A., i, 
1141. 

0- AniiylcarbamiBe cyanide (Fromm aud 
WKxzr), A., i, 438. 

/'•AnisylduDethylearbinol (Skrau? aud 
FitErxru.icH}, A., i, 540. 

I'/'Aniiylbydantoin, and 2-thio- (Hill 
and Kbi.sey), A., i, 1141. 

1- AnisylideneamiDo-5anisyM:2:3:4- 
tetrazole (StollE and Netz), A., i, 
690. 

4;>-ABlByl-5-methyIozazolidone, aud its 
acetyl derivative (Takeda and Ku- 
RODA), A., i, 273. 

4-/7-Anisyl-5-metbylozacollae mer- 
captan. and its acetyl derivative 
(Takf.da and Kuroda), A., i, 273. 

a - Anisy 1- 8 ■ me tbylpropane ( Le B raz r - 
DKC), A., i, 457. 

A- AniByl-a-metbylpropionic acid, a-hydr- 
oiy-, and its aniirie and nitrile (Le 
Bkazidec), a., i, 4.56. 

a-o-Anisylnaphtbylaznine, /S-hydroxy- 
(Wahl aid Laxt?.), A., i, 823. 

^’-Anisyliionitroacetonitrile, jiatasaium 
and 5o<lium salts (Meissmieimer and 
Wf.ibez.ahx), a., i, 177. 

/'-Anisylnitromethane (Mrisrxheimer 
aud Wkibezahn), A., i, 177. 

o-Anisylsulphamie acid, sodium salt 
(Wkii. and Mo8Er\ A., i, 444. 

Annam brier oil (Koi'ke-Bertraxd 
Fn.sh A., i. 846. 

Annual General Meeting, T., 722. 

Anode, lead, use of, in electrolysis of 
solutions of alkali nitrites (Jeffery). 
A., ii, 611. 
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Anode, silver, effect of telluric acid on 
tlie potential of (Jiesa), A>, ii, 
418. 

Anta, toxicity of the venom of (Stump- 
bb), a., i, 400. 

AntagoniBU of ions (Brbnkar), A., i, 
907- 

Anthoehlop (Kleik), A., i, 1099. 

Anthoeyanidina, diatribution of, in the 
coloured organa of plants (Jonksco), 
A.,i, 797, 

detection of the ilr-basea of, in plants 
(Combes), A., i, 206. 

Anthoeyanlns in plants (Akdbews ; 
Kozlowski), a., i, 96; (Jonesco), 
A., i, 97 } (CoMBKs), A., i, 412. 
development of, in lily bulbs (Mi- 
ranoe), a., i, 1224. 
tinctorial properties of (Everest and 
• Hall), A., i, 266. 
physiology of (Costantin), A., i, 
162, 

Anthracene, melting and boiling points 
of (Kirby), A., i, 27. 
vapour pressureof(NELSON audSENSE* 
man), A-, i, 245. 

velocity of dissociation of, in hexane 
aolatiou (Volmer and Rigoert), 
A.,ii, 386. 

equilibria of nitrobenzenesvrith (Kre* 
mark and MOller), A., i, 181. 

Anthracene, dibromo-, dfchloro-, and 
(imitro-, preparation of (Barnett, 
Cook, and Guainoeb), T., 2065. 
9-nitro-, action of light on (Batteoat, 
Brandt, and Moritz), A., i, 1001. 

Anthracene aeries, studies in the (Bar- 
KBTT and Cook), T., 1376 ; (Bar- 
nett, Cook, and Graikcer), T., 
2059. 

Anthrechrysone {l:3:5:7-(c/roAyrfmn/- 
anthraquinone), /namino- and trim- 
intro-derivatives (Heller and Liniv 
her), a., i, 1040. 

Anthracite, constitution of (Grounds), 
A.,ii, 385. 

Anthraeonmarin, 6'Chloro- (Minaefii' 
and Ripper), A., i, 162. 

Anthradlqninones, t ri* and let /•<»- hydroxy • 
(Dimboth and Hit.cken), A., i, 159. 

Anthranilio acid, cobalt salt (Mokgak 
and Mosa), T., 2866. 
methyl eater, in grape juice (Power 
ana Chxsnut), A., i, 97. 

Anthranilie aoid, fefrabromo-, glyciue 
and fonnalide of (GRANDMOUaiN), A., 
i, 55. 

Anthranyl-lO-pyridinium aalta, 9-hydr- 
oiy- and S nitro- (Barnett, Cook, 
and Grainger), T., 2064. 

Anthragninone, preparation of (Downs), 
A., i, 1039. 


Anthraqulnone, and its derivatives, pra. 
paration of (Chsmibche Fabrir 
Worms), A., i, 659. 
vapour pressure of (Kelsok and Sense- 
man), A., i, 245. 

bensoyl derivatives, coloured reduction 
prof^ucta of (Scbaarschmidt), A., 
i. 355. 

hydroxy- and aulpliohydroxy-deriva- 
tives, manufacture of (Secaller, 
Peacock, and British Dyestupfs 
Corporation, Ltd.), A., i, 560. 
oarbaniides and urethanes of (Battr. 

GAY and Bernhardt), A., i, 1041. 
mono- and di-allcyl thioethers and buI- 
phones (Reid, Mackall, and 
Miller), A., 5, 154. 
estimation of (Nelson and Sense, 
man), a., ii, 862. 

Anthraonlnone, diamino-derivatives, 
and their dlbenzoyl derivatives 
(Battegay and Claudin), A., i, 
43. 

dibromo-derivatives (Battegay and 
Ci-AuniN ; Gbandhovoin), a., i, 
43. 

l»chloro-2-amino», preparation of 
(Ftte and British Dyesiuffs 
Corporation, Ltd.), A., i, 260. 
action of dimelbylaniline with, in 
presence of copper (hOHETscHNi 
ami WiESLEP.), A., i, 844. 
8-chloro-2>ainiuo- and 3>chloro*l* 
bromO'2-amiDo- (Atack and Sou- 
tar), a., i, 259. 

2-^tiroxy-, reduction of (Perkin and 
Whattam), T., 289. 
l:2-dthydroxy.. See Alizarin. 
l:5-dthydroxy-. Bee Anthrarufin. 
l:3:5:7‘fftrrtliydroxy-. See Anthra. 
chrysone. 

1-hjdroxylamino-, potaasinm salt, 
l-nitro', and Lnitroso- (Beislee 
and Jones). A., i, 1166. 

Anthraqulnonei, hydrogenated, prepara- 
tion of (Tetralin Q. m.b. H), a., i, 
1039. 

Asthraquinones, amino-, preparation of 
(Thomab, Davies ana Scottish 
Dyer, Ltd.), A., i, 260. 
preparation of aryl derivatives of 
(Luttrinohaub and Eifflaknl- 
ER). A., i, 355 ; (Badischb 
Aniltn- k Soda-Fabrik), A., i, 
942. 

hydroxy-, preparation of (Schwenk), 
A., i, 153 ; (Davies and Scot- 
tish Dyes, Ltd.), A., i, 364. 
boric esters of (Dimroth and 
Faust), A., i, 155. 

AnthraqaiAone-2-aldehyde, l-amino- 
(Oabsella & Co.), A., i, 942. 
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AntlirftqTilnone-l-earliozyUe aeidt 
6 -cbloro- (Scholl, Sebr, and Dai- 
mkb), a., i, 258. 

Antiuraqainottadiliydro 6 -phen ylphesaz- 
ine (Badischb Anilin- k. Sor»A- 
Fabkik), A.« i, 942. 

AiLthr»qiiinone*8:l:6:6-di-7n;^-plLen7l' 
Miidina (Mayer and Freund), A., i, 
868 . 

1 rS’Anthraqoinonemethyh'ifoozaaole 
(Wilke), A., i, 943. 

l:S‘AnthrAqainon6i.4ooza8ole, and 
iS'telrachloro-f and 5-nitro- 
(Wilke), a., i. 943. 

AiLtluraqQinone-2: 1 • tn^-phenylaeridine, 
and it<} derivativea (Mater and 
Fbecnd), a., i, 866 . 

Attthraqaiiiana-3:2'm5-ph0DylAeridine, 
l-uitro- (Mayer and Freund), A., i, 
866 . 

Anthraqainoneanlphonie acid, mono- an<I 
dt-alkyl thioecbera and aulphoDes 
(Rrid» Mackall, and Mili.f.k), A.,i, 
154. 

aAnthraqalaos 7 M''-aiiiinobdZL 2 oylbesz- 
en« (Mayer and Fkkund), A., i, 866 . 

0-Antli^aqaiaoii7M'-amiso*5-metliyl* 
atfetophenone, and o>4^'hy<)roxy* 
(Mayer aud Freund), A., i, 886 . 

a 8 *AntliraqQiQOiiyl 2 >>oza 2 ol«a, and 
7:8:9:I0-i«^racliloro-, and T-nitro- 
(Fabbwerke voru. Mti.sTEie, Licit's, 
4; BRtjKINO), A., i, 178. 

AstbraqiiiaQ'l-tliiazole,2an)iDO-, an*] its 
acetylderivative,an<l3chlor<)-2*amioo* 
(KoPBTScHNiand Wjeslrr), A.,i,S6S. 

An thr arnfln {l'.5'dihydru.nja)tt}imtfiii^ 
none) di’boroacetate (Diuroth and 
Faust), A., i, 157. 

Anthrax scores, effect of formaldehyde 
on (Hailer). a., i, 408. 

Anti'bodiea, effect qf ether on (Korss- 
van), a., i, 964. 

Antigeni, heterogenic (Landstein'Er), 
A., i, 195. 

AatlkatogaBesit (SenAFFRR), A., i, S3. 

Antimonio aeid. See under Antimony. 

Antimony, natiTO, from California 

(Bebkx), a., ii, 76. 
absorption spectrum of (I.indsay'i, 

A., ii, 699. 

iseries spectrum of (Dai villier), 
A., ii, 101. 

volatilisation of, by moans of methyl 
alcohol (Duparc and Hamadikr). 
A., ii, 640. 

Antimony alloyi with tcllnrimn 

(Drkipuhs), a., ii, 503. 

Antimony oomponida, <‘heniotherapy of 
(Fakcuer and Gray), A., i, 404. 

Antimony iodobromides, complex nii.Ycd 
(VouhNAXos), A., ii, 650, 


Antimony : — 

Antimonio acid, and its salts, const!* 
tutiou of (Tomula), a., ii, 74. 
frjsalphide, polymorphism of (WiwoN 
and McCkosky), A., ii, 154. 
estimation of, iodometrically (Ni- 
kolai), A., ii, 585. 
estimation of available sulphur in 
(Luff and Porkitt), A., ii, 
225. 

;^ritiaaulphide, preparation of stable 
sols of \V. Hahn). A., ii, 856. 

Antimony organic compounds, aromatic 
(Schmidt), A., i, 482, 1203. 
AntimonyltartariS acid, salts of, and 
their chemutherapy (Fabghee and 
Gray), A., i, 705. 

Antimony detection, eitimation, and 
separation ; — 

detection of (Sabalitscbka and 
Schmidt), A., ii, 531. 
detection of, by loinora (Scheucher), 
A., ii, 526. 

estimation of, in antixnonates 
(Tomula), A., ii, 74. 
estimation of, in copper and brass 
(Evans), A., ii, 231. 
estimation of, volumetrically, in red 
brass (ifucK), A., ii, 722. 
estimation of, ami its separation from 
copper, lead and tin (Klino and 
La.ssieur). a., ii, 86. 
separation of, from arsenic and tin 
(IfAHN), A,, ii, 877. 

Antioxidants (Sevenvet/. and Sisley), 
A., il, 628. 

Anti-oxygens (MouREUand Dufraisse), 
A., i, (Seyf.wetz and Sibley), 
A., ii. 628. 

Antipyrine {\pheny?-i:Z-dnnethyi- 
5-py>a;o/')?ie), salicylate, solubility of 
(Kolthoff), a., i, 471. 

Antiseptics, action of, in relation to 
chemical constitution (Browninci, 
Cohen, Gaunt, and Gi-lbransex), 
A., i, 612. 

effect of, on amylases (Sherman and 
Watman), a., i, 282. 

Antitoxins, chemical nature of (Salko^v- 
SKi), A., i, 1216. 

Aphthitalite from Kilauea (Washing- 
ton and Mrrwin), A., ii, 386. 

/'•"Apiole, 8 nitro- (Schmidt, Schu- 
.maiher, Bajkn, and Waqner), 
A., i, 73-3. 

Apophyllenic acid, constitution of 
(Mumm and Gottsohaldt), A., i, 
S6‘2. 

Apples, odorous constituents of (Power 
.•ind Chrsnut), a., i, 96. 
estimation of pectin in (CarrB and 
Haynes), A., ii, 401. 
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Applet, disappearance of free aulphurona 
acid in preserved jnice of (Warcol- 
LiRR and Lz Moal), A., i, 415. 

Aquopentammineeobaltltelenate. See 
under Cobalt. 

Aqnopentamminooobaltle 2 : d-dlnitro* 
a-napbthozide (Moroan and Kino), 
T., 1727. 

Aquopentamminocobaltie dlpier^lamlne 
(Moroan and King), T., 1726. 

Aquopentapyridinemagnesitim iodide 
(Spacu), a., i, 859. 

Aqnotetrammiaeoobaltieliloride telenate. 
^ee undvr Cobalt. 

Arabic acid, and 'its mixtures with 
gelatin (Tiebacrz), A., i, 63S. 

Arabinose, action of lactic bacteria on 
(Fred, pETERaoN, ami Anderson), 
A., i. 201. 

Arochidie acid, estimation of(PuiT2KEK 
and JUNGKUKZ), A., i, 20S. 

Aracbin, digestibility of (Jones and 
Waterman), A., i, 893. 

Araebis oil, catalvtic decorapoaitiou of 
(Mailhe), a., i, 712. 

^-Araeyl'a-dUlkylaminoetbylbntync 
acids, esters, preparation of (Farb* 
WERKB TOiCH. Mf.ISTZH, LuCIUS, A 

BrCnino), a., i, 639. 

Aragonite, crystal structure of (Huo- 
CiiKS), A., il, 643. 

equilibrium of calcium with, in aqueous 
solution (Bacrstrom), A., ii, 849. 

Aralia vuytUana, saponius from the leaves 
of (van deh Haar), a., i, 1168. 

Anligenin, and its derivatives (van 
DER Haab), a., i, 1169. 

Ardennite, from Ceres in Piedmont 
(ZAMBo.-viNr), A., ii, 577. 

A^^inate in plants (Kiesri.), A., i, 413. 

Arginine, degradAtion of, in plants 
(KiesEL;, A., i, 413. 

Argon, free paths of electrons in 
(Townsend and Bailey), A., ii, 
494, 886. 

ionisation of, by electron collision 
(Horton and Davies), A., ii, 811. 
excitation and ionisation potentials of 
(Hertz), A., ii, 733. 
specitic heat and heat of vaporisation 
of (Mathias, Ckommelin, and 
Onnes), a,, ii, 472. 
rectilinear diameter of (Mathias, 
Onnes, and Cromuelin), A., ii, 
565. 

Aiomadendral, true nature of (Pzneold), 
T., 266. 

Aronadendrin, constitution of (Nishi- 
KAWA and Robinson), T., 839. 

Aromatic compounds, application of the 
octet theory to (Crocker), A., i, 
927. 


Aromatic compounds, elimination of 
hydrogen from (Scholl and Seer) 
A., i, 258, 336 ; (Scholl and Nzv' 
masn), a., i, 261 ; (Scholl and 
Schwarzer), a., i, 331. 
catalytic nitration of, by means of 
mercuric nitrate (Davis), A., i. 818. 
reduction of (de Pommbreav), A., j 
825. 

polynuclear, molecular configuration 
of (Cbkistie and Kenner), T 
614. 

heterocyclic (Armit and Robinson) 
T., 827. 

Arsenates. See under Arsenic. 

Arsenic, polymorphism of (Lasch. 
T.SOHENKO), T., 972. 
melting point of (Heiee), A., ii, 25, 
volatilii-Ation of, by means of methyl 
alcohol (Dopabo and Ramadiek) 
A., ii, 640. * 

toxicology of (Tarpoi), A., ii, 84. 

Arsenic alloys with aluminiutn (Max. 
buri), T., 2272. 
with zinc (Heike), A., ii, 60. 

Arsenic compounds, magnetic suscepti- 
bilities of (Pascal), A., ii, 564. 
in marine algre (Jones), A., i, 905. 
effect of, on plant growth (Stewaut), 
A., i, 1221 ; (Stewart and Smiih)! 
A., i, 1222. 

poUouisg by. See Poisoning. 

Arsenic caibide (ds Mahler], A,, i 

101 . 

trichloride, solubility of, in concen- 
trated hydrochloric acid (Tkkati- 
WELL and Mcsslkb). A., ii, 763. 
Anhydride (arsine), toxicity of (Fi'u- 
neb), a., i, 499. 

Arsenic acid, estimation of (Rosen- 
THAi.Eii), A., ii, 584. 

Arsenates, periodicity of reactions 
between thiosulphates and (Forbes, 
Rstill, and Walker), A., ii, 271. 
Artenions acid, reducing action of 
(Kohn), a., ii, 143. 
estimation of, in preaeuce of nitrous 
acid (Kleuenc), A., ii, 865. 
Arsenitei, periodicity of reactions be- 
tween thiosulphates and (Forbes, 
UsTiLL, and Walker), A., ii, 
271. 

effect of iron salts on the iodometric 
estimation of (Melvill), A-, ii, 
784. 

Arsenic 2ruu1phide, coagulation of sols 
of, by electrolytes (Burton aud 
MacInneb), A., ii, 130. 
colloidal, Hocculation of (Boutakic 
and Vvillauub), A., ii. 498. 
pharmacological action of (MenG- 
GHETTI), A., i, 801. 
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^n'sulpliide, preeipitAtion of, 
from «rsenat«s ( Heedt). A., ii, 225. 
estimation of, iodometri(.a]|y(NiEO- 
LAi), A., ii, 586. 

Arsenic organio oomponnds (Mann and 
Pope), T., 1754 ; (Steinkopp and 
ScHWEN), A., i, 71, 72, 118; 
(Jacobs and HRiDRr.BRRCEH), A., 
i, 73, 74 ; {Lewis and Crp.etham ; 
Johnson and Adams ; Lewis and 
Hamilton) A., i, 187 ; {Raizi.ss and 
BlatT), a., i, 1079 ; (Stf.jnkoi'k, 
Donat, and Jaege«), A., i, 994 ; 
(Bart), A., i. 1201, 1202. 

Nith aniline (Schmidt), A., i, 285 ; 

(Patrrno). a., i, 781. 

Arienloai acids (Quick and Adams), 
A., i, «00. 

Acienlo detection, estimation, and 
separation 

detecrion of (Kolthofp; Romijn), 
A., ii, 455. 

detection of, microchemically (Piutti 
and BoggiO'Lbiu), A., ii, 584. 
detection of, by mirrort (ScitEuciiEit), 
A., li. 626. 

eatiniation of, colorimetrically (Ciiou* 
CHAK), A-, ii, 626. 

estimation of, iodomefrieally, in pre* 
8<»iice of coj'i>er (Koltuopp and 
Ckemer), A., ii, 84. 
estlniatiou of, in presence of nilratoe 
and nitrites (Graham and Smith), 
A., ii, 314. 

estimation of, in silicate rocks(HACKi.), 
A., ii, 159. 

estimation and separation of (Mosp.a 
and Ehrlich), A., ii, 315. 
separAtionofgermaniuin and (Muller), 
A., ii, 320. 

aaparation of, from rnolybdenum, 
tungsten, and vanadium (Moser 
and Ehrlich), A., ii, 314. 

Aneniona aeld. See under Arsenic. 
Araenabeniene, S:3'*</iamino«4:4-d/hydr' 
oxy-, synthesis of (Bart), A., i, 
1202 . 

pre|>aration of derivatives of 
(SrEYER-HAUs), A., i, 481. 
dthydrochlorido. See Salvarsan. 
Aneno'compoonds, aromatic, preparation 
of (Rockefeller Institute for 
Medical Rf.sbauch), A., i, 962. 
irienopyrite. crystal stracture of (Hug- 
gins), A., ii, 651. 

Ariiae. See Arsenic rnhydriiic. 

Anins hydrozybromidee, alkviated and 
arylate^, decomposition of (Steinkoi'K 
and Schwen). A., i, 71. 

AriioM, primary aromatic, condensation 
of, witli aldehydes (Palmbk and 
•iDAMs), A., i, 785. 


Arsines, tertiary, action of cyanogen 
bromide on (Steinkopp, ’Donat, 
and Jaeger), A., i, 994. 
tertiary phenylated, action of cyanogen 
bromide on (Steinkopp and 
Schwen). A., i, 72. 

Arsinetri-l-piperldininm chloride, 
(Leonard), A,, i, 368. 

Arsinic acids (Quick and Adams). A. 
i, 600. 

aromatic,, synthesis of (Bart), A i 

1201, 1202. 

Arsinic acids, amino-, aromatic, prepara- 
tion of (UocKEFELLf R Institute for 
Medk al Research), A., i, 961. 

Araphenamine. See Salvarsan. 

Artemisia afra, conatitiieuts of (Good- 
son), A., i, 1099. 

Aryl alkyl ethers, preparation of (Fare- 
ESFABHIKEN VOKM. F. BaYER A 
Co.). A., i, 934. 

preparation of water-soluble deriv- 
atives of (Klektrochemischb 
Werke, Bossiiaed, and 
Strauss), A., i, 913. 

fi-Arylhydrexylamines, preparation of 
(Brand and Stej.neh), A., i, 536. 

Asarone. i5*mtro- (Sihmidt, Schu- 
macher, BaJe.n, and IVah.ser), A., 
i, 733. 

Atjfara^us carbohydrates in 

the serds of (Cake and Bartlett), 
A., j, 504. 

Aspartic acid, dipeptidea of (Ravenna), ■ 
A., i, UO. 

Aspartic acids, hydroxy-. See Succinic 
acids, atninohydroxy-. 

A!>)urgilUKS {ila-acits, action of, on glycerol 
(Thaetta'Mosca and Preti), A., i, 
91. 

As}KrgiH\is )tigfT {SteTigmatontstisnigra)^ 
acid fermentation produced by 
(Molliard), A., i, 611, 
effect of the nutritive media on the 
composition of (Terroine, Wuem- 
SEK. and MostakE), A., i, 1220. 
energy yield in the growth of (Ter- 
roine and 'Wuumser), A., i, 706. 
effect of hyilrogen-ion concentration 
on the amylase of (Funke), A., i, 
796. 

Ii(ta8e from (Scheskkr), A., i, 203. 
toxicity of nitroj>hfnols towards 
(1 ‘la'ntefol), a., i, 204. 
formation of oxalic acid and ammonia 
in growth of, on {M?j)tone (Bdtke- 
witsch), a., i, 707. 

Asfierginus uryztK, formation of lojic 
acid by (Yahuta), A., i, 939. 

Assimilation of nitrates and nitrites 
(Baudisch), a., i, 194. 
plant. See Plants. 
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ijymmetria eompovadi, synthesia of, 
(Pirak), a., i, 810. 
synthesis of, by means of enzyme 
action (Rosentiialer), A., i» 480. 
Atmospherie air, identification of the 
lines of, in spark spectra (Mer- 
rill, Hopi'BR, and Keith), A., ii, 
802. 

positive ray analysis of (Thomson), 
A., ii, 565. 

Joale-Thomson coefficients for 
(Keyes), A., ii, 24. 

Telocity of sound in (GrOneisen and 
Merkel), A., ii, 190. 
propagation of name in mixtures of 
gases with (Payman and Wheeler), 
T,, 363 ; (White), T., 1244, 1688, 
2561. 

ignition of mixtures of methane and 
^ (Mason and Wheeler), T-, 2079. 
liquid, use of, as a refrigerant (Fer- 
guson), A., ii, 614. 
apparatus for analysis of (Guthrie), 
A., ii, 73. 

estimation of injurious acids in (Lam- 
BRis), A., ii, 390. 

estimation of carbon dioxide in 
(Rauch), A., ii, 316; (Noyos.s), 

A.,ii, 868. 

apparatus for estimation of carbon di- 
oxide in (LundeoArdii), A., ii, 
719. 

estimation of nitrogen oxides in (Alli- 
son, Parker, and Jone.*^), A., ii, 
313. 

estimation of petroleum vapour m 
(Fritzman.s and Macjulevitsch), 
A., ii, 877. 

Atoms, structure of (Dauvillier ; 
Bvry), a., ii, 43; (Zehndeii}, 
A., ii, 208 ; (Neuburoek), A., ii, 
208, 365 ; (Chwolhon), A., ii, 
209 ; (Bohr), A., ii, 277, 363; 
(Marsh), A., ii, 277 ; (Crehobe), 
A., ii, 43S (Huooiss), A., ii, 
632 ; (Lopoe). A., ii, 701. 
and refraction (Wasastjerna), A., 
ii, 2, 491. 

in relation to spectra (King), A., ii, 
277. 

and Rcintgen spectra (Coster), A., 
ii, 49^ 677 ; (Dauvillier), A., 
u, 678. 

relation between magnetism and 
(Weiss), A., ii, 23; (Cabrera; 
OxLEV), A., ii, 469. 
electronic structure of (Fokker), A., 
ii, 137 j (Dauvillier), A., ii, 559 ; 
(Pease), A., ii, 737 ; (Huggins), 
A., ii, 838. 

peric^ic structure of (Allen), A., ii, 
758. 


Atoms, models of (Hughes),' A., ii, 632 ; 
(VAN Vleck), a., ii, 838 ; (Neu- 
burger), a., ii, 839.^ 
for lecture demonstration (King) 
A., ii, 706. 

Bohr’s model of (Brillouin), A., ii, 
438. 

Neuburger model of (Valeras; 

Meitner; Neuburoeh), A.,ii, 702. 
Whittaker model of (Peddie), A,, h, 
633. 

constitution of, and structure of 
crystals (Kiooli), A., ii, 80. 
emission of light by (Forsterling), 
A., ii, 729; (Sbelicer), A„ii, 804 . 
railiations from (Gehrcke), A. , ii, 210. 
thermodynamic equilibrium of elec- 
trons, radiation and (DE Broglie^, 
A., ii, 249. 

dimensions of (Richarus}, A,, ii, 
42. 

in diamond type crystals (Peask\, 
A., ii, 634. 

and their ionisation potentials 
(Eve), a., ii, 864, 
in relation to the properties of ele- 
ments and compounds (Clark), 
A., ii, 634. 

radii of (Saha), A., ii, 278 ; (Hug- 
gins), A., ii, 634. 

stability ofvthe nuclei of (Harkins 
and Maikiesky), A., ii, 490 ; 
(Harkins), A., ii, 702. 
induced polarity of (Lapworth), T., 
416 ; (KmtUACK and Pobjnsox), 
T., 427. 

binding of electrons by (Nicholson), 
A., ii, 544. 

motion of electrons in (Townsenh 
and Bailey), A., ii, 277. 
disintegration and transformation of 
(Meitner), A., ii, 15. 
collisions between molecules and 
(Franck), A., ii, 404. 
electrical doublet tlieory of the attrac- 
tion between (Kleeman), A., ii,366. 
quantum mechanism within (Whit- 
taker), A., ii, 632 ; (F.wiNO ; 
Houstoun), a., ii, 633. 
energy of the linkings between 
(Padoa), A., ii, 27. 
stopping power and atomic number of 
(Glasson), A., ii, 250. 

Atomic number, scattering of^-raysand 
(Glasson), A., ii, 183. 
and stopping power (Glasson), -A-, u, 
250. , 

Atomic weight of boron (Baxter and 
Scott), A., ii. 285 ; (Hgniosckmid 
and Birckenbach), A., ii, 641. 
of bromine (Moles), A., ii, 

1 (Baxter), A., ii, 370. 
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Atomle of caibon (Moles) A 

ii, 61. 

of ^lorine (Glediisoh and Sakdaiil), 

of isluciuim (Hosiosohmid and 
BlBCEENSAcn), A., ii, 214. 
of iMhelium (NEnaunoEiO, A. ii 
366, ’ ’ 

of lantLanum (Baiter). A., ii, 298 - 
(Hopkins and Driggs), a., ii, 770* 
of mercury (Bronbted and v 
Hkvesy), a., ii, 649. 
of yttrium (Foao and James), a ii 
297. ’ 

Atomic wolghta, report of the Committee 
on (Baxter), A., ii, 366. 
calculation of (Ueyciileu). A ii 
279. ’ ’ 

determination of, from gas densities 
(Baxter), A., ii, 370. 
detonninatiou of, by vapour density 
measuremeiita (Magnus and 
ScHMtn), A., ii, 260. 
purity of silver for nee in determiiia- 
tion of (Ba.xter and Woodman), 
A., ii, 876 ; (Baiter), A., ii, 377 
"Atophan." See 2-Plienylqninoliiic. 
4. carboxylic acid. 

Atoiyl {sodiutiL i>-amutoj/ficnylarsiita(t'‘ 
crystallography of (OlLTA), A., i, 961 
Atrolactie acid, fate of, in the body 
(Kay and Baper), A., i, 1093. 
i-Atrolactinamlde, preparation and rol.a. 
tion of (McKeneie and Smith) T 
1356. ■’ 

Atropic acid, fata of, in the body (Kav 
and Raper), a., i, 1093. 

Atropine, estimation of (Hardi), A ii 
796. ’ 

estimation of, in blood-scrum (van 
DEii Heyi'E), a., ii, 669. 

Auculiin from seeds of Melami/t/rum 
amuse (Bridel and Buaecee'i. A 
i, 209. ■’ 

comparison of rhinsnthin and (Bridf.l 
and Braecke), A., i, 1163. 

Augitc from Hawaii ( Wa.shi.\oton and 
Mermtn), a., ii, 220. 

Austenite, heat of ti-ansformatiou of 
into martensite (Yamada), A.) ii’ 
475. * 

AateelaTs (Gross), A.', ii, 661. 

Autolyils (Bradley), A., i, 896. 
Autoiidation (Modrbu and Dlkkaissf.) 

A., 1, 250, 824. 

AutMite, calcium uranium, analyses of 
(Hexrich), A., ii, 516. 

Aielaio acid, preparation of (Asahisa 
and IsHiDA), A., i, 620. 
''''‘'■“■jnthMis of (Carmichael), 

Anas (Staduinger), A., i, 238. 


Aiidei, formation of (Oliveki.Man- 
dala), a., i, 473. 

lecture eiperiments with (Browne 
and Hoel), A., ii, 840. 
AzidoanJiylideManiihydraside (StollE 

and AETZ), A., i. 690. 

AiUodibenihydraiide ' (SiollE and 
Nets), A., i, 690. 

Azimlnobeniene. See 1:2:3-Benztri- 


ap-Asminonaphthalenecarbozylio acid 

methyl ester (DiEia and Wacker- 
mank), a., 1, 1069. 

^•Azoaniaole, oxonium salts of (Kehr- 
MA^NN and VAX der Laau), a., i 

Aiobensene, eatalytie preparation of 
(Henke and Brown), A,, i, 686 
1196. 


electrochemical oiidation of (Fichtee 
and Jaeck), A., i, 62. 
hydrwhloride, reaction of aromatic 
hydrocarbons with (Pummebkr, 
Bixarel, Bittneh, and Schue- 
OKAF), A., i, 1196. 

Asobensone, amino-, action of mercuric 
aceUte on (Vrccbiotti), A., i, 478. 
«fCrtchloro- (GoLDscHMinr and 
OTROHMB.NttZlO, A., i, 1006. 
Aioben*olyl7>-amlnoplieayl ether 
(Fichter and J.veck), A., i, 62. 

Azobenzolyl-^aitrophenyl ether (Ficbt- 
ER and J.iECK), A., i, 62. 

Aao-colonring' matters (Jacobs and 
Heideluerger), a., i, 74. 
calculation of the colour of (Moib), 
T., 1555. 


fromWlirnbin (Fischer and Babren- 
SCHEEN), A., i, 278. 
from naphthalene (Vor.osHcov). A., i 
956. 

action of phenylhydrazine-bisulphite 
mixture on (Bcciierkr and Zim- 
mermaxn), A., i, 465. 
vat (Mukbiui), T., 2879. 
estimation of, electrometrically (Jux’es 
and Lee). A., ii, 239. 
apparatus for estimation of intermedi- 
ates for manufacture of (Atkin- 
son), A., ii, 237. 

Aro-eolouring matters, «-hydroxy., pre- 
paration of (Society oV Chemical 
Industry in Basle), A., i, 335. 

Azo-eomponndi, action of, with aro- 
matic hydrocarbons and aluminium 
chloride (ruMMERKU and B ikapfl), 
A., i, 21; (PUMMERER, BlNAPFL, 
Bittx’er, and Scuuegraf), A., i, 
1196. 

coiipltnj; of, with LS naphthasultam 
and its derivatives (Konig and 
Kouler), a., i, 879. 
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Aio*eoiBpoiUidi,o-&mmo-, condensation of 
aldehydes with (Fischkh), A. , i,956. 
amino-, and hjdroxT- (Ciiaerirr), 
A., i, 769. 

hydroxy-, constitution of (Pdxiddu 
and GxxNARr), A., i, 587. 
hydrolysis of alkali salts of (Pux- 
EDDTT), A., i, 589. 

Axodiearboxylifl acid, esters, reactions 
of amiues and enols with (Diels), 
A., i, 774. 

ethyl and methyl esters, additive 
compounds of /S-naphthylaniine 
with, and their oxidation prodncts 
(Diels and Wackermann), A., i, 
1068. *■ 

Aioimide [hydrazoic acid), lecture 
experiments with (Browne and 
Hoet.}, a., ii, 840. 
addition of, at contiguous double 
Unkings (Olivf.ki-Mandala), A., 
i, 1069. 

Aioinethine componndB (MonoAK and 
Keeves), T., 1. 

l:l'-Aioiiaphthalen6-4:4'-dIsttlphonie 
aoid(KALLF. & Co.), A., i, 867. 
l:l-Aio •ar-tetrahydronaphthalene 
(ScHnoETER, Kindbuma.nk, Diet* 
BICH, Betschlac, Fleischhaier, 
Kiebeksaum, and Oesteklin), A., i, 
123. 

Az<4ohader, etfect of hydrogen-ion con- 
centration on the growth of (Gainey 
and Batciielor), A., i, 1096. 
Axozyamidei (Pieroni), A., i, 1071. 
Aiozybeiixene, 3-mtro-4:4'-(f<hydroxy- 
(An'oeli, Hioiavi, and Carrara), 
A., i, 879. 

Axozyphenol, S-nltro l-hydrozy- (AX' 
GKLi, Bigiavi, and Carrara), A., i, 
879. 

Aiozyphenola (Angeli, Bigiavi, and 
Carrara), A.,i, 878. 
O'Aiozyphenylaeetic acid, and its esters 
(Nebeb), a., i, 546. 
lil-Asozy-ar-tetrabydronaphthalene 

(ScHHOETER, KiNDERMANN, DiKT- 
RICH, Beyschlag, V'LEISCRHAL'ER, 
Risrensauu, and Oesteulin), A., i, 
123. 

B. 

BabisgtOBlU from Japan (IVatanabe), 
A., It, 651. 

Baeiiii, diphtheria, effect of manganous 
chloride on formation of (Wal- 
bom), a., i, 795. 

action of the oxy-acids of selenium 
and tellurium on (Joachimoclu 
and Hirose), A., i, 406. 
influenza, growth of (Jacoby and 
, Fuankexthal), A., ij 302. 


Baeilli, paratyphoid -el) teritidis, ferment, 
ation of tetralose by (Kosek) A 
i, 407. 

pyocyanic, decomposition of sugars by 
(Aubbl), a., i, 201. 
tetanus, growth of (Dermby and 
Allandbr), a., i, 303. 

Timothy grass, fat metabolism of 
(Stkphenbon and Whxthau) a 
i, 500. 

tul^rcle, bacteriology of (Long), A. i 
1095. ^ 

action of tribromoxylenol on 
(Duboc), a., i, 972. 
utilisation of dextrose by (Gamble 
and Herrick), A., i, 902. 
typhoid, production of carbon dioxide 
by (Nichols), A., i, 501. 

Bacillut hiUyricuSt production of carbon 
dioxide by (Brooks), A., i, 201, 

Bfuillxii coli^ effect of colloidal sub- 
stances on the growth of (Labes) 
A., i, 902. " 

experiments on disinfection with 
(Vermast), a., i, 406. 

Eodo'a reaction with (FerkXndre ami 
Garmrndia), a., i, 405. 

BaaUuis iUy)\ihi;n$et leveraal of reaction 
in media by the growth of (Wolf), 
A., i, 1218. 

Bucillus lactis aeroyvnts, decomposition 
of inositol and glycerol by (Kuma- 
oaw’a), a., i, 972. 

£acilhi9 m€S€J\lcr\cMS -nigtr, darkening 
of carbohydrates by growtli of (Mus- 
«. HRL), A., i. 1095. 

BwilUit prottxis, action of, on dl-B- 
naphthylalanine (Sabaki and 
Kinose), A., i. 303. 
action of, ou Mryptophan (Sasaki 
andOT.suKA), A., i, 302. 

BariUns yyocyantn*, culture of, end the 
production of hydrocyanic acid (Goeia 
and Liot ; Patty), A., i, 407. 

Bacillus subtilis, production of carbon 
dioxide by (Hkooki), A., i, 201. 

Bacteria, formation of hydrogen peroxide 
by (McLeod and Goruon), A., i, 
1095. 

formation of indole by (Feieber), A., 
i, 9U1. 

formatiou of phenol by (Siekx), A., i, 
902. 

formation of toxins from (Walbum), 
A., i, 902. 

action of, on racemic acids {Coxdei.li), 
A., i, 410. 

ini]K>rtance of sequence in the action o' 
antiseptics on (Kaeczao), A., i, 302. 
inilnence of arsenious acid on the 
growth of (Cobet and van 
Keis), A., U 611. 
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SsetariAi decompoailion of citric acid in 
milk bj (KiCKiKGva), A., i, 1219. 
effect of formaldebyde on (Hailku), 
A., i, 408. 

action of, on minerala (Helbronnzk 
and ItUDOi.Fa), A., i, 706. 
nucleic avid in (Schaffer, Foleofp, 
and Jones), A., i, 1095. 
influence of the reaction of the solution 
on the action of poisons or drugs on 
(Labks), a., i, 901. 
proteases in (Dxrnby), A., i, 405. 
destruction of, by quinones (Morgan 
and Cooper), A., i, 204. 
oxidation of sulphur by, in soils 
(Waksman), a., i» 706. 
oolon-typhoid, action of tellurium 
salts on (JoACBiuooLir), A., i, 1095. 
intestinal, action of, on bile pigments 
(Passini), a., i, 966. 
lactose-fermenting (Levine), A., i, 
901. 

peutoae-fertnentiug (Fred, Petrrson, 
and Andkeson), A., i, 201, 971. 
porple, microchemistry of (Qicki.- 
horn), a., i, 803. 

soil, oxidation of sulphur compounds 
by (I.ipMAN, W aksman, aadJoFPE), 
A., i, 303. 

estimation of substances which inhibit 
the reducing action of (Schnabel), 
A., i, 304. 

Balance, micro-, Steele-Grant (Hart* 
UNO), A., ii, 495. 

Westphal, accuracy of the (Tscbdpt), 
A., ii, 820. 

Barbel, constituents and toxicity of the 
roes of the (McCrodde.n*), A., i, 194. 
Bsrbitnrie acid, action of diazometliauo 
on (Hbrzio), a., i, 373. 
detection of, and its derivatives 
(Fapke), a., ii, 795. 

Barbituric acids, substituted, as hypno-* 
tics (Uaknot and Tiffeneau), A., i, 
900. 

Barium, absorption spectrum of (Lind- 
.say), a., ii, 599. 

i-8pectruinof(DAUviLUER j pe Brog- 
lie and Dauvillier), A., ii, 542. 
Barium salts, conductometric titrations 
with (Kolthoff), A., ii, 864. 
poisoning by. See Poisoning. 

Barinm carbonate, action of nitrogen on 
carbon and, at high temperatures 
(Askbnasy and Orupe), A., it, 445. 
platinlchloride, dissociation of (Oi re), 
A., ii, 551. 

chromate, solvolysis of (Hices aud 
C&AIO), A., ii, 622. 
platinocyanide, de-intensifyiog of, in 
the Villard effect (Zihuekn and 
Salles), A., ii, 104. 


Baritun nitrate, crystal structure of 
(Vbgabd), a., ii, 603. 
thnllous nitrite (CurricA and Paci- 
ello), a., ii, 378. 

p«*oxlde, velocity of formation of 
(Sasaki), A., ii, 273. 
catalytic influence of oxides on the 
decomposition of (Kendall and 
Fuchs), A., ii, 347. 
silicate (Eskola), A., ii, 849. 
sulphate, adsorption of r^inm by 
(Grrmann), a., ii, 16. 
equilibrium of potassium carbonate 
with (Hamann and Sallinder), 
A., ii, 131. 

tungstate (Smith?, A., if, 774. 

Barinm selenic acid(MBY£n and Feied> 
BiCH), A., ii, 644. 

Barium sulphuric acid (Meyer and 
Friedrich), A., ii, 644 ; (Balareff), 
A., il. 864. 

Barinm estimation 
estimation of, vokimetrically (Poi.o* 
KovsKi), A., ii, 720. 

Barley, eniylaseof(BAKEEand Hdlton), 
T., 1929. 

germinated, velocity of action of 
enzymes of (Maesteini), A., i, 507, 
508. 

estimation ofstsreh in (Ling, Callow, 
and Price), A., ii, 879. 

Base, and its salts, from p-zylene 

and sulphuryl azide (Curtius and 
Schmidt), A., i, 777. 

and its salts and derivatives 
(Tkooeb and Schwarzbnbebo), A., 
i, 167. 

CjoHjONTj, and its salts, from ^tartar- 
diuldehydcphenylhydrazone and 
hydrogen chloride (Bergkann), 
A., i, 8. 

and its salts and deriva- 
tives. from hydrolysis of A^-y-benz- 
oxypropyidihydrotsoindole (v- 
(Braun, Braunsdobf, and Rath), 
A., i, 760. 

and its salts, from thto- 
diptieoflainine and sodium hydr< 
oxide (Kshrmann and Dabdel), 
A., i, 1063. 

CijUjflOX, and its salts, from aniline 
and aoraldebyde (Mann), T., 2179. 
CjjHjiONt, from ptoluidine and 
acraJdebyde (Mann), T., 2182. 
GnHiloN|. from acetoneanil and methyl 
iodide (Knoevknagel and Bahk), 
A., ii, 750. 

CjtHjjOjNi, aud its salts, from ozida- 
tiou of Mse Cj(HjoOJ«s (Mann), 
T.. 2180. 

Bates, Werner’s theory of (Lamb and 
1 Yngv'e), a., ii, 217. 
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’Bases, heterocyclic, reactivity ol methyl 
groups in (Mills and Smith), T., 
2724. 

organic, additive compounds of metallic 
salts with (PETiSRs), A., i, 48. 
detection of, with iodic acid (Roses - 
thaler), a., ii, 327. 
detection and separation of, by 
means of glyoEalintdicarboxylic 
acid (Pauly and Ludwig), A., i, 
953. 

strong, estimation of, volnmctrically, 
in presence of weak bases (Koi.t- 
HOFE), A., ii, 223. 

weak, alcoholysis of the salts of (Hold- 
SCHMIDT, GorAitz, Hougev, and 
Pahle), a., ii, 135. 
estimation of, volumetrically (Lizius 
and E\'Eusj, A. , ii, 654. 

BAsilicain oil, constants of (Gatte* 
Eossfi), A., i, 1167. 

Basicity (Keller), A., ii, 131. 

Bauxite, estimation of titanium dioxide 
in (WiscH and Chandkatreya), 
A., ii, 459 

Bean, adeaki. See Phascolus angidaruf. 
lima. See Phaseolns luiuxtus. 
navy, carbohydrates in (Eichel- 
BERGER), A., i, 799. 
pichurioi. See Pichurim bean, 
runner, nitrogen distribution in leaves 
of (Chibxall), a., i, 908, 1225. 
soja. See Soja beans. 

Backmaiui transformation (Meisen- 
hiimer), a., i, 152, 

BecquoroUte, radioactive (Suhoep), A., 
ii, 450. 

Beoohnnt oil, constituents of (Heidu- 
scHKA and Koser), A., i, Pl.">. 
characteristics and utilisation of (B ), 
A., i, 96. 

BooS'Wax. See under Wax. 

Bootroot {B^ta ru/^ans), anthocyaiiia 
from (Andrews; Kozlowsei), A., 
i, 96. 

wild, composition of (Saillakd), A., 
i, 415. 

Boho^c acid, anilide and esters of 
(Totama), a,, i, 1111. 
sodium salt, properties of solutions of 
(Flecker and Taylor), T., 1101. 
docosyl and phenyl esters (BRicLond 
Fuchs), A., i, 713. 

BoUadonna, chemical constituents of the 
leaves of (Goris and Larsonneau), 
A., i, 1099. 

alkaloids from (RirERT), A., i, 96. 

Bomaldehjde, solubility of co}>)>er in 
dilute solutions of (Bernoulli and 
Schaae), a., i, 1029. 
reduction of, by sodium in alcohol 
(dx Pomhsreau), a., i, 339. 


Benaaldehyde and ^-nitro-, alkyl, 
hydrazones of(BBADY andMcHuQH) 
T., 1650. 

picrate, compound of thiocarbamide 
and (Taylor), T., 2269. 
estimatiou of chlorine in (Schimmel 
k Co.). A., ii. 78. 

Benialdehyds, 2:4-(fihydroxy*. See 

j8*Resorcylaldehyde. 
iodo-whydroxy- (HENRY and Sharp) 
T.. 1059. 

nitro-derivatives, Solubility and 

volatility of (Sidgwick and Dash), 
T., 2.586. 

2;4:6“/nnitro-, derivatives of (Lowv 
and Baldwin), A., i, 184. 

Benzaldehydes, hydroxy-, mercury 
derivatives (Henry and Shahi') 
T., 1055. 

nitro-, reactivity of (Heller, Lauth, 
and Bdcrwaldt), A., i, 348. 

Benzaldehyde-»S^>bensyltMosemicarbai. 
one (Wilson and Burns), T., 874. 

Benzaldehydeoyanohydrin, action of 
emulsin in synthesis of (Nordefbldt), 
A., i, 1077. 

Benzaldehyde-S-nitTO'd-oyaRopheay)- 
hydrazone (Mattaar), A., i, 252. 

Benzaldebyde-p-nitropbenylmethyl- 
hydrazone (Ciusa and Rastelli), A., 
i, 1073. 

Beszaldehydep^nylliydraxone, additive 
compounds OT, with aromatic poly. 
nitro-comj»ound5 (Ciuba and Vic* 
cmoTii) A., i, 474. 

Benzaldoximes, 2:4- and 2:6*dinitro-, 
T'/’-aiyl ethers of ( Barrow, Griffiths, 
and Bloom), T., 1714, 

Benzamide, kinetics of the reaction of 
acetic anhydride with (Kremank, 
Roslek, and Penknxr), A., ii, 
748. 

equilibria of, with dihydroxynaphtha- 
lencs (Kremann, Hemmxlhayii, 
and Riemkr), A., i, 1012. 

Bensamidlse, action of cyanogen aud 
nitrogen iodides on (Robin), A., i, 38. 

a'Bensamido-3*methylprt)|Rane,3*chloro- 
(Dersin), a., i, 142. 

Benzanilide, 2:4-r^rintro* (Barkow, 
CrRiFi'TTn.% and Bloom), T., 1714. 

Benzanthrone, amino-, dnd hydroxy- 
(British Dyestuffs Corporation, 
Ltd., Perkin and Spencer), A., i, 
941. 

2-amino-, and its derivatives, and 
2-hydro.\y-, preparation of (Perkin 
and’^Spp.NCEu), T., 479. 

2-hydroxy-, derivatives of (Bbal- 
suAw and Perkin), T., 911. 

I:9-Beniantlirone, 6- end 7-chIoro- 
(Scholl, Seer, and Daimee), A.,i,258. 
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BflniftntlironMarbozyllo uid, hydroxy., 
aod its salts and derivatires (Brad- 
SEAW and Pkrkin), T., 913. 
}n.a>BeiuibtfpyrroI«, 2:6.dsltydroxy., and 
its sodinm salt (Davies and Ilicjcox), 
T., 2652. 

BeoAlstUaiolaa (Edge), T., 772. 
jjK^oBaazdlza&tlLyU&e (Eckeut and 
Endlsu). a., i, 941. 

Bansanai constitution of (Frahek)! ^-t i 
188. 

structure of (Crocker), A., i, 927 ; 

(Hucoiya), A., i, 928, 997. 
nucleus, structure of the (Isgold), 
T., 1133, 1143. 

formation of rings attached to 
the (PEBKrK and Tuiey), T., 
1562. 

existeuce and reactions of positive 
halogen attached tothc(Ni(^OLiiT), 
A., i, 121. 

miration of methyl into the 
(Brcxkakn, Corrkks, and 
Libschc), a., i, 535. 
substitution in the (Davizsi), T., 
806. 

effect of the mobility of chlorine in 
the side-chain on substitution is 
the (Olivier), A., i, 646. 
influence of the chlorine atom and 
the methyl and sulphonyl 
chloride groups on substitution in 
the (Davies). T., 785. 
influence of nitro-groups on the 
reactivity of substituents io the 
(BtJhTON and Kknueb), T., 489, 
675. 

compounds, structure of molecules 
of (Kobi^son ; Kenner), A., i, 
533. 

Tgriation of the refractive index and 
density of, with temperature 
(Parker and Thompson), T., 
1341. 

absorption and fluorescence spectra of 
(Henri), A., ii, 679. 
pltra'Violet absorption spectrum of the 
vapour of (Henri), A., ii, 331. 
specific heat of the .saturated vapour 
of(BRUHArand Delatgue), A., ii, 
348. a 

corapressibility of (BfCM.iRDS, lUnr- 
LETT, and Hodges), A., ii, 28. 
equilibrium of eths'lalcohol, waterand 
(Ormandt and Crave.n), A., i, 
215. 

eqnilibrinm in the system, silver per- 
chlorate, water and (Hill), A., ii, 
555. 

action of beiusyl chloride and, in pre- 
sence of iron pyrites (Smytme), T., 
1276. 

cxxii. ii. 


Benzene, reaction of carbon dioxide 
with, under the electric discharge 
(Miyamoto), A., i, 418. 
action of carbonyl chloride on, in 
presence of aliimiulum chloride 

(Wilson and Fuller), A., i, 827. 
compounds of cresols with (Brrl and 
Schwebel ; C. and W. v. Rechen- 
berg), a., i, 032. 

ethylation of (Milligan and Reid), 
A., i, 330. 

action ofattlphuryl azide on (Schmidt), 
A., i, 777. 

chlorination of, with sulphuryl chlor- 
ide (Silberrad), T., 1015. 
derivatives, action of sulphuryl chlor- 
ide on (Durkaxs), T., 44. 
detection of, in light j)etroleum 
(Schivarz), a., ii, 531. 
estimation of (Zaboboivsbi), A., il, 
877. 

estimation of, in gases (Bbrl), A., ii, 

' 591. 

! Benzene, tnbromo-derivatives, action of 
' sodium with (Fuchs and Metzi), 

A., i, 442. 

5-bromo-l:2:4-trinitro-, action of 
amines on (Gjua and Angeleth), 
A., i, 649. 

action of hydrazines and of pyridine 
on (Giua), a., i, 691. 
chloro-, pliysicsl constants of (Tim* 
iJEBMAN.S, VAN DER HORST, and 
Oknbs), a., ii, 258. 

/>-d/chloro-, nitration of (Maclbod, 
Pfu-vd, and Kilpatrick), A., i, 
1131. 

cUlorotnnitro-derivativeB (Holle- 
MA.v), A., i, 997, 

halogen derivatives, corresponding 
states of (Prud’homME), A., ii, 426. 
1:2;4:5-Wrabydr(ny-, colouring mat- 
ters from (Mukerji), T., 545. 
nitro-derivatires, equilibrium of an- 
thracene with (Kkemann and 
Muller), A., i, 131. 
cf^uilibrium of, with carbazole and 
acenaphthene (Kremann and 
Stbzelba), a., i, 176. 
equilibria of triphenylcarbinol with 

(Kremann, Hohl, and Muller), 
A,, i, 138. 

nitro-, action of mercuric acetate with 
(WiBAUT and JuRiiENs), A., i, 

694. 

catalytic reduction of (Brown and 
HE.VKE), A., i, 445, 535 ; (Henke 
and Brown), A., i, 5S6, 1196. 
reduction of, by sodium in alcohol 
(UK POMMBREAV), A., i, 339. 
action of sodium sulphite on {Seye* 
WETZ and Yignat), A., i, 241. 

45 
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Bensene, m-dinitro-, equilibrium in the 
Bystem, urethane and (PusBlN aud 
Fioletova), T., 2822. 
nitrochloro-, equilibrium of tlie form- 
ation of nittoanisole from (Blom), 

A., ii, 38. 

5-Beniene(4'-ar8i&ie acid)aio-4 amixio* 
l:2-bi8phanoxyacetic acid, and its 

sodium salt (Jacobs aud Heidkl- 
hrrgek), a., i, 75. 

4-Ben*ene(4'-ar8inic acLd)aio-8-amino- 
6-msthoxyphenoxyacetLc acid, and its 

hydrochloride (Jacobs and Hridkl- 
BEROBU), A,, i, 75. 

e-Beni«ne(4'arauiiu aoid)a*oamino- 
methylphenoiyacetic acids, and their 
salts (Jacobs and IIbidblbergbk), 
A.,i, 75. 

Bentene(4-ar8inic aoid}axo*«-ammo- 

naphthoxyacetio acids, and their 

sodium salts (.Iacobs and llBlPEt.- 
BEROElOi A., i, 75. 

6-Bensen6(4'-ar5inic acid)aso-3-ammo- 

phenoxyaoetie acid, aud its sails 
(Jacobs aod Heioelbbboer), A., i, 

75. ^ 

4-B«aa6ne(4'-ariliuo aoid)as0'2 ethoxy- 
phenylglyolne, and its sodium salt ! 
(jACOU-i and Heidelbergeu), a., i, 
75. 

fi-Benieae(4'*ar8inio acid)aio-2*hydr. 
oxy'phenoxyacetic acid, and its 
sodium salt (Jacobs and Heidel- 
berobr), a., i, 75. 

4.Ben*ca«(4'-arginio acid)ato-2-inetn* 

oxyphenylaminomethaiiesulpboiiic 

add, and its sodium salt (Jacobs aud 
HKIDELliF.ROEK), A., i, 75. 
4-Benxen«(4'-araiiiic acid}axo-2-metn- 
Qxyphenylglydne, and its soi.iiiini salt 
(Jacobs aud Heidelberobk), A., i, 

4-Benaene(4'-ar8mic acid)aro-2-metbyl- 
phsaylglyoine, and its hydiochlorule 
(Jacobs and Ueidelbeugeu), A., i, 
75 . 

a'-B«n*«ae(4-ar8ixiic acid)aio a naph 
thylglycine, end sotliuin salt 

(Jacobs and Hkidelbkuoeu). A., i, 75. 
4-Beiis«ae(4'*arsuii« acidjazo-phenyl- 
Bminomethanesttlphonic acid, and its 
sodium salt (Jacobs aud IIeiuei.- 
berger), a., i, 75. 

4-Benaen8(4'.8riinic acidjaso-pheayi- 
glycine, and its liydrochloride (J acobs 
and IIKIPXLBKJIOKR), A., i, 75. 

l.BsnaeneaBO- 2 .p aminophenylamino 6- 

sttlphonic acid (UrcHERZit and Zi.m- 
MERMA.VS), A , i, 466. 

Beiiseneaio-6*aniino-2 phenylbenxtbiai- 

ole, p-nitro-, and its acetyl derivative 
(BooERTtnd ABKAUA.ysoy), A.,i, 576. 


7.Ben*eiieaso-6-aittmo-2-i>*tolyl a6- 
naphthatriasole, T-p-uitro- (Morgan 
aud CuAZAN), A., i, 181. 
4>BenBenea80'S-aiiiiiao.6‘lcetoi9(Kixasole 
(Worrall), A., i, 874. 
6-Benzeneazohemimellitenol (v. Ai;- 
wEiia and Sauuwkin), A., i, 1033. 

B-Benieneaso-o-hexahydrodeoxy cin- 
chonine (Jacobs aud Heidelbeuger), 
A., i, 672. 

5-Ben26neaso-2-bydroxy-4:6-dlniethyl- 
henzaldehyde, and its sodium salt 
(v. AuwEiis and Sauuwein), A., i, 
1032. 

Benzeaeaio-4-hydroxy* 2-phenyl mer- 
captan, 8-nUio-4-iliiol- (Watson and 
Du rr), T., 2417 . 

Benzeneazohydroxyquincl (Mukbbji), 
T., 551. 

d-Benzeneazo-l-methylaminonaphthal- 
ene-B-snlphonic acid, 

(Ko.siu aud KobleR), A., i, 880. 
4-Benzenea^o•.^'-methyl•l:8-napblha- 
snltam, i-p-ifwno’ and 4-op-rfi-Ditro- 
(Konio and Kohler), A., i, 880. 

d-Benzeneazo-liS'Daphthasultam, i-p'’ 
■tnono' and 4-(y-i^t*uitro- (KonIO and 
I Kohler), A., i, 880. 

2-Benzenea80*l ;8-naphtha8ult&ni'4*si)il- 
phonic acid, 2-p'-mtro- aud its potass- 
ium salt (Konig and Keil), A., i, 
823. 

Benzencazo-A-naphthol, p-auiino-, and 
its derivatives (Chabrieb and CoK- 
tassa), a., i, 771. 

2*Benseneazo*2'naphthol-S:0'diBul' 
phonic acid, 7:8-rfiamiuo- (.BucHEm. 
and ZiMMEKMA.NN), A., i, 466. 

BenzeneasO’6-napbthylaimne,P'aminD', 

ftcctyl derivative (Chabrier and 
Viol.a), a., i, 771. 

Bcaieneaio/S-naphthylglycine, and 

ju-uitrO', ethyl ester (PlEsz aud Sall- 
MANN), A., 1, 870. 

4-BeDseneaso>l'napbthyl mercaptan 
(Watson and Dcit), T., 1940. 

Benieneato-/9-naphlhylmethylamine*6- 

sulpbonic acid, sodium salt (Mokg.a.n 
and Koorb), A., i, 134. 

l-Benzeneazo-l-naphthyUanthio acid, 

ethvl ester (Watmon gnd Durr), T., 
1940. 

Benzeneazo«4-nitro*a-naphthol, p-nitro* 

(Muksrji), T., 2880. 
BeazBneaso-4-oxybenzene-2';S- 

3;3'-dicarboxylic acids, cobalumtmnc 
salts of ( Morgan and Smith},T. 2. 
Benzeneasoxycarboiylic acjd, potassium 

salt(rjBRONl), A., i, 1073. 

Benzene- l-azo-2- oxy-3-naphthoJC acid, 
ui-iiitro-, and its colialtamimne salt 
(Morgan and yMirn), T., 2873. 
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9 B8iizeneaso>10-phen«athrol, ;^broino- ; 
Aod O't Aiid ^-ititro- (CuAttRtKc 
aikd Demichxus), A., i, 772. 
Bflsianeazopheaol; and its derivatives, 
absorption spectra of (Smith aud 
Boobd), a., ii, 602. 
2-BeiiS8Beaiophenolj 4'-bromo., 4'~ 
ch'oio-, and 4^-iodo- (Chattaway 
and Hill), T., 27,57. 
S-Bsnioneaioplienjrlartinle acid, 4- 
hydroxy- (Bart), A., i, 1202. 

1 •p-BenteseaaopbeBylpiparidine, 
4-hydroij-, and its derivatives 
(BoRSCHBatiJ Bonacker), a., i, 51. 
5'B8iis8BeAsoiiLlieylaldeh7d«-4''tal- 
phonieacid. anditsderivaiivtistWEn., 
'fiUUN, and Marcel), A., i, 1024. 
BenMRsaxoaiiayUc acid, »r>iiitro*. 
chromic, and cobaltammine salts of 
(Morgan and SMfrn), T., 2670. 
Benfeneaao'^cr.tatrahydro-B-naphthola 
(SCHBOETBR, SVAKOB, ElNDBCK, GbL- 
LER, and R1EBBNSAB.M), A., i, 128. 
BeDieneaBO>;?-tolaenea2ophcnoIf, 
thbroroo- (Chattaway aud Hill), 
T., 2760. 

Benxenedialdehydea, hydroxy*, and their 
derivatives (WiiLaod Brimubu), A., 
i. 350. 

2.Beoceaedlasoainino^-b7omo*jU-c7m* 
ene, and Its bydrocbloiide and 
2-p'QitrO‘ (Wheeler and Smithey), 
A., i, 333. 

BentsDediaioniam chloricTe, compound 
of bismuth trichloride and (Chal* 
LENGBhaud Wilkinson), T., 102. 
Benzenedi'rrt'thiobensoic acid, and its 
Aodiiim salt (Smilks and Graham*. 
T., 2508. 

Benienedb^thiodiinetbylanUine 
(Smiles and Graham), T., 2510. 
BeiLzenehydrasO'4'Oitro-a-Baphthel, 
p-uitro- (Ml’KBRji), T., 2681. 
Benzenehydraio-O'iutropheno], p-nitro- 
(JIUKRRJi), T., 2881. 
BenienesalphiLsiphthalein, ];2:4;5-Ietm- 
hydroxy-, and its acctvl derivative 
{Dcit), T., 2392. 

Beneeneinlphoiue acid, A^’-allylbrucii)- 
iuin, A''>ally]papavcnnium, and l-allYl- 
pyridininttt salts (F5u»l), A., i, 7S2. 
Bease&eiQlphoaiC acid, br-omoetliy), 
chloroethyl and dichIoro)>ropyI esters 
(V. Kkrkszty aud Wolv), A., i, 
1181. 

BensenMulphonpropyl-M -butylamide ( v. 

Braun aud Wcismantel), A., i, ] 151. 
BsMsaeinlphonyl chloride, 2;5-dicliloro- 
(Stevvart), T., 2557. 
K'SeuenesttlplioiiylanunoBcenaphtlieDe 
(Fleischer aud Schkan'x), A., i, 
1144. 


d-Benienesnlphonylconmarin, 7-hydr- 
oxy-and 7-hydroxy-3-p.chloro- (Thog- 
ERand Boltb). A., i, 268. 
Bensenesnlphonyldiallylamins (Foldi), 

.A., i. 733. 

S-Benzeaesnlphonyl-Bmethylqiiiiioliiie, 

and 3.^;-chloio-, and their salts aisd 
derivatives (Trouer and-MENZEi.) 
A., i, 270. ' 

3-Bea*enfi8aIpheayl(iuinoplithalone,aud 

S-jo-ehloro- (Trogeu and AIenzei.). 
A., i, 270. 

Benzhydroxamic acid.thienoyl ester, and 
its a.'rlts (Jones and Kurd), A., i, 250. 

Benzidine, compound of tellurium tetra- 
broiuido uith (Lowy and Uln- 
brook), a., i, 446. 
hydiochloride, action of, with lignin 
(VAN ZiJi’}, A., if, 94. 

hydrof«rrocyanide(Ci'MMiNo),T.,1296. 

Benzil action of alumin- 

ium cJiloride with (Scholl ami 
SOHWARZER), A., i, 331. 

COM version of, into benzilic aciti 
(L.achman), a., i, 459. 
alkali salts of (Staulingsb and 
Binkkrt). a., i, 1016. 

Benzil, 4;4'-(f/hyJroxy., and its di- 
berzoate (Schonbeko and Kraem- 
ER), A., i, 664. 

nitro-, preparation of, and its phenyl- 
hydrazone (B.arneit and Kay), A., 
i, 844. 

2:4-d/nifro-.anditsderivatives(BlSHOP 
and Bkadyi, T., 2364. 

'f'-Beazils (•Sciioniieru aud KRAEiizr.), 
A., i, 668. 

Benzilic acid, conversion of benzil into 
(Lacjiman), a,, i, 459. 

a Benziljnonoxiiae,cobaUic8alt(PoNZio), 
A., i, 662. 

Benziloximes, womrrism of (AIeisks- 
HEIMER), A., i, 152. 

Benzochloroamides, preparation and pro- 
perties of (Kli.iott), T., 202. 

l:2;3:4-Benzodiqamoae-l:3-diozinie (df. 

cobaltammine ami 
ferric salts of (il ORGAN and Moss), T., 
2857. 

Benzoethylpropylamide (v. Braun' aud 
Weismantel), a., i, 1151. 

Benzofuran series, syntheses in the 
(Mameli), a., i, 669. 

Bensoic acid, aud p-nitro-, chloroethyl 
esters, preparation of (Altm egg and 
Landkivon), a., i, 315. 
cfl'ect of substitution on the absolute 
alJinity of A., i, 338. 

hcHt of combustion of (Vbbkai'E. 
Coors, and Haimmax), A., ii. 474 ; 
(SwiKxroM.AusKi aud Siakczeu- 
.'•ka), a., ii, 616, 
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Bwsoie ftold, compounds of carbamide 
and (Osaka and Akdo), A., i, 1127. 

Bensoie and h^droxy-deiivativee, 
alkali 'iudts, solnbility of, in water 
(SiDOWiCK and Ewbavk), T., 1844. 

Benzoic Mid, o^iminoplLeiiyl ester, 
hy^teoehloride, and its deiivatives 
(Bssqkakm, Ulpts, and Camacho), 
A^ 4 ^ 81 . 

a-arayrcnol and bromo-a-amyrenol 
esters (ZiNKBsTniKonicii, Johann- 
SEK, and Kicutan), A., i, 667. 
benzylidene-p-aminophcnjl ester (Red- 
DELlEN and Danilof), A., i, 148. 
cinnamyl ester (R6 pe and Mclleii), 
A., i, 40. 

ethyl ester, reduction of, by sodium m 
alcohol (DB POMMEUEAU), A., t, 
338. 

lubanyl eater, constitution of (Zinks, 
Hansslmater, and GiiMEr.), A., i, 
668 . 

and nitro-, tribromo- and trichloro. 
ter/.. butyl esters (Aldrich and 
Blannrk), a., i, 910. 
j>.chlorosulphonyl derivative (Smiles 
and Harrison), T., 2028. 

Benzoic acid, p-amino-, p-chloroacetyl 
derivative (Quick and Adams), 
A., i, 601, 

and p-nitro-, esters of, and tbeir 
derivatives (v. Braun, Brauns- 
DOR?, and Hath), A., i. 760. 
benzyl ester (Society for Chemical 
Industry is Basle), A., i, 
828. 

n-batyl ester, and its hydrochloride 
(SocitTt Chimique des Usines 
DU Rh6se), a., i, 827. 
7-diaUylaminopropyl ester, pre- 
par8Uonof(KAMiiandVoLwiLER), 
A., i, 654. 

^•dibutylamiuopropyl ester (Kaum 
and Adams), A., i, 828. 
chlororfibydroxy-derivatives (Fabre), 
A., i, 1148. 

jji-bydroxy-, bromo-, cbloro- and 
hydroxy-derivatives of (Beyer), A., 
i, 37. 

iodo-w-hvdro.vy- (Henry and Sharp), 
T., 1059. 

p-nitn>-, le?d diplienyl salt (Goddard, 
Abblet, and Evans), T., 082. 
3;5'dinitro., compound of diethyl- 
aniline and (Ley and Gbai'), A., i, 
536. 

2:4;6-tn'nitro>, mercuric salt (Kuab- 
asch), a., i, 190. 

p-dithio-. See ;j-DUnlpbidobcnzoic 
acid. 

p-thiol- (Smiles and Harrihon), T., 
2024. 


BenEOie acids, substituted, ethyl esters, 
velocity of saponification of (Cabh- 
MORB, McCombix, and Scar- 
borough), T., 243. 
nitro-, estimation of nitrogen in, by 
the Kjeldahl method (Hakoosches 
and Yogel), A., ii, 622. 

4:6-Benioindan-l'Onc (Maykr and Sisg- 
Li rz), A., i, 743. 

5:6-BeiWndan-l-one, 4-bromo-, and its 
oxime( Mater and Sieglite), A..,i,744, 

Benzonaphtha-p-thiazinc. See 63-Naph- 

thaphentliiazino. 

Benzonitrile, 4-broino-3.DLtro-, and 
4-chloro-3-nitro-, replacement of 
halogen in (Mattaar), A., ii, 276. 
2:5-<fihydroxy- (Fichter and Gei. 
SARD), A., i, 37. 

7 -Benzophenarsazinie aeid, and its 
sodium salt (Lewis and Hamilton) 
A., i, 188. 

Benzophanonc, latent heat of fusion of 
(Stratton and Partington), A., 
ii, 258. 

chloride, action of sodium methoxido 
and its homologues on (Mackensie), 
T., 1695. 

dipheuylhydrazone (Ciusa and Vec* 
cniom), A., i, 476. 

BenzopbcAone, substituted derivatives 
of, crystallography of (Jaeueii), A., 
i, 353. 

2;4:6:2'-/c^ahydroxy*,auditsketimide 
hydrochloride (Kakkeb), A., i, 40. 
2:4:6:3'* and 2;4:6:4'-/rIrohydroxy. 
(NisBiKAWAand Robinson),!., 842. 

Beniophenonsanil methiodide (Knoe- 
VENAOEL and Bahr), A., i, 760. 

BensophencaeanUT^'-earhoxyllo aeid, 
salts of (Reddelien), A., i, 146. 
ethyl and methyl esters (Reddelien 
and Danilof), A., i, 147. 

Bensophenone-^anillnoaiiU (Redde- 
lien), a., i, 146. 

Beniophenone-^-arsenious aeid and -p- 
arsenious oxide (Lewls and Cheei- 
ham), a., i, 187. 

BenzopheDone-p-arsinic acid, and nitio- 
(Lewis and Chbeth.am), A., i, 187. 

BeszophenoDebsnEoylhydrazette (Red- 
delien), A., i, 146. 

Beuzcpbenoaebeiuioylliiiide (Redde- 
LiKS and Danilof), A., i, 148. 

Be&zopbencne^-bydxexyudl, acetate Bnd 
benzoate of (Reddelien and Danilop), 
A., i, 148. 

Beneopbenonenetbylimide (Bedde- 
lien), a., i, 146. 

BeDzopbeBOEe*3’’iiapbthU (Reddelien), 
A., i. 146. 

Benz(^beno&e-n-toUi methiodide (Knoe- 
vxNAOEL and Bahr), A., i, 750. 
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B«iiBopolyinethylaiLt eomponndi (v. 
Braun, Hahn, and Sbehann), A., 
i, 728 ; (v. Brack, Moldaknkr, 
Dikla¥, and Gruber), A., i, 749 ; 
(Y. Braun and Gruber), A., i, 762. 

(v. Braun 

and Weismantel), A., i, 1151. 
«.BensopJTon«, srntheaU of derivatives 
of (TadGER anaBoLTE), A., i, 287. 
BeniopTrylloa eompotmdi, rin;; open- 
ing in (Decker and Becker), A., i, 
358. 

n-Bamaqalnona, electromotive equili* 
bria of quiuol with (Orakuer and 
Nemok), a., X, 43. 
addition of bea 2 eiie to (Pummerer 
and Prrll), A., i, 1184. 
derivatives, oiidation-reduetion ^fen- 
tials of (LaMer and Bakku), A., 
ii. 785. 

diphetiylhydratooe, and its )euco-dc- 
rivative (Goldschmidt and Ken.s), 
A., i. 478. 

Bensosolsxuunida, o-amino* (Bocbrt and 
Chkk), a., i, 1182. I 

BsnsotriehliKdda-o-earbozyUc acid, anil- { 
ido and methyl ester (Orr), A., i, I 
838. 

Beaaozasole-2'aldehydsanil and -Searb- 
ezyanilida (Skbaup and Moser), A., 
i, 575. 

B«Biozasol«'2'Oarbozyl chloride 

(Skraup and Mosbr), A., i, 575. 

B<aioxaioU*2-carbeE7lieacid(SKRAUP), 
end Moser). A., i, 575. 
Beaioxaiyldipbeoyloarbinol (Skraup 
and Moser), A., i, 575. 

BansflERfyl phenyl ketone, and its 
oxime (Skraup and JIo.ser), A., i, 
575. 

SBensoxylbessoyhSmethylpyrasole, 

and 4>oromo- (Rojahk), A., i, 373. 

^-Bensoxya-dlethylaminoetbylbatyrio 

aeid, ethyl ester, and its hydro- 
chloride fFARBWEUKR vorm. Mbis* 
TER, Lucius, & Bbunixc), A., i, 
640. 

d-Banioxyathyleonliae hydrocliloridefv, 
Braun, Braunsdorf, and Rath), 
A., i, 760. 

A’.^.Beuoxyethyldihy^iaoindole 

hydrochloride (v. Beaux, Buauks- 
DOBF, and Rath), A., i, 760. 

and .Y-Beiifozyethyltetrahydre- 
ijoqninollne hydrochlorides (v. 
Braun, Braunsdorf, and Rath), 
A., i. 701. 

{■Benxozynaphthalene, S:6*dibroino- 
(Franikk and Staublr), A., i, 450. 
A^-y-Bentexypropyleoniisf hydrochlor- 
ide (v. Braun, Brauh-sdurf, and 
Rath), A., I, 760. 


A''.B'B«nsox;^ropyldihydroi:5oiadole, 
and its derivatives (v. Braun, Buauns- 
dorf, and Rath), A., i, 760. 
Ar.-yBenaoxyprowlpiperidine hydro- 
chloride (V. Biiaux, Braonsdouf, 
and Rath), A., i, 760. 

Benzoyl chTbride, chlorination of (Hope 
and Riley), T., 2.510. 
y^eroxide, action of cholesterol on 
(WiNDAUS and Luders), A,, i, 
453. 

Golodetz’s reaction for (Gelissen). 
A., ii, 460. 

Bensoylacatone, ^-chloro', and its 
copper derivative (Morcan, Drew, 
and Bauker), T., 2456. 
Benzoylacetones, selenium (Morqan, 
Drew, and Barker), T., 2453. 
Benzoylacetyldiazoxnathnne, interaction 
of tripheuylphospliine with (Staud- 
IKGER and LUbchea), a., i, 238. 
Benzoyl acetyl ketone, hydrnzone of 
(Staudinokk and LCschee), A., i, 
238. 

l-BeozoyM-allylrj/t’lopropane (Haller 
and Bexoist), A., i, 550. 

6- Benxoylaauno-Y‘katovalerie aeid, etby) 
ester, and its seinicarbazone (Wind- 
Aus, Dur.RiFS, and Jensen), A., i, 

I 01. 

j a-Benzoylamino-S-eS-matbezyiiidyKS)]- 
I acrylic aeid (Kkrmacr, Perki.v, and 
I Robin-son), T.. 1888. 

I A'-Benzoylanhalamise, m-nitvo-, and 
its methyl ether (Sp.ath), A., i, 
108. 

l-Benzoyl'5-anilinom»thyleiift*4-glyoz- 
alone, 2-thio]- (Daixs, Thompson, 
and Asendorf), A,, i, 1186. 
o-Benxoylbenxoio acid, o-8';5'-rf/bronjo- 
4‘'-hyiiroxy-, o-8'ch]oro-4 '-hydroxy-, 
and o.3':5'-dichloro-4'-hydroiy- 

(Thiel and Muller), A., i, 660. 
o-3';5'-rfibroroo-4'-hydroxy-, and o-4'- 
hydroxy-, and its salts and deriv- 
alives (Orndorff and Kelley), 
A-.i, 833. 

Bentoylbenzoin, mechanUin of the 
foimaliou of (GRKENEand Rowkson), 
T., 2182. 

Beaioyl-Sbeszoxyethylcarbaiaide 
(Fromm and Hosold), A., i, 530. 
Benzoyl-Jbenzoyloxy-dmethoxyinan- 
delonitrile (Greene and Robinson), 
T.. 2195, 

7 - Be&BoyI'S-benzylcrotODic aeid, yp- 

chloro- (Kohler and Smith), A., i, 

458. 

I-Benioylbeniylci^^opropasd (Haller 
and Bekolst), A., i. 350. 

2 SenioylA-bromobenxoie acid 
(Stehiens), a., i, 141. 
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a'Benxoyl-^ 'bntoxy -pbenylethanes, a* 

bromo- (DuFRAlsaB aud G^RAl©), A., 
i, 843. - 

a-Bansoyl'B-butoxy-^-pheoylethyUnes 

(Dufraissk aud Gerald), A., i, 
843. 

l-B6nzoyl‘2-;>-eliIorophdii7l^^propane« 

3-nitro- (Kohler and Smith), A., i, 
458. 

BenioylcinchoTiidine diUydrochloride 
(Hki uELiiKHGKR and Jacobs), A. ,i,673. 

Beii 2 oyleiniLam«i n/ laldoxima ( Brady 

and Thomas), T., 2104. 

Bensoyldiazoacfitic %cld, methyl ester, 
interaction of trii*henyl|>hosphiuc 
with (Staudinoer and Luschkii), A., 
i, 237. 

4*Benia7l-3:3-diheniylthlol-l:2:4-triA- 
sole (t^ROMM, Kayser. Buieoi.rb, and 
F6HURNBACH), A., i, 379. 

Bensoyldihydrocinohonidme hydro- 

chloride (Heidelberqer and Jacobs), 
A.,i, 678. 

Benzoyldihydroqninine hydrochloride 
(IEeidei.urrgkr and Jacobs), a., i. 673. 

l-BensoyI'3:3-diketo-l:4-hexahydiodi- 
azine, attempts to prepare (Dubsry 
and Hohf.r), A,, i, 57. 

iV-Benioyl'S :7-dimethyliaatoie acid 
(Hei.lf.r, Benade, and Hocumcth), 
A., i, 1060. 

l-Be&zoyl-3:4-dlmethylpyrazole. 

5-chloro- (Kojahu), A., i, 1184. 

5Ben.ioyl-2:4-dimethylpyrToIeS-carb- 
oxylio acid, etfiyl ester (FisciiEi;. 
SCHSELLRR, and Zeuweck), a., i, 
1056. 

4BenzoyM:3-dlphen7lpyrazole, 
5-chlorO' (Kojahs), A., i, 373. 

a-Bensoyl-3-ethoxy-0-phenyletbaiie, 
a-bromo- (Dl’fkaissb and GEkald), 
A., i, 39. 

1 Benzoyl-3'p-ethoxyphenyl-4 glyoxal- 
one, 2-thiol- {Daixs, Thompson and 
Asendorf). a., i, 1186. 

Benzoyl <Aoengenol, d/bromo- and </rioJo- 
(Rasteli.1), a., i, 1010. 

Bentoyl-^i-hydroxyphenylbeazoylcarb- 
amide (Speckan), A., i, r».S0. 

Benzoyl-jo-hydroxypbenylearbanude 
(Speckak), a., i, 580. 

BenzoylimUu^lacetic acid, and ita salts 
and methyl ester (Duissra' and 
Hoher), a., i, 57. 

Benzoylkynarenic acid, methyl ester 
(Spath), a., i, 173. 

Bessoylmandelonitrile. action of alco- 
holic sodium etnoxide on (Grrkne 
and Kobinson), T., 2182. 

a-Benzoyl-3-methoxy-3-ph«nyUthatte, 
o-bromo- (l>urRA!8SE .and GtiuvLi>); 
A., i, 843. 


a-Bensoyl-B-methoxyB'Pbenyletbylene 
(Dufkaisse and Gerald), A., i, 843. 

a-Benzoyl-a-methylacetoaeetie aoid, 
methyl ester (UtECKMANN and "Witt- 
MANX), A., I, 1157. 

Benzoylmethylfaroxan (PoNzio), A., i, 
1038. 

a- and ^-Benzoylmethylglyoziinei, aud 

their salts and derivatives (Pomziol 
A., i, 1038. 

BenzoylmetbytnaphthalenM (Mayer 
and SlECLvrz), A., i. 740, 743. 

l-Benzoyl-l-methylc^c^opropane, and its 
derivatives (Haller aud Benoist), 
A., i. 350. 

Beuzoyl-jS-naphthylmethylamitte-G-itil. 
pbonyi chloride (Morgan and Roork), 
A., i. 135. 

BeuzQyl-2-iutro-3-methylainliio-p-pbaii- 
etidine (Heverdin aud RoETHi.tg- 
nKUGER), A., i, 538. 

Benzoyl-2;3-di- and -2:8;6‘2n‘iutTO-p- 
phenetidines (Reverdik and Kobtu- 
LlSBERGERl, A., 1, 538. 

Beazoyloxydlethylaminohutane, amino- 
and iiitro-, hydrochlorides (FotjbNeatj 
and Pcyal), A., i, 639. 

Beazoylozydiethylamiaopropane, 
amino- and nitro-, hydrochlorides 
(Focrseau and Puval), A., i, 689. 

BenzoyloxydimetbylaminopTOpaiLe, 
nitro-, hydrochloride (Kouuneav and 
Buval), A., i, 639. 

Bsnzoylpbenylacetylene, addition of 
iiialonic esters to (Kohi-Eh), A,, i, 
4GI. 

l-Beazoyl'S-pbenyl-d-anillnomethylene- 
4-glyoxalone, 2-thiol- {Dains, Tjiom?- 
SON, and Asesdokf), A., i, 1188. 

Benzoylphenylbenzylcarbinol, and its 
derivatives (GarcIa BANts and Pas* 
ccAi. Vila). A., i, 734. 

7 -BenKoyl 6-phenylhatyTolaetone-a-caT> 
boxylic acid, methyl cater (Kohler), 
A.,i, 552. 

Benzoylpbenyloarbamide (Fromm and 
Hosolo), a., i, 530. 

^-Beazoyl-iS-pbenylcrotoiiie aeid, and 
its methyl eater (Kohler), A., i, 
461. 

7-Benzoyl*0-ptasny)stbylmalonie acid, 
methyl ester, and its broroo-deriv- 
ativos (Kohlek), A., i, 552. 

l-Bessoyl-3-phBiiyl-4-glyoxal<ms, 

2- tUiol-(PArN», Thompson, andAsKX* 
dop.k), a., i, 1188. 

7'Benioyl-B-pbenyl-o-m«thylbutyio- 

laetoue-B-cazbozylie acid, methyl 
ester (Kohler), A., i, 662. 

1 •Bansoyl-ft-pbenylcyciopropaxs, 

3- nitro-l-p-ohli»ro- (KoBi.Eit ano 
Smith), a., i, 458. 
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SensoylpUoroglaoittols, liydroxy- (Ni- 
saiKAWi ami RoaiNaoN), T.» 839. 

Benzoylpiperoin (Ok££N£ and RoaiN- 
SON), T., 2187. 

a-Benioyl-iS'propozy'jS-pheiiylethane, a- 
bromo" (Dufraisse aad O^kald), A., 
i, 843. 

aBeozoyl'B'propozy-A-phdnylethyleaea 

(Dl'Fraisse and Gerald), A., i, 843. 

Baflioylifopropylaemicarbaside (NKUiii- 
EORji, PoaTEtt, Clark, Millbi:, aud 
BAfLEv), A., i, 881. 

Benaoyl'S-qulndoUae, o-ammo- (Gra})Z>> 
mouGIN), a., i, 584. 

iV-a-Be&zo7l8tyryl>/>-amiB0phe&oI 
(Rui'K aud Wi'iTWEB), A., i, 449. 

a-Beoxoyl'a-ityryletliylplioiphiiiic 
acid (CoNAKT, Bgmp, aiid Holt), A., 
i, 88. 

Men«oyl-d-m*tolyl-5-ADiIittom6thyl- 
6iic-4*glyozaldo«, 2‘tbiol* (Pains, 
Thompsun, atid Asendoiif), A., >, 
1U6. 

l*Bfln*oyl‘3*m-tolyl-4-glyoxaI(in®, 
2-thiol* (Dain«, Tho-MI'son, and 
AsK.vnoaF), A., i, 1186. 

hBenzoyl-lv>tolyl-3-m8tliylpyrazol«, 
5-cliloro- (KojaHn), a., i, 373. 

3«azoyltriaoetylbroinoglacos« (Frei^d- 
£VBei4C and Ivers), A., i, 524. 

Beazthiazole, deriratives of (Romani), 
A., i, 466. 

ethiodUle (MlU-s), T., 480. 

Benitbiazole aeries, cyanine dyes of 
the (Mills), T., 455. 

Beaxtbiazolyi-lp-benzoic acid (Boc< 
BUT and Meyer), A., i, S68. 

l;2:3-Beiiztriazole, preparation of, and 
ita benzoyl derivative (Chakrikk and 
Bkp.etta), a., i, 61. 

l:3:5*Beoztriazole, physiological .action 
of (Dale and Dudley), A., i, 403. 

Benzyl acetonyl sulphide and sulph- 
y\iJe, and their derivatives (Waul), 
A., i, 053. 

Benzyl alcohol, instability of, and of its 
esters (Messnkr), A., 1, 138. 
velocity of hydrolysis of eslers of 
(Volwiler aud Vliet), A., ii, 41. 
catalytic action of (Jaoob.'On}, A., i, 
C52, 

Benzyl azide, decomposilioitof (CuRTiVS 
aud Ebruabt), A., i, 775. 
bromides, o- and p-nitro- (Moureu 
and Bkown), A., i, 23. 
chloride, chlorination of (Olivieb), 
A., i, 726, 

action of benzene and, in presence of 
iron pyrites (Smyths), T., 1276. 
p-nitro', oondensation of, with 
cinnamaldehyde and ftirfnralde- 
hyde (Kleuckkr}, A., i, 731. 


Benzyl chJoroethyl ether (Clemo aud 
Terkin), T,, 649. 
cyanide. Sec Phcnylacetoiiitrile. 
methyl ether, ^-nitro- (Kleuokbk), 
A., i, 734. 

phenacyl sulphide and siiiphoxide, 
and their derivatives (Wahl), A., 
i, 653. 

sulphide, coropoTinds of gold haloids 
^vith (Smith), A., i, 933. 
c/fsulphozide, defoniposition of 
(Smyth R), T., 1400. 

Benzyl acetonylanlphone, and its deriva- 
tives (Wahl), A,, i, 654. 

Benzylamine bydrrffcTrocyanide (Cum- 
MING), T., 1294. 

Benzylamine, -H’ and p-nitro*, prepara- 
tion of (l.N(;OLD and Figgott), T. , 2384. 

Benzylaminoacetie acid, cyario-, ethyl 
ester, and its derivatives (.Scheibler 
and BAU.M<iAKTEN), A., i, 656. 

Benzylaminoitaeonie acid, ethyl ester 
(CarriEre), a., i, 318. 

Bepzylaminometbylmalonio acid, and 
its ethyl ester (OuitTiusand Elf hh A rt) , 
A., i, 776. 

Benzylamiuo'ozides, action of sodium 
bydrojtidc with (Mei-senheimkk, 
Gkeeske, and Wim.meusdorf), A., 
i, 334. 

a-Benzylamisopropionic acid, hydro* 
chloride (Curtjus and Khruart), A.» 
i, 776. 

1- Benzylaminopyrroline-S one-3-carb- 
oxylic acid, ethyl ester (CARRifcRE), 

i, 318. 

5-BeDzy]-5-i^oainylbarbitaric acid (Dot 
and Vodek), A., i, 6S2. 

Beazyl‘>oaniyUnaIonic acid, ethyl ester 
(Dox and Yoder), A., i, 6S2. 

2- BenzylheDzozazole, derivativ*ps of 
(Ski:aci' and -Mouer), A., i, 575. 

Beozylbenzylideneamine, polymeric 
(Cdutius and EifRiiART), A., i, 77,5. 

^-Benzylbatane-ajS-dicarboxylic acid. 
o^-'^jcyano* 7 '-hydroxy-, and y-hydr- 
oxy-, lactone (liiRCH and Thorpe), 
T., 1833, 

y-Benzylbntane-aoiB-tricarboxylie acid, 
7 -liydroxy', lactone (Bikcu and 
Tiioiu’k), T., 1833. 

5-Benzyl-5-n- and -t'so-bntylbarbitnric 
acida (Dox aud Yoder), A., i, 682. 

Beniyl-n* and •I'.'io-butylmalonic acids, 
ethyl esters (Dox and Voulr), A., i, 
681. 

Benzylcampbor, p-amtuc-, and its acetyl 
derivative, p-bromo-, p-chloro, p- 
cyauo- and p-hydrojy- (Hallbb aud 
Boudin), A., i, 856. 

Benzyldextrip (GouBERoand Bcchlek), 
A., i. 112. 
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i\r-BeiiiTldihydroqid)Lieina hydrochlor* 
ide (Hbidelberger and Ja.ccb 8)» A.» 
i, 67S. 

BaniyldlmatliylciiDl&e, o-hydroxy> (Ua- 
DINAVBITrA), A., i, 183. 

Beniyl diphenylmethjl katone, forma- 
tion of (ORtKUOPF and TlFFENttAU), 
A., U 458. 

S'Bentyl-S-atkylbarbltarie aeld (Dox 
and Yoder), A.» i, 682. 

a-Beniyl-a-athylbutyrio acid, and its 
ainidH and acid chloride (Haller 
and Baurr}, A., i, 259. 

Bcniylethylmalcnic acid, ethyl ester 
(Dox and Yoder^, A., i, 681. 

Beniyl a>fbryl ketone, ^-nitro*. and its 
oxime (ICLErcKER), A., i, 785. 

^.Beuylglacoiide, toxicity of (Rt- 
CHAun), A., i, 1094. 

^-Beniyl-d-glneoalde, action of digestive 
juices on (BtcnAUn), A., i, 1094. 

/S'Beniylglntario acid, and aa'-dicyano>, 
diamidc of (Stevenson and Thorpe), 
T., 1720. 

.A’>Beniylglyoine hydrochloride (Soheib* 
LER and Baumgarten), a., i, 656. 

Beaiylc^cJobexane series, eemtpinacolic 
transposition In (Tippeneau and 
Porchkr), a., i, 537. 

l-Bensylc?/c/obexaa-l*ol, 2-iodo- (Tip* 
FENEAU and PoRCHEu), A., i, 587. 

l-Beasykyr/ohexaa'2-one, and its semi* 
carbazoiie (TtFPENEAr and Porcrxr), 
A„ i, 637. 

Bsasylbydrobeazoin. See a^^-Tri- 
phenylpropane-a/3'diol. 

^'BeBzylhydroeaTbostyril'^-earboxylic 
acid, ^ o-nitTO', ethyl ester (liEUCHs, 
V. Katinsky, and Conrad), A., i, 
473. 

Beaxylideae chloride, action of sodinm 
methoxide and its lioioologues on 
(Mackenzie), T., 1695. 

BeniyUdezLeacenaphtkeaon«,2'hydroxy-, 
glucoside of (Brcni and Romani), 
A., i, 756. 

a-BenxyUdeneaeetoaeeticaoid,B-p-nitro-. 
ethyl ester (Heller, Lautb, and 
Buchwaldt), a., i, 348. 

Beasylidenemcetozieglncosamio acid (Le> 
vene), a., i, 1028. 

BensyKdeneacetbneglneose (Levrnk, 
Meter, and Weber), A., t, 987. 

BemayUdeaeaeetophsaoae* See Phenyl 
styryl ketone. 

6-BeBEyUdeneamlaoaeeaap1itkeu«, and 

chloro-, hydroxy., and nitro-dcriva- 
tives (Fleiechep. and Schranz), A., 
i, 1143. 

BeaiyUdeaeammoacetie aeld, metallic 
salts (SenRTBLEB and Bavmoarten), 
A., i, 656. 


Beaiylideae-p-aailaobenxoU acid, ethyl 
ester (Reddbliek and Danilof), A 
i, 148. 

l.j^-BentylideneamliLopbeayl'fi'methyl- 
beaitbiasole (Bogkrt and Mbyee) 
A., i, 869. 

Bensylideae-a^-anbydroglaoonio acid, 
ethyl ester and amide (Levbkb), A. 
i, 1029. ' 

4*B6BtylideBe>8.aBlliBO-6‘ketofsoozat« 
ole, and its derivatives (Woerall) 
A., i. 874. 

Beazylideae-o- and -i>*aBiiidiBet, 

2:4:6-frmitro- (LowY and Baldwin) 
A., i, 134. 

Bens yUdeaeanthraailie acid, 2 : 4 -d initro* 
(Ekblby, Kogbrs, and Swishbe) 
A., i, 935. 

BeniyUdeaeanthTaallio acids, action of 
acetic anhydride on (Ekblby, Rogrbs, 
and Swishbr), A., i, 934. 

Benzylidenebenshydnside chloride, 
action of sodium azide with (Stoui^ 
and Netz), A., i, 690. 

BentyUdeaebensylamiae, isomeric mono, 
and di'Ditro.QerivativcB of (Incold 
and Pigoott), T., 2385. 
Bonx^rlideaebisp-BitTObeazaldshyde, 
^»-nitro., methylbydrezone (Brai»y 
and McHugh), T., 1651. 

Beazylidene-p-bromoaailine, 
oxy-, and ■m-nitro- (Ingold sod 
PiGGO'iT), T., 2798. 

Benzylideneoamphor, jj-amino-, and its 
salts, and ;j*chloro-, and jj-cyano- 
(Hallrk and Boudin), A., i, 866. 

BenzyUdeaechitosamie acid. See Benzyl. 
idenegUicosamic acid. 

Benzylidene-O’ and -j>*ehlOToaaUines, 
2:4:6-<Wnitro- (LowY and Baldwin), 
A., i, 134. 

B8nzylidene-2:4-dtcbloroanlliBe, 2:4:6- 
friiiitro- (Lowy and Baldwin), A., 
i, 134. 

l.BensyUdeaeeoamaraa-S'Oaei, 4- and 

6-chlorD-, and their dibromidea 
(Minton and Stephen), T., 1602., 

Benzylideaedeoxyglneoaie acid, ethyl 
est^r (Levene), A., i, 1029. 

BeasylldenedlaeetOBeglaooie(FBEUDEN- 
BERo and Bhauns), A., i, 1117. 

Beazylideaediearbaaiic acid, ethyl eater 
(Datta and Cuattbbjei), A., i, 
813, 

Beniylideneflnoreae, 2*hydroxy', glaco* 
side of (Bruni and Romani), A., i, 
765. 

9-Bensylideaefiaoreae-2-carboXTlie 
acid, 2:7-dtbromo«, and its ethyl estei 
(SlEGLlTZ and Jas&ot), A,, i, 821. 

Beazylideaeglacoale acid, ^-bromo-, 
ethyl eater (Levbnb), A., i, 1029. 
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BeiizfUden«srlueo&ic aeid, a-chloro-» 
ethyl ester aad amide (Lbvenb), 
A., i, 1039. 

Beuylideaegluoeianue aoid, and its 
ethyl eater (Levbne), A., i, 1028. 

(ScHEiBLBa and 
BAUMaARTBK), A., i, 656. 
l-Beiuylidan«iiiiiiiO‘6*pbenTM:2:8:4- 
tetraaole, and its iodochioride (Stolli^. 
apd Nbtz), a., i, 690. 

2-bydm.Yy-, gluco- 
aide of (db Fazi), A., i, 755. 
Beneylideneiiatinaiine, and p-nitro- 
(UoRSCHB and Mkver), A., i, 54. 

1- BeuylidenelaTTille acid, und its otLyl 
eater* and tlicir semicarbazoneH 
(Klbuckeb), a,, i, 735. 

Beafylidenemannoolc acid. Sec Benzyl- 
idettecluconic acid. 

Beniylidesemethyl a-hydrozyuopropyl 
ketoaa. See a-Plienyl-5-n;«tlol*A«* 
peateo-3*ol-7-ono. 

Befiiylideae'l'methyUsatinazine. and 
o-nitro* (Boasche and Mbveb), A., 
i, 65. 

2- BeoiyUdeQa-6-inethylpyTrole-4-carb- 
ezylie aoid, d-liydioxy*, ethyl 
(Fischer and Hbrbmanx).A., i. 1054. 

BesiyUdme-jS-naphthylamlne, dimeride 
of (Ciusa), a., i, 1062. 
Benzylidene-o-nitroaniline, and m- and 
p-Ditro-(lKCOLDaii<lPn:corT).T.,2759. 
Bearylidene-wi aitroamline, p- hydroxy • 
(Ikgold and PifiOOTi), T., 2799. 
BenIylidene•/^n^troalLilme, m-nitro- 
(I.NGOLn and Puioorr), T., 2802. 
BeuyUdesenitrobensylanLLnea, vi- and 
y nitro- (Ingold and PlocoTi), T., 
2801. 

Beosylidene-o- and -p-phenetidines. 
2:4:6-Ir»jiitro- (Lovvy and llAi.t>\viN), 
A.,i, 134. 

BensylideneplithaJide-(>'carbozylic acid* 
methyl ester, and ite dihromide (Rrc;- 
GLI and Mryer), A., i, .3-14. 
Beoiylideoe-d/piperitone (Head and 
Smith), T., 574. 

Beaiylidene-p-Uluidine, /'-nitro- (Boo- 
EKTanii iUETER), A., i. 86S. 
4Benfylideiie-l:8:3-trietliyIreeorcuiol 
(Fabue), a., >, 1148. 
Bessylimisodiacetic acid, and its salts 
and derivatives (Dijb;?K 7 and DiNOE- 
MAXSb), a., i, 56. 

BeasyUminodUeetunide. See 3:.5~Oi- 
keto-l-benzyI-l:4'hexaliydrodiAziiie. 
BeuyUninodUeetoaltrile, and its hy- 
drochloride (Ddhsky and Di.'foE- 
mankb). a., i, 56. 

3-Be&xyl-2-indoiinone, and its l-ai'ety! 
derivative, and 5;7-dtbr)niO' (Tosii- 
Cee), a., i, 679. 


Baoxylfflalonazidie acid (Curtivs and 
SiKBEC), A., i, 722. 

Senzylmalonhydrazidic acid, and its 
potassium sdt and benzylidene deriva- 
tive (CuRTius and Siebbb), A., i, 
722. 

Benzybnalonio acid, o-nitro-* methyl 
ester (lyEucH.s, v. JiATiysKY, and 
COHKAU), A., i, 473. 
Benzyl'/'-menthenol, and its phenyl- 
urethane (Kkah and Smith), T., 581. 
Benzyhnethylamine, o-hydroxy-, salts 
of (ZsMi'L^N and Kt;nz), A., i, 564. 
Benzylmethylaniline, and its oxide, 
picratca of (Meisrivheimzb and Will- 
MEKSDORF), A., i, 334. 

5-Benzyl A-methylbaTbitnric acid (Dox 
aud yoDER). A., i, 682. 
2-Benz7l-2-methyl-2;3-dihydrofaran, 
and 4(0hroino- (Helfbrich and 
Gkiirke), a., i, 9. 

Benzylmethylethylamine, and its oxide 
and their piewtes (5 Ibisenhzimkr and 
Lohsser). a., i. 822. 

Ben zyLmethyletbylhydroxylammoninin 
suite (MEisESHKiMBn and LoasMSU), 
A., i, S22. 

d-BenzylmethylheptenoI (Hf.lfkrich 
aud CiSHBXE), A., i, 9. 
4‘Beszyl-l-metbyli:yriobezan-4-ol* and 
3-io(lo- (Tiffenbai; and Porchbb), 
A., i, 537. 

4'Ben*yM-metbyleyc7o-A*-hezene (Tip- 
FESKAU and Porcher), A., i, 537. 

I S-Beozylmetbyl-2-iodolinonei (Tomi- 
i cKK), A., i, 679. 

Benayl methyl ketone, p-bydroiy-, and 
its semicurbazone (Le Bk.azidec), A.* 
i, 456. 

1 -Benzyl - 1 - methylr^/c^propane-B-earb' 
oxylic acid, 2;3-d7cyano-, and its 
amide (Bikgh and Thorpe), T.. 1830. 
l-BeDxyl*l-niethyI''','cfopropane-2;8-dl- 
carbozylio acid, cis- and irans^ forms, 
aud their dtrifstiv(\s and 2:3-rf»cyano- 
imide of (Biucu and Thorpe), T,, 
1830. 

A'-Benrylnortropinone, and its dibenzyl- 
ideiie derivative (Mer<k, Wolfes, 
end Mardeb}, A., i, 1173. 
Benzylozide, sotlium, reactivity of alkyl 
iodide's with (HAYWoni)), T., 1904. 

7 Benzylozy-7: 12-dihydro-y-benzopheii- 
arsazine (Lewis aud Hauiltoh), A.* 
I. 188. 

5Benz7loz7-3:4-dimethozybenz^de- 

hyde (Sp.vth and RdpEit), A., i, 853. 
5-Beasylozy*3:4-diaethoiybensoio acid 
(SpATir and KiiOEr:), A., i, 853. 
5-5-Benzylozy-3:4-dimethozypbenyl- 

etbylamine, and its picrate (Spath 
and Ruder), A., i, 853. 
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5'BBngyIoz7-3:4'dlmeUioz7St7r«ae, 
di'iiitro- (Spath azkd Roder)» A., i, 853. 

S'BeniyloxjtBtraethyl&mitto^im iodide 
(Olbmo and Pebkin), T., 649. 

S-Bensyloxytriethylamine (Clbmo and 
Perkin), T., 649. 

BensylpAenaeylialphone, and itaderiva- 

. tivea (Wahl), A., i, 654. 

I'Bensyl&ycZopropanfl-l'Car'boxyUe aeld, 
and its amide (Haller and Hekoist), 
A., j, 350. 

9-B«ni7l-5'»-prop7lbarbitarle aeid(Dox 
and Yodek), A., i, 682. 

BBtti 7 lwprop 7 lmalonie aeld, ethyl ester 
(Dox and Yodeh), A., i, 681. 

Bens 7 lp 7 ra<oleanthren 6 ‘ 7 eUow, and 
p-cMoro* and o*uitro* (Maver and 
Hkil), a., i, 878. 

I'Bensylpyridiniam, existence of 
(VVeitz and Ludwig), A., i, 365. 
hydrogen carbonate (Weitz and 
Kd.viG), A., i, 1187. 

S'Beniylsemicarbazide, and its hydrO' 
chloride and henzyltdene dorivatire 
(Wilson, Hopper, aud Crawford), 
T., 868. 

Bentyl styryl ketone, }}-nitro*, and its 
oxime (KleU'-kkr), A., i, 735. 

fi-Benzyltbiol-l-^^-aniiyl'd-benzjIidene- 
bydantoln (Hii.i. and Kelsey), A., i, 

1141. 

Beazyltbiol*4'-carbazlaoearbothioxyUe 
acid, benzyl ester, and its benzoyl 
derivative (Fromm, Kaysf.r, Bp.ieg- 
LEB, and FduRgNBACH), A., i, 380. 

2-BeiizyUhioM'p-ebloTQptLenyl-4>benz' 
ylidenehydantoin (Hill and Kel* 
SET), A., i, 1141. 

2>B«iizylthioM:4dimetbyldihydro* 
d'pyrimidone, 2-7>-nitro* (Horn), A., 
i, 376. 

S-Benxylthiol-S-Ti'etboxypbezLyl-b'aDi' 
linomethylene-d-glyoxalone (Dains, 
Thompson, and Asendorf), A., i, 
1166. 

SBenzylthiol 4'metbyldihydro-6-pynm- 
idone, 2'jj*iiitro- (Hobs), A., i, 375. 

2-BeBZ7lthiol*3'pbeByl*5'aiulinometh7l- 
ene-4>glyoxalone (Dains, Tiio.Mi‘soN, 
and AsKNDOur). A., i, 1186. 

2-BenzyIthiolS-tolyl-6-aniliaoiiiet1iyl* 
en«'4'glycxalonez (Daixs, Thompson, 
and Abxndorf), A., i, 1186. 

2-BeniyltkioM'm-tolyl‘4-benzylLdene' 
hydantoin (Hill and Kklsey), A., ij 

1142. 

‘S’-Benzylthiosemioarbazide bydrochlor- 
ide and enlphste (Wilson and Buhxs), 
T., 874. 

Benzyltrimethylammonlnm chloride, 
o*hydroxy- (Zempi.k.n and Krsz), A,, 
i, 565. 


Benzylvlnyl bromide (Porcher), A., i 
539. 

Bcrberine, conversion of, into palmatine 
(Spate and Lang), A., i, 166. 

Beri beri, avian, decrease in cell oxida- 
tion os the cause of (Flbisob), A i 
1215. ’ ’ 

Beryl, Japanese (Shibata and U rudrai 
A., ii, 305. 

Beryllium. See Glucinum. 

Beia vulgaris. See Beetroot. 

Betaines (Pfeiffer), A., i, 720 ; 
(Pfeiffer and Habpelin), A.,i, 73 g’ 

Betnlin, and its silver salt and hydro'^en 
phthalate (Schulze and Pieroh), A 
i, 1045. 

oZioBetnlin, and its salts and esters 
(Schulze and Pieroh), A., i, 1045. 

o;)wi?;cBetulin, (Schulze and Pierqu) 
A., i, 1046. ’ 

a/^Betnlone, and its derivatives 
(Schulze and Pieroh), A., i, 1046. 

Bile aeld, nnsaturated, preparation of 
an (Kiedei.), A., i, 1160. 

Bile acids (Boksche, Wrickert, and 
Meyer), A., i, 255; (Wielakr 
and ScHi.lcHTJNG), A.,i, .554, 838; 
(Bjbdrl), a., i, 554 ; (Wielaxi! 
andADiCKEs), A., i, 838. 
constitution of (Borsciib and Hall. 

WASs), A., i. 1158, 1159. 
uusatnrated (Bof.deck£r and Volk), 
A., i, 1027. ' 

detection of (Lf.prhnk), A., ii, 800. 

Bile pigraents (Kustek), A., i, 885; 
(Kusteu and Hrkkmann), A., i 
886 . 

action of intestinal bacteria on (Pas- 
siNi), A., i, 966. 

reactions of (HosESTHAi.and Mkiek), 
A., i, 198. 

detection of (loNF.acu and Pop), A, 
ii, 671. 

detection of, in gastric juice (Ur/.!, 
A., ii, 799. 

detection of, in urine (Sii.beusteun), 
A., ii, 799. 

Bile talta (Wiei.and and Schui.kk- 
i:Ui:o.), A., i, 346. 

Bilianie aeld, disemicarbazone ef 
(liORSrilK uiid HaI.LWASS), A, i, 
1159. 

BUimbin. preparation and reactions of 
(Ku8Tp;h), a., i, 885. 
constitution of (Fkomholdt anil 
Nxrsessov), a., i, 387. 
formation of, in the sjdecn 
and SzApPANVos), A., i, 1089. 
azo-dyea from (Fihchf.b and B.muik.y- 
scHKEN), A., i, 278. 
clfect of injection of (Fkomhoi.dt anil 
Nkr^kssov), a., i, 401. 
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Bilirnbin, estimation of, in blood (Hoi- 
ZBR and Mkhnbe), A., ii, 79fl 
estimation of, in scram (TnASSHAUSEK 
and ANnEKfiBN), A., ii, 671. 

BiliTerdin, reactions of (Kustru) * : 

885. ’ * 

Biloidanlc acid (Borsche, Wkickert 
and Meter), A., i, 255; (Wieland 
and Schlichtinq), A., i, 554 
Binary systems, infineoce of substitution 
on equilibria in (Kremanx and 
MiinLER ; Kremanx, Ouelga, and 
ZAWOD.SKY), A., i, 131; (Kremanx, 
Hohl, and Mui.r.ER), A,, i ijg - 
(Kremann and Odeloa), A., i 159 • 
(Kremanx and Strzelda), a., i’ 176 * 
(Kremanx, Heumelmatr, and Rie! 
mer), a., i, 1010. 

BLooolloids, action of basee and salts on 
(MacDodcall), a., i, 204. 

Biological reactions, plifsico chemical 
studies on (Hirsch and Kuxze). A 
i, 781 ; (Hirsgh), A., i, 785. ’ 

Biology, importance of sequence in 
(Karczao 1 Kaeczao and nA.ios) 
A., i, 302. '• 

Biolnmineieenoe (Harvey), a., i. 299. 
Bird-lime, Japanese (Yaxaoisaw’a and 
Takashima ; Nishizawa), A., i, 652 
Birds Rests, edible Chinese, constituenU 
of (Wa.vo), a., i, 299. 

BU-5 seotyl-2:4.dinietIiylpyrTolo S'-ifi- 

sulphide (Kischrr and iiEuuMAXx' 

A., i, 1055. 

4;4" Biiazo-baniolyl ether, t'-bydroiy. 
and lls acetyl derivative (bhcHTER 
and Jaeck), a., i, 62. 
SABiobonieneaaoplienol, mono- and 
di-faromo", -chiorO', and -iodo-deriv- 
27M* (Chattawav and Hill), T., 

Bio-I beniyl-2;4-dimetbylpyridininni 
(iVEiTZ and KOmo), A. i 11x8 
Bii-l.beiiEyl-2:4:6 trimetbylpyridininm 

(Weitz and Kdxio), A., i, U83 
Bii!ScaTbetb0Ey.2:4- and -2;8dimetbyi- 
Pyrrytifarylmethanei (Klstei: 

« ei;er, Maurer, Niemaxx.Si 11 i.ai K. 

^™“iekbach, and Willig), a., i, 

flii-3-earb«thoxy 2:4-diBi,thTlpTrryl- 

methane. See MetlieDyIbi8-2:4-di- 
methyIpyrrole-8-carboxylic acid, elfcvl 

ester, 

and its hvdr. 
ozone (Fischer and Kaax), A., i. 869. 

ou(3-carbethoEy-2;4-dimethylpyrTTl)- 
^rntrophenylmethwi. ^ ?Sn, 

W ’ *‘*^‘‘®'bN'*MAXX.ScHLACK, 

S™ "'ILLIG), A,, i. 


BB AchlorodiTiuylbydroEyRraino 
P^*‘“''Woride (Manx and Pope), T., 

Bia-A-chloroTinylbisSB'H"-irichloro- 

(he Joxg), a., ii, 
(Hermanns), 

Bii^:4'-dibenathiazole, lil'-ditbin! 
(Romani), a„ i, 467 “‘hiol- 

s.-Biadibenzylmstbylcarbamide (Jones 

and Scott), a., i, 464. 

Bi«diethylammoethyldUtetoct/c7ohexaae. 

dicarboxylie acid, ethyl ester (Farr. 

JVEliKE VORM. ilEISTER, LrCIUfi k 

Hrvni.no), A., i, 525. * 

Biaiiihydjocarboityril.3;3'-,pu.aj.8.8-. 
dianlphome acids, and their barium 
salts (Leuch-s, Coxbad, and v 
Kati.v.szky), a., i, 874. 

nCBiadimethylamino^S-diphenylieE- 

ane.y!^diolB(ilANxicHaudHEiLNER) 


and 


•a-j 1. oyi. 

BispdimethylsminotriphenylmsthYl 

jtePOXlde (VVlELA.XD, PiipPER, a 
Seeerieii), A,, i, 773. 

Biadlphenyldibiphenylenehydrazme 

(« iF.LAMi, IVecker, and Albert) 
A., 1, 7/9. '• 

Bii^S-sthylS-methyltetrahydro-gfaryl 

ether (Helpekick and Weiden- 
ii.uiEx), A., i, 1115. 

Bisglncooyl f-selcnides and f-sulpliide, 
*"« teeir derivatives CWrede), A., i, 

Biahydrocarboatyril-SiSapiran, and 

IMnoiio- and rp'-rf, hydroxy-, and Iheir 
deririotives (t,EOCHS, v. Katinsky 
and CONEAB), A., i, 471, 

Biahytoconmarin-SiS apiran (Lruchs, 
'. Kah.vsky, and Conrau), A. i 
473. ' ’ 

3:3 -Bia u a-./fTiydroxybenxylamiiio-f/j- 
nydroxyaraenobenzene, and its di- 
hjiirocliloride (Kaiziss and Blait) 
A., i, 1079. ’ 

yj BiB-fi-hydiciyatbylaniinobeiiaoic acid, 
et hyl earer( Altwkgg and LANr>Ri\ on ) 
A., j, 1023. ’ 

hydroxy-^ methoxybeniyl- 

amiao 4:4'-ifTjydroiyaraenobeii*eiie 

(Kaiziss and Blatt), A., i, 1079. 

3:3' Bia p.a•f/7■hyd^oxy■7H■methoxy• 
bealy]almno-4:4'-f/ilIydroxya^8«no• 
beniene (Baiziss and Blatt) A i 
1079. ' ’ 

3:S''Biihydroxyinethylamino-4:4'-</i. 
hydroxyaracnobeaaene dihydrocjilor- 
ide (Kaiziiss and Bi,.ATr), A., i, 1079. 
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Biih^drozTmethylenMMtonddl&imidtt. 

See Dienilinovinyl ketoDe. 

3:S''Bit''a-h7dro]fy-in-]iitrob«nzylABii]iO‘ 
4:4''*<<th7droz7araenobenBene ( Raiziss 
and Blatt), A., i, 1079. 

3:3'’-BiB-a-h7drox7-‘>'-ph«n7tall7Unitiio- 
4:4'-(;ibydroz7aneiioben26na (Raiziss 
and Blatt), A., i, 1080. 

Bu-l:3^-indil(ii£-l iZ - di - indoyT ) (Oi>do 
and Sanka), A., i, 371. 

8 r 8 '- Bia -inethoz 7 beni 7 UdenAaiiuno* 
I-.l'-dimapbtbyl (Jacobsen), A., i, 
694. 

Bu-8-nietb7M*naphtho7lh7draslfie 

(Mayer and SiEglitz), A,, i, 742. 

Bla-d'metbyUetrahydrO'S-faryl ether 
(Helferich and Weiuenhacen), A., 
i, 1115. 

Bii- 6 *meth 7 ltetrah 7 dro- 2 *a'P 7 r 7 l ether 
(Helferich and Weidexhaqen), A., 
i, 1115. 

Biamath, spectrum of (Nagaoea and 
Suoiura), a., n, 101. 

Z-aerics spectrum of (Duane and 
Patteuson), a., ii, 463. 

A^-aeries 8 i>ectrum of (DolejSbk), A., 
ii, 463. 

anodic corrosion of (Pbideaux and 
Hewis), a., ii, 511. 
liquid, density and surface tenaion of 
(Hooness), a., ii, 29. 
solubility of lead in (Di Ciri’A), A., 
il, 576. 

Biamath compoandi, preparation of 
(Pridkaux and Hrwis), a., U, 511. 

Biamath aalts, treatment of syphilis with 
(Sazebac and Levaditi), A., i, 89 ; 
(Fournier and OufiNOT), A., i, 801. 

Biamath tballous bromide and iodide 
(Canneri and Perina), A., ii, 
612. ^ 

^n’chloridB, compounds of diazonium 
chlorides with (Challenger and 
Wilkinson), T., 102. 
hydrides (PANErn, Johannsen, and 
Matthies ; Pa.s'rth, Matthies, 
and Schmidt-Hebrei.), A., ii, 383. 
su^iodide and su&oxyiodidc (Denham), 
A.,ii, 218. 

oxide, fusion diagram of mixtures of 
lead oxide and (Belladbn), A., ii, 
777. 

Biamath orgEoie aompoonds (Chai.* 
likoer and Wilkinson), T., 91 ; 
(Challenger and Ridoway), T.. 
104, 

action of thallic chloride on (D. and 
A. E. Goddard), T., 260, 
dimethoxide and dimethyl (Denham), 
A.,ii. 218. 

BUmathi iodidea of alkaloids (Fran- 
cois and Blanc), A., i, 851. 


Biamath detsotion and estimation:— 

detection of, by mirrors (Soheuchkr) 
A.,ii, 526. 

detection of, in urine (Aubry), A (i 
165. ’ ’ 

detection of, in urine and in saliva 
(Ganassini), A., ii, 590. 
detection and estimation of (Cakneuj 
and Perina), A., ii, 612. 
estimation of (Critohbit), A ii 
90. 

metallic, estimation of (Kdrtekackjr 
and Werner), A., ii, 877. 

Bismuth minerali, Spanish, chemical 
and spectrographic study of (Pina di 
Rcbie-s and Gila Esteban), a. ii 
576. ’ 

Biimnthinei, tertiary aromatic (Ciial. 
LKNGER and Wilkinson), T., 9 i • 
(Challenge?, and Kidgway), T ' 
104. 

RR'-Bisphenacylmethylmethylamlne, ind 
its hydrocldoiide (Mankicb md 
Heii.ner), A.» 1 , 351. 

Bls-T-phenozy-n-batTrylamine (Pcto- 
CHIN), A., i, 1176. 

s.'Biitripheaylmethylhydrailne, molec- 
ular rearrangement of (Stieolitz and 
Brown), A., i, 778. 

BUnlphitea. See Sulphites under 
Sulphur. 

Bis D'^oealerylaminoethane (Winbaus, 
Dobries, and Jensen), A., i, 60. 

Bia/^iTYalerylamiiioethyleiie, and its di- 
bromide (M'indaus, Dobries, and 
Jensen), A., i, 60. 

Biuret, preparation of deriTatives of 
(Fromm and Wenzl), A., i, 437. 
coiniwund of copper etbylenedUmine 
hydroxide with (Traube), A., i, 
719. 

Blackberry. See iZ/tius f nujticoftus. 

Bladder, silica calculus in the 
(Schlicht), A., i, 496. 

Bleaohiiig ehloridet, estimation of the 
available chlorine in (Koyer), A., ii, 
581. 

Blende, oxidation of (Helbronner and 
Rudolfs), A., i, 706. 

Blood, effect of poisons on the absorp- 
tion spectrum of (Lbwin and 
Stenoer), A., ii, 414. 
effect of radium emanation on (Hau- 
enstein), A. , i, 80. 
condition of electrolytes in (Nei'- 
haurf.n), a., i, 891 ; (Neihai'sex 
and Marshall), A., i, 1086. 
viscosity of, in relation to the di^ 
tribution of cholesterol and of uric 
acid between plasma and corpuscles 
(Rouzaud and Thi 3RT), A., i, 
391. 
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Blood, ostootio resistance and phoa- 
pliatides of (Bbibkuan). 1086. 
increased supply of^ during muscular 
activity (Hakbis), A., j, 606. 
elTect of profuse perspiiation on (Wil* 
BHAKI^ A., i, 79. 

chemistry of (Eobrrr-Seham and 
Nixon), A., i, 395. 
in pregnancy (Kilzjan’- and Shrr* 
wi».j-CALDwaLL and Lvlr), A., 
i, 48*. 

acetone' anbatences in, after injection 
of adrenaline (UniiBARb and 
WRionr), A., i, ^38. 
in diabetes (Ftrz), A., i, 192, 
neutralisation of acids by (Kknna- 
WAY and McIntosh), A., i, 788. 
effect of ether antesihesia on the 
acid-base balance of (van Slykk, 
Austin, and Ccllen ; Stehlr, 
Bourne, and Barbour), A., I, 
1085. 

amino-acids in (Cosi'antixo), A., i, 
131 ; (Abderhai.den), A., i, 287 ; 
(Okada and HAVASin), A., i, 483. 
amnionta in (Nash and Benroict), 
A., i, 1*1 ; (Nash), A., I, 483. 
calcium in (Mazsocco), A., i. 783, 
SOI ; (van Paassen), A., i, 
1208. 

of the new-born (Jonz.s), A., i, 80. 
distribution of calcium, msgne&iiim, 
potassium and sodium in (Krambk 
and TrsDAt.T,), A., i, 1087. 
cariwn dioxide equilibrium and hydro- 
gen-iou concentration hi (War* 
flORO), A., i, 788. 

elTect of potassium cyaniJa on cata- 
lase in (Wklkbr and Bollm.a.s’), 
A., i, 192. 

distribution of clilorides in (Mukai : 
VAN Crevbld ; Nor«;aari* and 
Gram), A., i, 287 ; (MrnesAKU), 
A., i, 2S0 ; (Disch*), A., i, 1086. 
distribution of chloriue in (Sirdrck 
and Haukhack), A., i, 1208. 
chloroform in, after death (Gin.'iON 
and Laidlaw), A., I, 1218. 
cholesterol derivatives in ( Lif.sc jiOtz), 
A., i, 392. 

coagulation of (Funck), A., i, 290; 
(HELtER), A., i, 291 ; (SiTRKR 
and Fonck), a., i, -393 ; (Pu k* 
ERING and HKWiri), A., i, 393, 
1208. 

effect of carbon monoxide, illutniii- 
ating cas and Ijenzene on (FonitE-s 
and Hours), A., i, 483. 
effect of alkaline earth chlorides on 
(Lkhmanx), a., i, 892. 
hy oupliylline (Meissner), A., i, 
193. 


Blood) action of nucleic acids on 
(Doyox), a., i, 82, 1087. 
action of phosphatides on (Zunz 
and La Barre), A., i, 697. 
presence of cyanic acid in (Nicioux 
ami Weltsr), A., i, 789. 
enzymes in (Comfi-on), A., i, 392, 
1087 ; (Bach siid Zubkowa), A., 
i, 893 ; (rixcussKN), A., i, 303. 
transformation of the fat in (Lif- 
-scHUTz), A., i, 392. 
action of germanium oxide on (Ham- 
ME-j'r, XowHKv, and Muller), A., 
i, 1086. 

physical chemistry dof lifcmoglobiu in 
(Brown and Hill), A., i, 1199. 
preparatiou of histidine from (Dem- 
.rA.vovsKi), A., i, 1052. 
distribution of homiones sod drags in 
(ScHAEP?]), A., i, 290. 
reaction of, with nascent hydrogen 
peroxide (Patzaueb), A., ii, 172. 
inorganic ions in, in tetany (Gross 
and Underhill), A., i, 2210. 
lipoids of in tuberculosis (Henning), 
A., i, 963. 

nitrogen constituents of, *in chronic 
nephritis (William.'?), A., i, 401. 
inorganic phosphates in (Lehman), 
A., i, 191. 

eHcct of pilocarpine on the composition 
of (Boknrtbjn anil Vogel), A., i, 80. 
proteins of, and their part in the 
transport of carbon dioxide (Au- 
axNDA), A., i, 1209. 
action of purine diuretics oo the con* 
centration of (Nonnenbruch), A., 
i, 79. 

distribution of quinine in (Rona and 
Blouh), a., i, 290. 
b.-emolysis of, bv quinine (Lugeii), 
A.,i, 81. 

action of salvarsan on the serum and 
corpuscles of (KnrrsCHRV.sKY), A., 
i, 394. 

effect of administration of sodium 
chloride on (Samson), A., i, S2. 
siig.ir in (Cammipcje, Forsyjji, and 
Howard), A., i, 81 : (Falta 
and BiCHTKR-QuiTiNnO, A., i, 
696; (Ro.sENBEiic), A., i, 789; 
(Stamak), a,, i, 1208. 
in narcosis and disease (Chant* 
baine), a., i, 192. 
action of adrenaUnc on (PETicxYr 
and Lax), A., i, 403. 
effect of amino-acids and fatty acids 
on (Pou.ak), a., i, 483. 
effect of carlion dioxide on (Bi.v- 
swangkr), a., i, 962. 
action of phosphates on (Klias and 
Weiss). A. , i. 1085. 
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Blood, elfect of sugar injection on 
ihe sugar content and the wliite 
corpuscles of (Moraczewski and 
Likdneu), A., i, 402. 
arterial and venous, distribution of 
sugar in (Henriquks and Eoe), A., 

3, 191 ; (Tuuban), a., i, 482. 
capillary and venous, sugar distribu- 
tion in (Xeuwibtu and Kleixeb), 
A., i, 1208. 

fate of sulphides in (Hacoaku aud 
(Jharltom), a., i, 287. 
distribution of urea in (Etienne and 
V isRA 1 N ), A. , i, 963. 
distribution ofc’iric acid in (Tueis and 
Benedict), A., i, 82; (Chaue- 
FARD, Bkodin, and Guigaut), A., 
i, 1086. 

free and bound water in (Neuhai'SRN), 
A,, i, 696. 

morphological changes of (Penit- 
MALi.l), A., i, 802. 

defecation of, for the estimation of 
carbamide (Ioxescu), A., ii, 596. 
respiratory changes in (Austin, 
Cullen, Hastings, McLean, 
Peters, and van Slyke ; Petehs, 
Cullen, and Austin), A., i, 1207. 
calves', coDceutration of proteins in 
(Howe), A., i, 1084. 
effc'-t of ingestion of colostrum on 
(Honyz), a., i, 80. 

of children in tetany, calcium in 
(Roblbh), a., i, 192. 
dogs’, lactic acid in (H.astings), A., i, 
81. 

human, hydrogen-ion concentration 
in (Barckoft, Buck, Hill, 
Parsons, and Suoji), A., i, 
891. 

jtartial pressure of o.KVgen in (Bar- 
CKOir and ^^agahashi), A., i, 
890. 

reducing power of (CuurEB and 
■\Valkki 0. Ar, i, 1084. 
uric acid in (Morris and Macleod). 
A.,i, 392. 

shed, acid-production in (Ev.ans), A., 

i, 890. 

reaction of (de Coubai.), A., i, 79 ; 
(OiNWAY and Stefhes), A., i, 892. 
Blood detection ud estimation . — 
analysis of (RiCHiEB-QuiriNr.K), A., 

ii, 240, 407 ; (Pincus.skn and 

Flokos ; PiNcuiM^EN and Momfer* 
katu8-Floho.%), A., ii, 408 ; (Folin 
and Wu). A., ii, 540 ; (Koun), A., 
li, 596 ; (Utz), A., ii. 800. 

analyses of Hie corpuscles and plasma 
of (Wu), A., i, 483. 
analysis of gases of (Mriek and 
Krunig), A., i, 191. 


Blood detection and estimation : — 
collection and analysis of ,.(Au&^l^c, 
Cullen, Hajstings, McLean, 
Peters, and van Slykb), A., i’ 
1207. 

detection and estimation of, in urine 
(J 0 BANNES 8 BN), A., ii, 724. 
estimation of acetone substances ia 
(Hubbard), A., ii, 234. _ 
estimation of fatty acids' in (Blook, 
Pelkan and Allen), A., ii, 693. 
estimation of amino-aoida in (Petm-. 
jean), A., ii, 636. 

estimation of ammonia in (Gxn. 

Andresen), a., ii, 528. 
estimation of bilirubin in (Holzer and 
Mehneu), a., ii, 799. 
estimation of calcium in (Weiss; 
Clark), A., ii, 227 ; (Ling ani 
Bushill), A., ii, 587. 
estimation of carbon monoxide in 
(Sayers and Yant), A.,ii, 868. 
estimation of chlorides iti (Friemi), 
A., ii, 389; (Petbohachek; 
Isaacs), A., ii, 716. 
estimation of creatine and creatmine 
in(BEHKB and Benedict), A., i, 78D. 
estimation of ethyl alcohol in (Wio- 
mark), a., ii, 769. 
estimation of fibrin in (Gram), A., ii, 
240. 

estimation of fibrinogen in (Geam^ 
A., i, 288 ; (Lbrndkrxz and Gro- 
MELsKt), A., ii, 798. 
estimation of gases in (van Slyee 
and Stadie ; Stadie), A., ii, 78. 
apparatus for estimation of gases in 
(van Slyke), A., ii, 158. 
estimation of hydrogen ioua in (LiNti- 
hard). A., ii, 240. 
estimation of hydrogen carbonate inJ 
hydrogen ions in plasma and (van 
Slykb ; Cullen), A., ii, 672. 
estimation of iron in (Brown), A., ii, 
S19. 

estimation of lecithin in (Rasllk 
and Knudson), A., ii, 719. 
estimation of lipoids in (Lemelakp!, 
A-, ii, 666. 

estiiuation of magnesium in (De.m^), 
A., ii, 659, 

estimation of non»protein uitrogen in 
(Punder), a., ii, 683; (RicHTEr.- 
Qui rrNEH and Hoen linger), 

717. 

estimation of the oiygen-combimDS 
power of (Lundsgaakd and Muv 
i.kr), a., ii, 724. ^ 

estimation of phenols in (Pelk. 4>,. 
A., ii, 399. 

estimation of phosphoric acid 
(Bloob), a., ii, 84. 
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Blood detection and eatlmatloa : — 
estimation of proteins in (Howe), A., 
172. 

estimation of proteins and nitrogen 
in (Biehuy and MoQt^Ex), A., ii, 

m. _ 

estimation of sugar in (RofiSNBEiia), i 
A., i, 482 ; (Guy), A., ii, 94 ; (Tek- 
vabkt). A., ii, 166; (Reirt), A., 
ii, 323 ; (Stepp), A., ii, 692 ; 
(LABBfe, Nepveux, and Komiuis), 
A., ii, 663 ; (Ernst and Weiss), A., 
ii, 724 ; (Csokka andTAGGARr), A., 
ii, 879. 

estimation of sulphates in (Denis), 
A., ii, 225. 

estimation of urea in (KicloUX 
and Welter), A., ii, 170; (Gad- 
Andrbsek), a., ii, 536. 
meometor for estimation of nrca In 
(Clogke), a., it, 237. 
estimation of uric acid in (Gl'ill- 
aumin), a., ii, 170; (Gricaut; 
Uenedict), a., ii, 405; (Pvchek), 
A., ii, 668, 

estimation of uric acid and urates in 
(Bai'Uan and Keblek ; Guillal*- 
min), a., ii, 796. 

Blood’Corpoeclee, effect of narcotics on 
the charge on (Meieb and KbuMC), 
A., i, 191. 

agglutination and sedimentation of 
(Stahlisgsk; Ruknst&om), A.,i, 
289. 

Tolunie curve of, in hypettonic solu- 
tions (Takei), a., i, 289. 
stability of susjMDsions of (Bkinkuan 
and Wastl), A., ), 289. 
effect of extirpation of glands on the 
development of (A^hek and .Ma'i- 
stMo), A., i, 298. 

permeability of, for dextrose (van 
Cksteld and Brinkman), A., i, 
192. 

li;tmoIyais of, by eosin (Schmjdt and 
XORMAU), A., i, 892, 
fixation of quinine by (Bo.na and 
Block), A., i, 484. 
red, colloidal sU-ucture of (Hattori), 
A., i, 192. 

osmotic resistance curves of (H.isi- 
buboek), a., i, 606. 
permeability of (Wikchmask), A., 
i, 80, 289. 

influence of potassium and radio- 
active substaucesou the oxidation 
velocity of (Ellincek), A., i, 
288. 

human, dextrose content of (Bunn- 
I'-EK), A.,i, 696. 

white, glycogen content of (db Haan), 
A,, i, 181. 


Blood-corpnscles, estimation of non- 
hajiDoglobia nitrogen in (Scuoen), A., 

Blood-lonse. See Schiioiieura lanigera. 

Blood-pigments (Kusteu and Gerlach), 
A., i, 596 ; (Kustek), A., i, 884. 

Blood-plasma, combination of, >vitb 
carbon dioxide (Taistka; Chanu- 
TiN), A., i, 288. 

sugar in, in relation to sugar in cere- 
brospinal fluid and aqueous humour 
(de Haan and van Creveld), A., 
i, 295. 

Jiuinan, flocculation of (StajilinoerK 
A., i. ii88. , 

estimation of phosphates in (Denis 
and V. liEYSENBiri;), A., ii, 684. 
estimation of inorganic phosphorus in 
(Mvers and Shevky), a., ii, 465. 

Blood pressure, effect of adrenaline on 
(Kichaud), a., i, 891. 

Blood-serum, ultra-violet absorption 
8|>ectra and optica) rotation of the 
jiroteics of (Lewis), A., U, 245. 
buffer systems in (Doisy, Eaton, and 
Cboukr), a., i, 963. 
calcium in, in pregnancy (Maz/.occo 
and iloKOS), A., i, 892. 

Blood-serum, cholesterol in (Stbauss 
and ScHURAKDT), A., i, 1209. 
isolation of tlie coagnlatiog enzyme 
from (Blbibtheu), A., i, 1084. 
colloidal equilibrium of (Fischbb), A., 
i. 1209. 

action of soaps with (Jariscb), A., i, 
1087. 

estimation of atrojdne in (van dkr 
Hkyde), a., ii, 669. 
estimation of globuliiiB in (Henley), 
A., ii. 671. 

estimation of indicaa in (Snapper 
and VAN Vlotk.s), A., «, 793. 
estimation of salicylic acid in (Hbbis- 
sRYl, A., ii, 880. 

Blood-vessels, action of calcium and 
potassium ions on (Hamburger), A., 
i, 606. 

BUnnfa essential oil from 

(SiMONSEN and Rau), T., 876. 

Body fluids, physical chemistry of 
(RusznyAk and Hetj-nyi), A., i, 
291. 

sulphates and sulphuric acid in 
(Heubner aud Mbyek-Bisch), A, 
i, 291. 

Boiling point, relation of melting point 
to (I.OHBN/ and Herz), A., ii, 789. 
relation between melting point, critical 
temperature and {PnL'l>’HOMME}, 
A., ii, 349. 

Soldo leaf oil, constituents of (Roure- 
Beuhu-Nd Fils), A. i, 846. 
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Bone fet/ analytical conatanta of | 
(EIckart), A'., i, 967. i 

Borneoli preparation of {Fabbiques de | 

PrODUITS CHIMIQUES 1)E ThANN 

BT DB Mulhousb), A., i, 560. 
from pinane hydrochloride (Vavon 
and Bbkxon), A., i, 943. 
Borneolearhoxylio acids (iiKEUT)» A., ij 

837 - 

n- and wo-Bornyl chloride, equilibrium 
of caraphene Uydrochloriile with 
(Merrwkin, Emsteb, ami Jous- 
SBN), A., ii, 751. 

Bomylene, preparation of (Mekrwein 
and Joussen), A., i, 1042. 
Bornylaemlcarhaaide (Neighbors, Fos- 
ter, Clark, Miller, aud Bailey), 
A., i, 881. 

Boric acid. See under Boron. 

Boroaeetic acid, hydroxyaiithraquinone 
eaters of (DiMROTH and FaUST), A., i, 
156. 

Boron, atomic weight of (Baxter and 
Scott), A., ii, 285 ; (HOnigschmid 
and Hircke.n'bach), A., Ii, 641. 

New Zealand, isotopes of (Monro), 
T., 986, .. 

Rdntgen rays from (Hvohes), A., ii, 
184 ; (Holtsmark), A., ii, 543. 
Boron alloys with carbon and iron 
(Vogel and Tammann), A., ii, 852. 
Boron nitride, reaction of, with metallic 
oxides (Sbobgi and Nasim)» A., ii, 


564. . 

inoxide, phosphorescence of hydrated 

(Tiedb and Wulff), A., ii, 245. 
Borio acid, organic phosphors of 
(Tiedr, 'Wulff, and Raooss), A., 
ii, 8 ; (Tomasciiek). A., ii, 763. 
effect of hydroxy-organic com- 
pounds on the hydrogen-ion con- 
centration of (Rimbach and Ley), 
A., ii. 342, 

and its salts, complex compounds 
of, with fnictose and with mann- 
itol (Gilmolk), T., 1333. 
action of, on mannitol (DrniiisAv), 
A.,i, lUO. 

hydroxyanthraqiiiuone esters of 

(Dikkoth and Faust), A., i, 
156. 

estimation of (STr.ECKERand Kanx- 
Ai'PKL), A., ii, 784. 
estimation of, in presence of j»hos- 

phoricacid(KoLTHorF; Deerns), 

A., ii. 867. 

Borates (Sbokgi and Ferki), A., ii, 


668, 764. 

dissociation and hydrolysis of, in 
solution (Mknzel), A., ii, 345. 
Folyhoratea {Rosenheim and Leybbr), 
A., ii, 50. 


Boron 

Hexahydrodiozydlborott, potassium 
salt (Ray), T., 1088. 

Boron organic compounds, preparation 
of (Krause and Nitscue), A., i, 
22 . 

trialkyls (Krause and Nitsche), A. 
i, 22. 

mono- and di-phenyl fluorides and tri. 
phenyl (Krause and Nitsche), 
A., i, 694. 

Brain, constituents of (Shimizu), A,, i, 
85. 

phosphosuljihatiiles and lecithin from 
(Frankel and Gilbert ; Frakkel 
and Ka8z), A,, i, 294. 
zinc and copper ^ compounds in 
(Bodanskt), a., i, 194. 

Brass, protection of, from corrosion 
(Manley), A., ii, 840. 
eatimatiou of antimony in (Evans), 
A., ii, 231. 

red, estimation of antimony and tin 
in (MOck), a., ii, 722. 

Brassidic acid, ethyl ester and 
anhydride of (HoLDE and Schmiijt), 
A., i, 982. 

i^oBrasilein, synthesis of (Ceabtrse 
and Robinson), T., 1033. 

Bridge Unkings, rupture of (Wahl), 
A., i, 653. 

Bromates. See under Bromine. 
Brometone. See ^ert.-Butyl alcohol, 
fribromo*. 

Bromic acid and Bromides. See under 
Bromine. 

Bromination of organic acids (Ward), 
T., 1161. 

Bromine, atomic weight of (Moles), 
A., ii, 141 ; (Haxteu), A., ii, 370. 
spectrum of the vapour of (Ribaud), 
A., ii, 3. 

solid, vapour pressure of (Henglein, 
V. Rosenberg, and Muchlinski), 
A., ii, 760. 

water, action of, on indenc (Read and 
Hurst), T., 2550. 

Hydrobromic acid, heats of ueutialisa- 
tiou of (Richards and Rowe), 
A., ii, 425. 

gaseous, density of (Moles), A, u, 
110 . . , 
Bromides, retention and excretion oi, 
in tlie orginism (Baub ana 
OrPENHElMER), A., i. 968. 
estimation of, with silrer niUate 
(Kolthoff), a., ii, 581. . 

estimation of chlori<les ana, in 
presence of iodides (Kolthofi), 
A., ii, 79. , 

Bromic acid, estimation of (Kikuchi,, 
I A., h, 519. 



index of subjects. 


Bromine : — 

reBsction spec.™ 
(&bae«p. SchpbeT^M., ii. 

(Gupta .pd Tuoaij^^" 

Bromine eetimation 
estimation of in . • i 
(Damiens), A. 79""^' 

‘iHFrltrS.sis 

»f («CEE), 

(I.ETOHS a.id Fric^I a r“6'-'“ 

M»Ba,»Id.hyd., ,.broZ’:, .ct U 'of 

sodiomsloiiio ester with (FrLkJ 
eiiJ Geoeoer), a., i, 808 ' 

' salts of (Wis-. 

DAUs,DuRKiEs,and Jensen) A i 60 

|frR;EAt‘':;idp"uTii.7“A''’^f's- 

Tc/o^tatio.l-carboxyiic „id, i.|,,.jr. 

Bnteae-aS-dicarboxylic.fl-acetic 

i>-«MER)!:‘T°:‘Mi7“’'‘ 

^ of (Baudren-,;- 

'•^»ORitrU,.’(BHUVEANTS), A., i, sir, 
‘■BEtoxybntyroRitrUe. (Urttrants), 

188 . HamiIaIo.n), a., 

cxxij. ii. 
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»nd itsTthiS^dr^tCnrE^’’”™"'*”*' 
GSAi’), A., i, 951. (' 5 '’r*KDKeT and 

a“ro. “-“'“'F' -hexoio 
To- 

Preparatioo of ’(O eu^sste.n), A., i, 
alcohol, tri'bromo-, and M 

■.:a„s«ss.T.K:;Si: 

8-«-Bijtylbsrbiturie acid, and D-bromo 
|tl.yl cater (Dux and’vunER). I™":; 

*■ Vo'®E“)fA“'’’i'“8r7 

‘“Nn‘^S”Eri ‘fV 

’"MLl.T^Ttm -"'i 

Bnchn-camphor, preparation of (Ass 
HINA and lliTUHORi), A., i 66? 

* A^.'^^'eib of (iuESEE), 

(VAN- SevKE), a., i, 

for colorimetry (Acrie, JIsrron 
An_ert, and Seaoee), A., ii, 

Bjstems in blood-sernm (Duisv 
“">1 Chovke). a., i 963 
BufotaUn (WlELAND), A., i 200 ’ 
B^oUUdin(W.ELAN-;;),A.,'i.2W. 

“•noT A.;'- sot"' 

Bnfotalone (U'lEtANii), A., i. 200 
■““Jofoiin (WiEEAND and Ai.i.es),’ A., i 

Bnrnsr, rotary (Lockeman.n), A., ii, 

Baladieae, formation of, from ctliylena 
^AXEm, SUYDAE, and OpK.ivER), 


46 
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Batald«h 7 de> preparatton of (Gadk- 
8TKIH), A., it 112 ; (Adam and 
Lego), A., i, 222. 

n-Batjl'A’A'-dimfithjlmalonamide (Dox 
and Yoder), A., i, 808, 

A^-Batylene, action of selenium chloride 
on (Boord and Cope), A., i, 421. 

Aa-Bat7lanet7-chloro*(&AUDR£XGi(iBN)t 

A., i, 710. 

B>iodo-(KAUFMAKKandScu\vEmER), 
A., i, 2U. 

A 0 'Bnt 7 leiie, a-bromo-, and a-chloro- 
(Baudrexghies), a., it 710. 

V»oBat 7 lene‘a 777 ' tetracaibox;Ue acid, 
ethyl ester (Inogld and Nickolls), 
T., 1643. 

i5oBat7leQe-a77'-tricarbox7lie acid, and 
its ethyl ester (Ingold and Nickolls), 
T., 1644. 

Bnt 7 lli 7 drox 7 nialonle acid, 0-hydroxj-, 
and its barium salt (Helferich and 
SpEfDRL), A., i, 7. 

7 >isoBut 7 lldenemalonolaetoae, ethyl 
ester (Franke and Grobgek), A., i, 
808, 

sec. -Batylmalanainide (Dox and Y ODER), 
A., i, 816, 

n'Bntylxoalonic acid, and bromo>, de* 
riratives of (Dox and Yodbe), A., I, 
803. 

sec. ‘Butylmalonie aoid, methyl ester 
(Dox and Yoder), A., i, 816. 

cyc/cButylmctbyldimethyUmine, and its 
salts (Demjaxov and Pojauenko), 
A,, i, 997. 

laoBatyl methyl ketone, o>chloro-0> 
hydroxy-(7/ic«7j?/ ozUlt clilorohydrin) 
(Pabturkau and Bernard), A., i, 
717. 

d/'P'Sec.-Batylphenyihydraxiae, and its 
aerivatives (Glattfield aud AVer- 
THRiM), A., i, 386. 

fcrf.'Butyl propyl ketone (Leroide), A., 
i, 216. 

S^n-Butylthiol-S-phenyl-SanUlno- 
methylene-d-glyoxalone (Dain.s, 
Thompson, and Asendorp), A., i, 
1186. 

Butyranilidfl, (rtbromo- (van Pe.ski), 
A., 1, 106. 

isoButyrbydroxamlc acid, and its salts 
and derivatives (Jones and Scott), 
A., i, 4,64. 

Bntyric acid, preparation of (Adam and 
Lego), A., i, 222. 

formation of, by fermentation (Neu- 
berg and Auinstein), A., i, 91. 
oxidation of, by hydrogen peroxide 

(■\ViTZEMANjr), A., i, 6, 
estimation of, in inistnros irith 
acetic acid (Notenbaakt), A., i, 
791. 


n-Butyrie acid, a-amfno-, and its de- 
rivatives (Curtius and Sibber), a 
i, 723. 

B-bydroxy-, estimation of (Hub- 
bard), A., ii, 234. 

dl-Bntyric acid, 07 -dihydroxy-, pre- 
paration and resolution of (Qlati'- 
7 IELD and Sander), A., i, 318. 

wcBtttyric aoid, a-hydroiy-, action of 
thionyl chloride on (Blaisb and 
Montagnx), a., i, 716. 

Butyrolactone, chloro-, and its acetal 
(Carriers), A., i, 319. 

Batyropbenol, tnbromo- (van Piski) 
A., i, 106. 

t«)Butyryl chloride, a-chloro-, and ils 
anilide (Blaise and Montagmb), a 
i, 716. 

isoButyryloxyii^ohntyiyl chloride, «. 
chloro-, aud its anilide (Blaise and 
Montaone), A., i, 716. 

n-Butyrylinlphnric aeld (van Peski) 
A., i, 106. 

BystropogoM ccoius, oonstituenu of 

(Whelan), A., i, 847. 


C. 

Caeothellne, preparation and derivatives 
of (Ledchs, Osteruurc, and 
Kasurn), a., i, 362. 
degradation of, by bromine, and its 
derivatives (LbucU-s, MlLDBKA^SD, 
and Lxucns), A., i, 1062. 
colour reaciious of (Lxuuhs and 
KAsnBN), A., i, 468. 

Caetui alkaloida (Spath), A., i, 163, 
567 ; (Spath and RoDER), A., i, 852. 

Cadalene, and its synthesis and deriva- 
tives (RuricKA, Meyer, and Men- 
GAZziNi), A., i, 560 ; (Kueicka and 
Seidel), A., i, 562. 
methylisoprD])yli>aphthaleneB from 
(Kczicka and MINoaueNI), A., i, 
1001. 

Cade oil from /nniperMs oxyeednu 
(Huerrb), A., i, 505. 

Cadmium, band epcctrum of (HvLTHt:) 
and Besgtsson), A., ii, 677. 
fiaorvRcence of the vapour tf (vas 
DER Linobn), a., ii, 181. 
heat of BolutioD of, in hydrochloric 
acid (Richards and Tamauu), A., 
ii, 475. 

rate of solution of, in ferric alnm 
(COLLENBERG and BoDFOUSf), A., ' 
ii, 431. 

sohihility of lead in (Dl Cai’BA), A.. 

ii, 676. . 

redvtctionswUli, in volumetric suav*'* 
(Treadwell), A., ii, 780, 788. 
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CadmluB allo^i with magnesiam (Guil* I 
LKT), A., ii, 670. 

heat of formation of (Biltz and 1 
Hohomt), a., ii, 350. 
with meroury, use of, in analysis 
<KAKd}, A., ii, 529. 

iodide, crystal stinclnre of 
(Bozorth), a., ii, 851. 
nitrate, mixed crystals of calcium 
nitrateand(HA8SELBLA'iT).A.,ii, 61. 
nickel nitrites, complex (CurriCAj, 
A., ii, 449. 

alkali seleiiates (Tuiton), A., ii, 502. 
sulphate, specidc heat of (Cohen and 
MoEsvELD), A., ii, 347. 
organic compoands ; — 
dimethyl, preparation of (D£ Mahler), 
A., i, 240. 

Cadninn eitimation: — 
estimation of, Tolumetrically, with 
ferrocyaoidei (Treadivell an«l 
Chbbvkt), a., ii. 780. 

Cadmiam oells. See Cells. 

Ceiiom, absorption spectrum of (Lind- 
say), A., ii, 599. 

indnction spectrum of (Dunoyeb), 
A., ii, 729, 

photoelectric effect in the vapour of 
(Williams and Kunz), A., ii. 809. 
density of, at absolute zero (Hebz), 
A., ii, 289. 

Cositun silver gold bromides (SusciiMo), 
A., n, 614. 

chloride, use of, in microchemistry 
{Ducix>ux), A., ii, 77. 
auric chlorides, complex (Wells), A., 
ii, 449, 514. 

Ceiiam detection : — 
detection of (Missenden), A., ii, 058- 
Ciffsloe, chloroform extraction apjiaiatus 
for (Schaap), a., ii, 797. 
in the blood and urine after pBreiiteral 
administration (Loeb), A., i, 705. 
excretion of, in urine (Fkiedberg), 
A., i, 88. 

iu urine after tea and cofToo drinking 
(Oki'sitima), A., i, 703. 
estimation of, with silicotungstic acid 
(Azadian), A., ii, 237. 

Cslcita, e<]uilibriuni of arseooita with, 
in aqueous solution (Hackstrom), 
A., ii, 849. 

Calcioin, exploded-wire S{>e^tmra of 
(Sawyer and Bkgker). A., ii, 803. 
vjijwiir pressure of (riLUNu)* A., ii, 
291. 

am^fhits alloys, absorption of nitrogen 
hy (Ruff and Hautmank), A., ii, 
377. 

alciam alloys with mercury, electrolytic 
I'wparatioa of (Nkuhapsex), A., ii, 
643. 


Calcium salts, antagonism of potassium 
salts and (Spiro), A., i, 85. 
fixation of, by animal tissues (Fkeudbn- 
bero and GydKBV), A., i, 87, 291, 
299, 608. 

distribution of, in blood (JoNEs), A., 

i, 80; (Mazzocco), A., i, 788, 891; 
(Kramer .aiul ’I'i.sdall), A., i, 
1087 ; (van I’a-assk-x), A., i, 1208. 

in blood of children with tetany 
(Robles), A., i, 192. 
in blood serum in pregnancy (Maz- 
zocco and Moron), A., ii, 892. 
metabolism of. See MetaboUsra. 
precipitation of, ‘in the presence of 
hydroxyl ions {Mattson), A., i, 
800. 

Calcium carbide, preparation of (Bo- 
TOLFSKS), A,, (, 1107. 
caiboiiatc, solubility of, in water 
(O.saka), a., jj, 830. 
precipitation of, to resemble mother- 
of-peail (C).ft.MENT and llivihr.K), 
A., ii, 600. 

estimation of alkali in, by the 
A.R. method (Singleton and 
Wu.i jams), a., ii, 527. 
chlorite (Levj), A., ii, 567. 
haloids, ammonia contpoumls of 
(Hltitg), a., ii, 849. * 

hydroxide, colloidal (v, Gi.asbnapp), 
A., ii, 848. 

nitrate, crvstnl structure of (Vboard), 
A., il, 503. 

mixed cry.stals of cadmium nitrate 
and (Hassklrlatt), A., ii, 61, 
o.xide, precipitation of, with ferric 
oxide (CriARRiou), A., ii, 103. 
pliosphate, liquid crystals of (GaV- 
BERr), A., ii, 445. 

phosph.ates. equilibiiiim of foiuiation 
of, and their solubility (Dikckmanx 
and Houdhemoni), A., ii, 292. 
silieidcs (Wohler and JIlller), A. 

ii, 293. 

sulphate, equilibrium of sodium carb- 
onate and (Syrkin), A., ii, 690. 
See also Gypsum, 
tungstate (Smith), A., ii, 774. 
Calcium organic compounds : — 
cyanide, pure, preparation of (Pin- 
CAHr«). A., i, 532. 

Calcium estimation: — 
c.sririiation of (Laidlaw and Paynk), 
.t., ii, 786. 

estimation of, volunietrically (VuR- 
THKtM ami VAN BkI'.s), a., ii, 869. 
estimation of, in blood (Weiss ; 
Clark), A., ii, 227 ; (Lino and 
1 U?shill), a., ii, 587. 

estimation of, in natural phosphates 
(Mmuhick), a,, ii, 653. 
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Caleittm estimation 
estimation of, in ]>rescnce of maj^nes- 
ium and phosi'liales (SuuiiL), A., 
ii, 895. 

estimation of, in soils (Shbdd), A., ii, 
527. 

estimation of, in urine (Shoul and 
Pbulev), a., ii, 395. 

Calcium ammooinm ( Bo i olfse!i), A., ii, 
670. 

Calorimeter, continuous flow (Keyes, 
Gillespie, and Mitsukuri), A., ii, 
424. 

Calorimetry, res-earches on (\'’EUKAnE, 
Coops and Hardman), A., ii, 474 ; 
(Verkaue), a., ii, 740. 
of slow lu-ocessos (Barry), A., ii, 
473. 

animal (Taistra ; Chandtik), A., i, 
288; (liUSK and Evenues), A., i, 
292 ; (Atkjnso:^, Rapport, Lusk, 
SODBRSTROM, ttud EvENPEH), A., i, 
966. 

bomb, correction for tempcratui-e in ■ 
(ESGSTKdM), A., ii, 27. 

Galvee, blood of. See BIoo*!. 

Camel, colostrum of. See Colostntm. 
Camera laodorata, use of the (I£o:euko), 
A., i, 84. 

^ainj>(i,nuii( rotundi/duu constituents of 
(Sprinorr), a,, i, 797. 

Camphene, l^ydrochluridc, preparation of 
(Chemischb Fabkik. auk Ak- 
TIEN TOUM. E. SCHERINU), A., i, 
943. 

equilibrium of and i.<w.lioniyl 
chlorides with (ilKKRWEi.N', vav 
Emsi'Sk and Joussen), A., ii, 
751. 

Camphenecarboxylic acids, and their 
salts and derieatirea (Bredt), A., i, 

937. 

Camphene glycol, chlorohydrin of 
IDki ojuf), a., i, 327. 

Camphenilone gronp (Ko^ppa and Ros* 
CRIEK), A., i, 1157. 

Camphenilylxanthic acid, methyl ester 
(Koifi’PA and Roscuiku), A., i, 1187. 
;;-CamphoearboxyUc acid{buEbT), A., i, 

938. 

erans-a-Campholanamide (Kleucker), 
A., i, 736. 

dl-fis' aud- tranj- a'Campholanie acids, 
and their derivatives (Kleuckeu), A., 
i, 736. 

Cainpholie acid, hydroxv- (Palprat'!, 
A., i, 648. 

i>oCampholic acid, and broino* and their 
salts and derivatives (Kupe and 
^-Briellmank), a., i, 1017. 
d2>tS9CamphoUc acid, derivatives of 
(Kleucker), A., i, 736. 


a CamphoIytio acid, intra-annular tanto- 
merism of {ChandraseKA, Ingold, 
aud TnORPE), T., 1542. 

Camphopropan ^-ol, and its phenylure- 
thane (Haller and Bauart>Lucas) 
A., i. 460. 

Camphor, and a-bromo-, rotation of, in 
varions solvents (Wettebeors), 
a., ii, 247. 

equilibrium of ethyl alcohol, water 
and (ScuEKiRGA), A., ii, 585. 
equilibria of phenols with (Kremank 
andOuELGA), A., i, 159. 
analysLs of preparations of (Frakcoi.s 
and Luce), A., ii, 667. 

Camphor, catalytic redaction of 
(Komatsu and hlASUMOro), A., i, 
752. 

Camphor. bromo>, estimation of(EAT 0 R] 
A.,U. 826. 

ft'^bromo- (Lowry,* Steele, and 
Burufss), T., 633. 

Camphor oil, constants of (Gattefoss^), 
A., i, 1167. 

Camphor-d'aHylaminoethylimide, and 
its hydrobrondde (Society ok 
Chemical Industry in Basle), A., i, 
255. 

Camphor-^'amiueethyUmide, and its 
hydrobroniide (Society op Chkmtcal 
Industry is Basle), A., i, 255. 

Cainphor-0'bromoethylimide (Society 
OP CiiBMtcAL Industry in Basli), 
A., i, 255. 

Campbor-0'Obloroethylimlde (Societv 
OP Chemical Industry is Basu), 
A., i. 2.55. 

Caniplior-0'diethylaminoethyUmide, and 
iU hydrobruuiide (So<'rErT or 
Chemical Industry in Basli), 
A., i. 255. 

Camphor'0-dimethyIaminoethylimide, 
and its hydrobiondde (Society of 
Chemical Industry in Basle), 
A., i, 255. 

fl'Camphordioxime, nickel compound 
(UiGiAVi), A., i, 363 

Camphoreins (Singh, Rai, and Lai], 
T.. 1421. 

Camphoreosin. See Kesorcinolcamphor- 
oiu, teirohromo. 

Gamphor-0-hydToxyethylimide (Societv 
or Chemical Inuusi'kv is Basle) 
A., i, 255. 

Camphoric acid, preiiaration of deriva- 
tives of (Society of Chehicai- 
ISDURTUY IN BahLE), A., i, 

(Faust), A., i. 748. 

Camphoric anhydride, action of p-creso! 
with (Krishna), T., 255. ^ 

'/f-Camphorimine niliite (Kleucker. 
A., i, 736. 
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fu mphor fl^piparidylatliyltmidft. ftod Its 
Jjydrobromide (Society of Cubuical 
lispuaTET IN Basle), A-, i, 266. 
CanuslUte. from ]lrit)sh Columbia 
(Ellswoeth and Poitevih), A., ii, 
804. 

Cauesf' See CarciooTTia. 

CftEdlsaut oil. See Lumbang oil. 
CAontohoue [india-rubber), structure of 
{OciviRu), A., i, 45 ; (Kibchhok), 
A., i, 945. 

constitution and hydrogenation of 
(Staudingkb and Fkitsi'mi), A., i, 
1043. 

size of molecules of (Habbieh and 
Evers), A., i, 357. 
problem of the synthesis of (Plotnn 
KOW), A,, i. 419. 

action of concentrated sulplioric acid 
on (KxncHHOK), A., i, 562. 
vulcanisatiou of (iloifiv), A., i, 843. 
use of roercaptothiazoles in (lltil'NI 
and Koma.vi), A., i, 7.55. 
analysis of articles made of (Di eopr), 
A., ii, 91. 

vuicanised, estimation of sulphur in i 
(Dyer aud Watson), A., ii, 658, 
782. 

iapii/oUaossB. constituents of the beny 
fruits of (Nowak aud Zbll.nbk), A., 
i, 615. 

Itpialein, coostitutioo of (Ott and 
Zimmbkman.n). a., i, 137. 

CapcVa bursa padon's, use of, as an 
ergot substitute ( Wasiukv), A., i, 907. 
Capaalarin, and its derivatives (Saua 
and ChoUDHI’RV), T., 1014. 

C&rbamio acid, amuiooiutn salt, 
eqiulibrinm of formation nud 
stability of (PAURirOLT), A., ii, 272, 

747; (Wkoscheider), A., ii, 376: 
(MATtCNON and FRfiJAcqrE-s), A., ii, 
445, 499. 

Catbamlc acid, dfchloro*, methyl ester 
(DarrA ami CHArrBKJRK), A., i, 
Carbaaic acids, formation of azides of 
(Oi.iveri-MandalA), A., i. 473. 
Garbamio acids, ttiio-. See Thio- 
carbamio acids. 

Carbamide [urea), i-ref>arstioD of 
(Badischs Anilix- A Soda- 
Fabkik), a., i, 992. 
from cyanamide (Fakbwebke 
voRH. Mbistbr, Lucius k 
Brunino), a., i, 993. 
synthesis of (Bailbt), A., i, 815. 
ftnm aromoni* (Matioxon and 
Frejacqubs), a., i, 723 ; ii, 272. 
comjwuiids of benzoic acid ami 
Osaka and Ando), A., i. 1127. 
estiiustion of. .with sodium hypo 
broniite (Wernkr), T., 2318. 


Carbamide {ureu), estinnatton of, in 

blood (loNEsuu), A., ii, 596. 

See also Urea. 

Carbamide, chloro- (DsTfEUi), A., 

236, 327. 

Carbamides, constitution of (Wer.neb), 
T., 2318. 

Carbamides, substituted, preparation of 
(Albert), A., i, 370 ; {Ta.vbebo 
and Wixkel), A., i, 1009. 
thio*. See Thioeatbatnides. 
3;3-CarbamidebiB-6methoiyhe]iBoieacid 
(I/ermaxs), a., i, 1151. 
o-CarbamidobeozeossElphonic acid, and 
its salts and acetyl derivative, potass- 
ium salt (SroTT and Cohen), T., 
2042. 

S'Carbamido 1- o-carbozybessylphtha- 
lasone (Kuocli and Meykii), A., i, 
345. 

3*Darbamldo-6-etbozybeDZoic acid, and 
its ethyl ester, and 3*ihio* (II kk- 
MANX), A., J. 1151. 

4 Carbamido'l-ethozynaphthalene, and 
4-ihio- (Hermann), A., i, 1151. 

6 Carbanudo-S-bydrozy-S'QBphthoie 
acid (Frokliciieu and Cohsn), T., 
1660, 

S-CarbsmidO'd-methozybenzoie acid 

(Froelicher and CoiiEX), T., 16.56. 
3Carbamido-6-methozybensoia scid, 

and ite ethvl ester (Hermann), A., i, 

1151. 

CarbamidoffletbozjDapbtboio acids 

(FiniKLicJJRn and Coue.s), T., 1658. 
//-Carbamidophenozyacetone, and its de- 
rivatives (.Sueckan), A., i, 5S0. 

pCarbamidopbeDOzyacstcpbeacae 

(Sj'KCKAX). a., i, 58(7. 
a-;*-Carbamldopbenoxybut 7 ric add , 

ethyl ether (SuECKAx). A., i, 580. 
p-Carbamidopbenyl ethyl earboiiale and 
dijdienylcarbauiate (SrECKAX), A., i, 
580. 

^j-Carbamidopbenylglycide ether (Speck- 
AX), A., i, 5N0. 

‘1 -Carbamido<‘.</<7opropase- 1 -carbozylic 
acid, and l-nitroso- (I.ncold, Sako, 
and Thorpe), T., 1195. 
/<-€arbamido-ni-SBlpboaic acid, and its 
salts, ami neetyl derivative, j>olB!isiuiu 
Jialt (SciiiT and CfiiEX), T., 2039. 
Carbamine cyanide.'*, prejaratjon of 
(Fuomm and” Wenzl), S., i, 437. 
Carbamylazopropaue (Neighbor.s 
Foster, Clakk, Hiller, and 
lUiLKv), A., i, 881. 

Carbaoilide, thio-. See Thiocarbaiiilidc. 
CarbaotlinoeinnainAldozimes ( Brahy 
and Thomas), T., 2104. 
Carbanilinonitrociunamo /i/ i'aldozimes 
(lliiAi*f audlHOM.^s), T., 2108. 
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flpjrbatiiiic acidt rfithio-» salta, decora- 
position of, and its thioanbyJride 
(LoHANiTcn), T., 2542. 

Caxbaiole, melting and lioiUiig points of 
(Kirby), A., i, 27. 

equilibria of, with iiitrobenaenea and 
^ iiiti'otoluenea (Krrmann and 
Stbzelda), a., i, 176. 

Carbatole, iV-nitTOM>. (Morgan and 
Ebad), T., 2712. 

Carbazole series, diazo-reaction iu the 
(Morgan ami Rkad), T., 2709. 
Garbasole-3-axoaoetoacetio acid, ethyl 
ester (Morgan ‘and llfiAo), 1., 
2715. 

Carba*ole-3-a*ounide' See S-Tnazo- 
carbazole. 

Carba»<ile'3-ft*o ^-napbthol (Moro.as 

and Keap'!, T., 2713. 

Carbaiole-S-a*o-3-napbthylainino(Mop.- 

OAX and Rkao), T., 2714. 
Catbaiole-S-asoresorcinol (Morgan and 
Rbao), T., 2713. . . ^ . 

Carbasoie-O'bensoio acid, and its ncnv* 
atives (Eckert. SEii'Ei .and Enmu.kr). 
A., i, 952. 

Carbaaole-8-diazooyanide (Morgan and 

Head), T., 2714. 

Carbaiole-S-diatolmine (Morgan and i 
Read), T., 2712. 

Carb4*ol«-3diaioniam salts (Morca.s 

and KraT)), T., 2711. 

Carbetboxyauiinoaceto;5-ani*idid«(Hn,f. 

and Keuf-Y), A., i, 1141. 
Carbethozyami&oaceto'p-ebloroanilide 

(HiLi.atKl Kf-rskv), a., i, INI. 

Catbethoxyainiti(iaGeto*>H-tolQi<lido 

(Hn.taiid Kelkf.y), A., i, 1141. 

TJi-CarbetboiyaminoT'-hydroxypbenyl- 
arslnio acid (Kart), A-, i, 1202. 

3 Catbethoxyaaiiiio-4 metboxybeosoie^ 

acid iFjioKi.iciiKU ami CiUIK.n), T., 
1650. 

CarbethoxyaraiBomelhoiynaphlhoic 
acids (Fi’.okmcher and CmiE.s), T., 
1658. 

o-CarbethoxyarainopheDOli ;>amjnoe 
(Bart), A., i, 1202, 
S'Carbetboxyamlnopbenylpbcapbinic 
aaidf and idtro- (Xijk), A., i, 961. 
ttf-Carbetboxyasunoresacetophenoae 
(SONHaml FAJ.KKNHRlM),A.,i, 1164. 
a Garbetbozybenzylmalonaiaic acid, 
ethyl ester (I)Aviyts and Perkin), T., 
2210. 

CarbfltboxydihydrosiBapie acid. .See 
^-4•ElhJ'lca^bonato-3;5-diInctllOxy- 
plicnylpropionic acid. 

3-Carbethox7-2:4-dun«Uiylpyrr6le-6. 

acetic acid, ethyl ester (Fischer, 
SonNEtxxR, and Zeuweck), A., i, 
1056. 


S-CarbathoxydiraathylpyrroleglyozyUe 

acids, and their ethyl e8terB(nscHKR, 

ScHSKi-LBR, and Zbbwxok), a., i, 
1056. 

8Carb6tboxy-2:4-dinistliylpyrrol«-6- 
fflyoxylonitrile (Fischbh, tsCHKXLLEB, 
and Zbrweck). A., i. 1056. 
S.Carbatboxy-2:4.dii!aetbylpyn7ldi' 
pbenylearbinoU and it>* derivatives 
(Fischer nnd Kaak), A., i, 869. 
a-Carbethoxy-V'bexolaetons, and 

«-bromo- (Helfebich and Speidkl), 
A.. I, 7. 

4-CarbStboxy-5-iDetbylpymleiiyl. 

3 -n-dimethyUBiinDpbenylinstbaiie, 

S-nydroxy- (Kustkb, Weber, Maur. 
BB, Kikmann, Schlack, Schratkr. 
HACK, and Willig), A., i, 858. 

4- Carbetboxy-d-methylpyTTdlenyl' 

S-furylmetbane, S-hydroiy- (KOrter, 
Weber, Maurer, Nirman.n, 
Schrack, Schlaybrbach, and Wjt. 
Lie), A,, i, 858. 

dCarbstbcxy-S-matliylpyrrolanyl. 
S-p-aatboxypbenylrastbane, S'hrdr. 

ciy.fKOsTEH, Wbbbb, Maurer, JJiE. 
MANK, Schlack, Schlaterbach, tad 
WiLLiG), A., i. 858. 
o-Carbetbexy '6 .phenylpropionle aeid, 
tt-cyano*. ethyl esUr (Davies aud 
Perkin). T., 2210. 

Carbides of metalloids, preparation o! 

(DB Mauler), A., ),101, 

Carbinels, and tbeir correspondiDg 
dienes, physical constants of 
(V. Auw'RKS and Wkstkrmann). 
A., ii, 97. 

halochromism of (Skbadp and 
FrbusdUcu), a., i, 539. 

optically active, lubricating power ol 

(Douisleday), T.,2875. 
Carbwerie acid (1 ‘ropbch and Krevt- 
ZKiO, A., i, 804. 

Carbooerlnic acid (Trobsch ami Kreot- 
; zbk). A., i, 317. 

Caibocyaniiies, isomeric (Bhaunholtz), 
T., 169. 

Carbodi'lmidei, condensation of hydro* 
chlorides of, with phenols (Short 
and Smith), T., 1803. 

Carbodilactio acids, irithio-, stereoiso- 
meric, and their salts (Holmbero), 
A., i, 1113. 

Carbohydrates (Briol), A., i. 1117. 

ID dead leaves (Combes and Kom-ER), 
A., i, 1222. 

acetone and bntyl alcohol ferment* 
alion of (Robinson), A., b 

971. 

reduction of, with hyJriodlc acid aod 
phosphortia (WiLLSTArrER snfl 
Kalb), A., i, 989. 
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CarboliFdriitM, assimilation of, in 
man (SaKACucni, Asakawa, and 
Mat8U7AUa), a., i, 699. 
transportation, retention and excre- 
tion of (Folin and Berglunp), A., 

i, 487; 

metabolism of. See Metabolism, 
relations between fats and (MUlleb), 
A., i, 486. 

degradation of, in unscle (Laql'ek), 
A., i, S98. 1089. 
sulphates of (Ohle), A., i, 936. 
benzyl el hers of (GouuKno and Buch- 
LBR), A., i, 112. 

detection of (Baudibch and Deuel). 
A., it, 664. 

Carboligaae (Nxdbero and Lie&ku. 
makn), a., j, 306; (Nrubeko and 
Oqlr), a., i, 480, 540 ; (Rokf..v’‘ 
tkalek; Neuderg and Hiuscii); 
A., i, 600 ; (Hiuhch), A., i, 973. 
CarbomethozybenioFl chlorides, re* 
actions of, with aromatic hydrocarbons 
(Sumt). A., i, 140. 

i-CarbomatboEyphenylarslQlc acid, 3* 
Ditro- (ClIHISTlANSEN), A., j, 1203. 
Carbon, atomic weight of (Moi.es), A., 

ii, 61. 

hexavalency of (HANfr.scH), A., i, 24. 
pure, preparation of (WiBAur), A., ii, 
665. 

spectrum of (Muller), A., ii. 726. 
Rontgen rays from (Hughes), A., ii, 
184 ; (Holt.smahk), A., ii, 543. 
atoms, linhinga of, in organic com- 
pounds and in graphite (Wiiui'T ; 
BtUTLER), A., ii, 259 ; (v. 
ScEiGBit), A., if, 618. 
kinetics of, open saturated chains 
of (WOJ.VICZ-SIA.N'O/.EXCKI), A., 
i, 330. 

sod the related elements in the peri- 
odic system (5 Itock), A-, ii, 564. 
co-ordination number of (HAMzacii), 
A., i, 26. 

behaviour of, at liigh temperatures 
(Sauekwalii ; Hybcukewitscu), 
A., ii, 443. 

diffusion of, in metala (Taismanr and 
Si’hOnebt), a., ii, 772. 
solubility limits of, in ternary steels 
(D^ves), a., ii, 70. 
colloidal, cataphoresU of (Goldberg), 
A,, ii, 429. 

^lutions of (Thorne), A., ii, 695. 
oxidation of (Philipfi ; PmLiPrr and 
itiE ; Philippi and TnELRN), A., i, 

837. 

and its oxides, equilibrium of, with 
Iron and its oxides (Rejnders and 
VAN Groningen), A., ii, 153^ 
(Eastman), A., ii, 606. 


Carbon, action of nitrogen on barium 
carbonate and (Askenahv and 
Grude), a,, ii, 445. 
action of nitifogen on sodium carbon- 
ate and (Inooi.d and WilsonI. T.. 
2278. ’ 

catalysis of the reaction of steam with 
(Taylor and NevilleI. A., di 
143. * 

l>ehaviour. of, when heated with 
sulphur (WiijAUr), A., ii, 373. 

Carbon alloys with boron and iron 
(Vogel and Tammann), A., ii, 852. 
with chromium and iron (Daeves), 
A., ii, 70. * 

with iron (Honda), A., ii, 711. 
with iron and tungsten (DAEVEsh 
A., ii, 70. 

Carbon compounds, synthesis of, from 
air, by means of radium (GlkwK 
A., ii, 607. ' 

natural system of (Decker), A., i, 
417, 613. 

bivalent (Gillet), A., i, 213, 518. 

Carbon iefrachloridc, physical constants 
0f(TlMMERMAN9, VaXDRRHoKST, 
and Onnes), A., ii, 258. 
thermal constants of (Latimer), 
A., ii, 256. 

action of finning sulphuric acid on 
(Lepin), a., ii, 847. 

SKboTide, preparation and properties 
of (Ott and Schmidt), A., ii, 
641. 

monoxide, equilibrium of the formation 
of, from carbon dioxide and carbon 
(jEi.LiSEKsmi Diethelm), a., ii, 
833. 

origin of the speotrnm of (Due- 
KiEUX), A., ii, 597. 
electrical moment of (Weigt), A., 
ii, 109. 

solubility of, in serum and plasma 
(O’Bkien and Pahker), A., i, 
394. 

viscosities of nitrogen and (Smith\ 
A., ii, 549. 

absorption of, by acid cuprous 
chloride (Kkopf), A., ii, 057. 
action of, on diamond (Foix), A., ii, 
641. 

action of oxygen with, on platinum 
(LaKumuir), A., ii, 629. 
catalytic combustion of, iii hydrogen 
(L.vmd, ScALioNE, and Edgar), 
A., ii. 443. 

catalytic oxidation of (Rogers, 
PiGGOT, Bahlkk, and Jekkings ; 
ilERKiLL and Scalione), A., ii, 
136. 

in tobacco smoke (Armstrong and 
Evans), A., i, 1226. 
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Carbon ^iionoxide, estimation of, with an 
iodioe peiitoxide indicator (Katz 
and Blooufixld), A., ii, 685. 
estimation of, in blood (Saitbrs and 
Yakt), a., ii, 868. 

dioxide, air-free, apparatus for pre- 
paration of (SCfiOBtLER), A., ii, 
159. 

ultra-red absorption apectra of 
(Baukkr), a., ii, 805. 
movement of electrons in (Skinkeh), 
A,, ii. 887, 

elecUical moment of (Weiot), A., ii, 
109. ^ 

moment of inertia and structure 
of molecules of (EircKEif), A., ii, 
349. 

specific heat of (I'artisotom and 
Cant), A., ii, 191. 
comprefcsibility of (Guys and 
Batorca.s), a., ii, 618. 
solubility of, in Tarious solvents 
(Kcnerth), a., ii, 828. 
aqueous solutions of (Wieke), A., 
ii, 52. 

viscosities of nitrogen monoxide and i 
(Smith), A., ii, 549. 
ab^rption of, by alkaline solutions 
(Riou), A., ii, 433, 487. 
absorption of, by ammoniaoal 
solutions (Rlou), A., ii, 742. 
rate of evolution of, front solution in 
presence of colloids (Findlay and 
Howell), T., 1046. 
reaction of benzene with, under the 
electric discharge (Miyamoto), 
A., I, 418. 

assimilation of, by plants (ifonscii ; 
MOLLSn-and Wakburo), A., i, 
411 : (Waruukg and NegelkiN), I 
A., i, 1097. ' 

effect of BDicstlietics on the output { 
of (Bodine), A., i, 889. j 

relation between oxygen and, in 
respiration (Thunbero), A., i, 
889. 

content of, in blood (Pefeils Ccl- 
LEN, and Ar.sTiK), A., i, 1207. 
e-itiniation of (Shaw), A., ii, 226, 
estimation of, in air (Rauch), A., ii, 
316 ; (Notoks), A„ ii, 868. 
api^ratns for estimation of, in air 
(LukdigXrdh), a., ii, 719. 
eatimation of, in carbonates (Saycb 
and Crawford), A., ii, 316. 
oxides, reactions with, in blast furnaces 
and gas generators (v. JCptneu), 
A., ii, 374. 

Garbonie aoid, velocity of tbe formation 
of ( Kauiuiolt), a., ii, 272. 
staiA of, in aqneous solution 
(Thiel), A,, ii, 374. 


Carbon t— 

Carbonatei, dissociation and hydro- 
lysis of, insolation (Mekzel), A., U 
845. 

oxychloride and oxysulphide. See 
Carbonyl chloride and sulphide, 
^fi'sulphide, molecular structure of 
(Rankins), A., ii, 704. 
physical constants of^TiMUsnuANs 
VAN DER Horst, aud Onnes), A ' 
ii, 258. 

properties of (Scudlze), A., iL 
53. 

equilibrium of ethyl alcohol, water 
and (ScHOO&Land Regenbocrn)' 
A., i, 419. 

equilibrium of, with ethyl anj 
methyl alcohols (McKelyv and 
Simpson), A., ii, 271. 
compound of azoimide and (Oliverj. 

AUndala), A., i, 1070. 
action of, on n»evouric acetate 
(Bbehardi and Koesi), A., j 
421. 

action of, with thallons 3*d>ketones 
(Morgan and Lbdbury), t 
2892. 

sulphides (Wibact), A., ii, 52, 

Carbon estimation 

estimation of, in cast iron and steel 
(Batta and Thyssbn), A., ii, 895, 
eetimation of, in organic compounds 
(Klein and Steubrb), A., ii, 15 S; 
(Wrbde), a., ii, 816 ; (Simon and 
Gdillaumin), a., ii, 867 ; (Simon), 
A-, ii, 868. 

estimation of, voluinetrically, in organic 
compounds (Li.ndneb), A., ii, 657, 

CarbonatotatramminacobaltljMlenate. 

See under Cobalt. 

Carbonic acid. See under Carbon. 

Carboninm colouring matters, constitu- 
tion of(KAUPFMANN), A., i, 820. 

Carboninm anlta, constitution of 
(Hantrsch) a., i, 24, 820; (Kerk. 
MANN), A., i, 259, 831, 

Carbonyl chloruie, mechamsm of the 
formation of (Lbpik), A., ii, 847. 
pressure of the saturated vapour uf 
(Nikitin), A., ii, 847. 
adsorption of, by beechwood chu- 
coal (Bu.vbury), T., 1525. 
action of, with benzene and 
m-xylene, iu presence of alumin- 
■ iuin chloride (Wilson and 
Fuller), A., i, 827. 
sulphide, molecular structure of 
kine), a., ii, 704. 
viscosity and molecular dimensions 
of (Smith), A., ii, 686. 
pharniaoology of (Fiscrek) A.i i, 
402. 
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Carboayl*. meUUic (HoKi> and Wallis), 
T., 29. 

action of nitric oxide on (Monb and 
Wallis). T., 32. 

Carbonyl compotmdi, metidlic com- 
poonds of the enolic forma of 
(Scheihler and Zieoker), A., i, 
426. 

additive reactions of, with phos- 
phorus haloids (Conant), A., i, 
41. 

Carbonylctti (Staudinoer) A., i, 239. 
action of, on phoaphaainea (SrAUn- 
INGEU and Braunholtz). A., i, 


70. 

'i-CatboxybeBsylideneanthranilie acid 

(Ekelev, Rogers, and Swisher), A., 
i, 935. 

j.o-Carboxyb«iiifl-2 matbykj/ciopro- 

” pane^l-oarboxylie acid, 3-hydrt'xy*, 
lactone, and its silver salt (Kon, 
Stevenson, and Thoiu’E), T., 662. 
a-O'CarboxybeBiyl-amethylmocinic 

acid (Kon, Steve.s.so.v, and Thori'f), 
T., 662. 

Caxboxycanpheneeaznphorie acid, 

(BiiEi»T), A., i, 937. 

Carbcxyoinnamlo acids, liydroxy- 
(WaYNR and C<»HEN), T., 1028. 

2-Carboxy*8:4dljDSthoxypbeiiyl-8carb' 
oxy-S-hydroxy-a-naphtnylcarbisol, 
and its sodium salt and methyl eater 
(Stosil-s), a., i, 746. 
if-S Carboxy-l t-dimethyln/c^opropane- 
2-propiouie acid (Simonsbn), T.,2297. 
ft-CicboxyglntaconoUctoae, y-hydroxy-, 
diethyl estcc (Faltis and de Kox.is), 
A.,i. 625. ... 

Carbcxyhsemoglobin, dissociation of 
(HaM, A., i, 193. 

cif end irnN.y-2'Carboxrcy«ohexnne-l- 
acetic acids (Wi.ndal'b and IlOtKEi ), 
A., i, 658. 

/rons'2-Carboxyc,vciohexane-l'propionic 
acid, and its dianilide (Windai s and 
HCcKEi,), A., i, 658. 
l-Catboxycyrfohexyl-l'acetic acid (Lav- 
worth and McHae), T., 2754. 
2*Carbox7iBdole'l‘3'diacetio acid, and 
its diethyl ester (Kermack, Pkrkin, 
and Robinson), T., 1893. 

Carboxylase of yeast, action of (Arder- 
HALUSN and Foiwu), A., i, 92. 

4 Carboxy>6>i&ethoxy(iainoUne*3 
acrylic acid (Halbekk.ann), A., i, 
175. 

6Carboxymethylbntas-a3'dioarboxyUc 

acid, and its derivatives (CARKifeiiEi, 
A, i, 819. 

4Carboxy-3-metbylplieaylaeetio acid 

(V. Auwers and Ji’LICHEu), A., i, 

m. 


B'O-Carboxyfrmtrophenylpropionic acid 
(ScHRoETER, Ki.nhekmann, Dibt* 
RICH, Bkyschlag, Fleischhauer, 
Riebensahm, and Oesterlik), A., i, 
123. 

m-Catboxyphenylarsinle acid (Bart), 

A., i, 1201. 

vf<;-2-p-Carboxyphenylbeiutria2ole-4:S- 
dicarboxylic acid, and its anhydride 
(CiiARRiER and Ckippa), A., i, 771. 
w*Carboxyphenyl-6-methyl-i|/-azimino* 
benzene, 5-aininO'2-^-hyJroxy- (K alle 
& Co.). A., i, 62. 

a-Carboxy-je-phenyl-otmethylglutaconic 
acid, ethyl ester;' ozoiiides of (Feist, 
Breuer, and Litbricht), A., i, 5.53. 
4Carboxy-2>phenylquinoline-6'arsinio 
acid, and its salts (Johnson and 
Adams), A., i, 187. 

2-Carboxyphenyl(f(tliiogIyeolIie acid 
(Smiles and McClelland), T., 88. 
Carcinoma, an.'cmia in (RoctN and 
BouRNiGAni.T), A,, i, 497. 
zinc content of tumours in (Crtstol), 
A., i, 497. 

Carnosine, distribution of, in muscle of 
various animals (Clifkord), A., i, 
398. 

in mosclc after cold storage (Olik- 
kord), a., !, 791. 

esiimatioD of, in muscle (Hunter), 
A., ii, 328, 88.5. 

Camotite, estimation of uranium in . 

(Scott), A., ii, 788. 

Carp. See Cj/prinns carpio. 

Carrageen, constitnents of (Ru^ssell- 
Wells), a., i, 1223. 
a-s a protective colloid (Gutbier and 
Hvijek; Gctbier, Wolf, and 
Kiess), a., ii, 203. 

^erl.-Carvomenthyl chloride (Maxwell), 
a., i. 753. 

d-Carvotanaeetone. and its derivatives 
(Simonsbn and Rau), T., 879. 
Caryophyllace®, glucosides from (Ver- 
gelot), a., i, 207. 

Csryophyllenc, hydration of (Asahina 
and Tsuramoto), A., i, 845. 

Casein. See Coseinogen. 

Caieinogen from cow’s milk (Bleter 
and Sr.iDL}, A., i, 479. 

ultrauiicroscopic investigation of 
{Bi.eyf.r and Seidl), A., i, 386. 
effect of electrolytes on the solution 
and precipitation of (J. and R. F. 
Loeb), a., i, 182. 

hydrolysis of, with alkalis (Griggs), 

’a., i, 182. 

hydrolvBia of, by proteolytic enzymes 
(Dunn and Lswis\ A., i. 292. 
action of nitrous acid on (Dunn and 
Lewis), A., i, 279. 
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CM^inogen, digestion of, with trypsin ' 
(Fuanksl and Fildsbeho), A., i, 
184; (Fbankel and Jellinbk), A., i, 
965. 

Cassiterite, occurrence of germanium in 
(Hadding), a., ii, 856. 

Ca$tela. Nidhohonh caatelin from (Boa- 
MAN), T., 969. 

Caitelagenln (Boshan), T., 971. 
Caitelamarin (Bosman), T., 970. 

Castelin (Bosman), T., 969. 

Catalase, influence of the medium on 
the action of (Sammahtino), A., i, 
S91. 

effect of cobaltammines on the action 

of (Funk), A., i, 481. 
in blood, effect of potasainm cyanide 
on (Wblkeil and Bollman), A., i, 
192. 

of flour (Meri. and Daimeh), A., i, 
184. 

Catalau, effect of metals on the action 
of, and its estimation (Santessos), 
A., i, 107". , 

esUmation of, in blood (Bach and 
Zubkowa), a., i, 893. 

Catalysis (Gii.fillan), A., i, 709; (Pur- 
kayostha and Dhar), A., ii, 862 ; 
(Perrin ? Lewis ; Baly ; Lowry), 
A., ii, 628; (Langmuir). A., ii. 
629 ; (Dhar), A., ii, 780; (Bo- 
eseken), a., ii. 755; (Banerji 
and Dhar), A., ii, 756. 
studies in (Taylor and Leivis), r., 
665 ; (Moran and Lfavis),T., 1613. 
ionic activity in (Harked and Seltz), 
631. . ^ 

by ions, effect of a magnetic field on. 
in presence of a paramagnetic salt 
(Garner and .Iackman), T., 1298. 
effect of adsorption on (Guichakd), 
A., ii, 630. 

role of protective colloids in (Ire- 
DALE), T., 1536. 

in fuller’s earth (Ridkal and Thomas), 

T., 2119. . 

in homogeneous gas reactions (llERZ- 
teld), a., ii, 136. 

hydrogen-oxygen, by means of plati- 
num (Hofmann), A., ii, 490. 
negative (Dhar and Mittba), A., ii, 
630. 

by platinum black (Vavon and Hus- 
bon), a., ii, 631. 

at solid surfaces (Armstrong^ and 
Hilpitch), a., ii, 41, 756, 757- 
Oatitiyats, influencing of the activity of 
(Bosbnmund and Zetzscbb), A., ii, 
41, 834 ; (Abel), A-, ii,276. 

influence of, on the thermodynamics 
of velocity of reaction (van Thiel), 
A., ii, 764. 


Catalysts, influence of, on e^ilihrium 
(Clarkns), a., ii. 436 ; (Durand), 
A., ii, 701. 

behaviour of metals as (Sandonntni), 
A-, ii, 557. 

Catalytic analysis. See Analysis, 
hyarogenation (Skita), A., ii, 207, 
in presence of nickel salts (v. 
Braun and Kirschbaum), A., i, 
727. 

with reduced nickel (Rideal), T., 
309. 

of liquids in presence of nickel 
(Ahmstrono and HliniTOH), A., 
ii. 41. 

with exclusion of oxygen (Nor- 
MANN), A., ii, 631. 
of phenols (Senperenb and Abov. 
LBNC), A., i, 136. 

oxidation (Kabczag), A., ii, 42, 
137. ^ ^ 

reactions, course of (Zalkind), A., ii, 
835. 

Cateohin (v. Euler), A., i, 45 ; (Freld- 
bnbero), a., i, 756. 
constitution of (Nierenstbin), T., 
604. 

Cateohins, optical activity of (Feist and 
Fuitermrnger). a., i, 665. 
stereoisomeric, and their derivatives 
(Freudenberg, BOhmb, and Purr* 
mann), a., i, 756. 

Catechol {pyrocnicchul), compound of di- 
ketopii*emzine and (Povabnin and 
TiCHOMir.ov), A., i, 1185. 
Catecholeamphorein (Singh, Rai, and 
Lal), T., 1427. 

Catecholsulphamphthalein (Duit), T., 

2392. 

Catechu (v. Euler), A., i, 45. 
Catechutannins (Nibrbnstein), T., 23. 
Caliutm fn^dculata^ oil from (Uatte- 
KOfwR), A., i, 1167. 

Cathodes, depo.sita on, from electrolysis 
of mixed salts (Creutzfelut), A., 
ii. 347. 

mercury, oyervoltage of (Newreuy), 

T., 7. 

Cell or Cells, electrochemical, intenai- 
fication of the current in (Reicuin- 
btein and Klement), A., ii, 112; 
(Keichinstein and Rothscuild), 
A., ii, 736. , 

olcctromotive force of (Wasastjerni), 
A., ii, 815. - 1 * 

temperature coefficients of electro- 
motive force of (Geheb), A., u» 
^ , * 

cadmium low-voltage (Odlata) A, 
ii. 343. .j, , 

carbon monoxide-oxygen (K-iLi- 

mann), a., ii, 467. 
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Cell or Colli, eleetroehemioal, hydrogen- 
calomel, effect of hydrogen pressure 
on electromotive force of (Hains- 
■svoRTH and MacInnes), A., ii, 467. 

Cell or Cells, photO'Oleetrie, measure- 
nient of light absorption by (v. 
Halban and Siedentopf), A., ii, 
832. 

alkali metal, fatigue of (Rosekbebo), 
A., ii, 189. 

Belenium (Spath), A., ii, 389. 

Cell or Cells, physiological, permeability 
of (ScuaeppO. a., i, 290. 
permeability of, to acids (Ciiozikr), 

A J, 897, 1090. 

influence of optical activity on the 
penneabilily of (Kotake and Oka- 
oawa), a., i, 696. 

living, surface reactions in (War- 
bubg), a., i, 787. 
respiration of (Warditro), A., i, 190. 
pharmacology of the respiration of 
(Ellinoeb), a., i, 402. 
rule of inorganic salts iu (Zonrek), 
Am i. 399. 

aensitiveness to poisons (Handov. 
skt), A„ i, 697. 

inimtl, absorption of potassium by 
(Mitchell, Wilson, and Stan- 
ton), A., i, 196' 

function of vitamins in (Hess), A., i, , 
399, 783 ; (AonsRHALbEN), A., i, 
60 "* . . 
detection of potss^um in (Macal- 
irM), A., ii, 869. 

estimation of the reducing power of 
(Lipschitz and Gottschalk), A., 
i. 298. 

estimation of substonces which injure 
(Schsabel), a., i, 304. 

Cellobiase in jewt (Grokneweck), A., 
i, 903. 

Cellot«<bios« (OsT and Knotii), A., i, 
5-26. 

CeUaian, constitution of (Kauhek and 
Smirnov), A., i, 430. 

Cellulose (Hess), A., i, (Hess and 
WllTEIiBACH), A., i, 116- 
preparation and properties of eolntions 
of (Waentio}. a., i, 988. _ 
fluorescence of (Lewis), A., ii, 334. 
coQstitntion and nitration of (de 
Bhlin), a., i, 18. 

structure of, and its cotujwund with 
alkali (Kabreu), -A., i, 231, 
action of heat on (Justin-Ml'elleu), 
A„ i, 11. 

Bolnbility of, in alkaline copper hydr- 
oxide and copper oxide-ammiue 
solutions (Traube), A., i, 11,^. 
viscosity of (Joyner), T., 1511, 
2395. 


Cellulose, adsorption of alumina by 
(Tincle), a., i, 434. 
degradation prodnets of (Karrbr), 
A., i, 231. 

complex copper com{)ound8 of {Hess, 
Hrssmeb, and Jagla), A., i, 
988. 

action of formaldehyde on (Sahec and 
FerjanCiC), A., i, 115. 
action of iodine on (IIuebker and 
Sinha), a., i, 434. 

oxidation of (KNECHTand Thompson), 
A., i, 637. 

reactions of, with sodium chloride and 
neutral salt aciutions (Masters), 
T., 2026. 

sacchaiification of (WoHLand Kbull), 
A., i, 232; (Budnikov and Zolo- 
tarev), A., i, 922. 

effect of water and organic salts on 
(IIl’Ebner and Kayr), A., i, 
485. 

fermentation of, in the paunch of the 
ox (Klein), A., i, 82. 
alkali-soluble (Knoevexagel aud 
Bcacn), A., i, 686. . 
benzyl derivatives of (Oombbrc and 

RuchlejO, a., i, 112. 

cotton, properties of (Collins), A., i, 
1120. 

glucose from (Irvine and Hirst), 
T., 1585. 

estimation of, in wood (HBrsER and 
Oa.sseus), a., il, 664. 
i Cellulose esters, preparation of (QbDn 
and Wittka), A., i, 114. 
acetate, preparation of, from ' wood 
cellulose (Haqglund, Lcifmas.n, 
and Farbeb), A., i, 823. 
solubility of, in allfali and alkaline- 
earth salts (ScnwBiGKR), A., i, 
324. 

viscosity of solutions of (Barr and 
Bibcumsiiaw), a., i, 232. 
nitrate (Angei.i). A., i, 922. 
as an emulsifying agent (Holme.s 
and Cameron), A., ii, 268. 
o-, 0-, and Y-Celluloeee (OpiEP.MANN), 
A., ii, 665. 

Celtium, A-series spectrum of, and its 
atomic number (D atvillier), A., 
ii, 463. 

atomic number of (Urbain), A., ii, 
505, 

Cement, equilibrium between lime-water 
and (Lorenz and Haeoeb.mann), A., 

i«, 59. 

Ccni^ncstr Unhides (sand spur), constitu- 
ents of the fruit of (Young KEN and 
La Wall). A., i, 1100. 

Cephalin, brain, composition and pro* 
jterties of (Fknger), A., i, 315. 
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C«realfy effect of application of nitrogen 
on the protein content of (Grricre), 
A., i, 1226. 

Cerebrottio aoid> constitution of (Lsyrkb 
and Taylor), A., i, 714. 

d/-Cerebionic acid (Lrvene and Tay- 
^loh), a., i, 715. 

Cerebroiplnal fluid, chemistry of 
(Egerrr-Seham and Nixon), A., i, 
395 . 

acetone in (Koofman), A., i, 194. 
combined carbon dioxide in(ToKUOKA 
and Ogasawara), A., i, 895. 
cholesterol in (Fabric:), A., i, 969. 
sugar in (Coopkep ; dr Haan and van 
Creveld ; Stevenson), A., i, 295. 
testing of, with colloidal gold solutions 
(Gkttlrr and Jackson), A., il, 
240. 

estimation of albumin in (Ayrr and 
Foster), A., ii, 798. 

Cerinm, arc spectra of (Kiess, Hopkin.s, 
.Tnd Krbmbrs), A., ii, 244. 

Z-series spectrum of (DauvillieiO, 
A., ii, 101. 

Cerium alloys (Guili.f.t), A., ii, 572. 

Cerium compounds, pure, preparation of 
(MaN'ske), a., ii, 646. 

Cerium dioxide, action of lighton(RRKz), 
A., ii, 61. 

CerouB salts, electrolysis of aqueous 
solutions of (ScHipTZ), A., ii, 22. 

Cerium separation 

sepflrHtion of, from the other earths 
(Prandtl and Lorck), A., ii. 770. 

Ceruleoflbrite (Holdrn), A., ii, 510. 

Ceteue, compounds of, with zinc and 
n i troge a te trox ide (Sen a a use H m i dt, 
Vkidt, and Schlos-RBR), A., i, 640. 
tf nitrositfl (SJHAAR.scHMmT, VKrr>T, 
and ScHLoesER), A., i, 646. 

Cetyl. See He.xadpcy]. 

Cetylsulpbouie acid. See Hexadecane- 
sulphonic arid. 

CeYadine, and its o-uitrobenzoyl deriva- 
tire (Macbeth and Robinson), T., 
1571. 

Cerine, preparation of, and its di-o- 
nitrobenzoyl derivative (Macrbtii and 
RqrinsOn), T., 1574. 

ChcetopCenu rariopfidatuB, manganese in 
the tuba of ^SftKBLBV), A., i, 493. 

Chalcedony, coinporison of, with other 
forms of silica (Washburn and Na- 
yias), a., ii, 304. 

Charcoal, adsorption by (Herbst). A., 
ii, 30 ; (Fodou and Schonpeld), 
A., ii, 688. 

adsorption of gases by (McLran), A., 
ii, 352 ; (Gustayer), A., ii, 479. 
adwrption of saturated vapours by 
(Driver and Firth), T., 2409. 


Charcoal, pressure and volume of liquids 
adsorl^d by (Habkins and EwikgI 
A., ii, 123. 

oxidising properties of (FbioL), A ii 
51. 

effect of beating sulphur with (W|. 
RACT), A., ii, 62. 

beechwood, adsorption of carbonyl 
chloride by (Bunbury), T., 1525, 
sugar, adsorption by (Bartbll and 
Miller), A., ii, V4l. 

i'.»oChavicie acid (Ott, Eichler, Lude- 
MANN, and Hbimanm), a., i, 1027. 

Cbavioine from pepper-rtafn (Orr, Eirn. 
ler, Ludemann, and Hrimann) A 
i, 1026. 

Chemical compounds, classifleation of 
(Langmuir), A., ii, 138. 
graphic representation of the com- 
position of (HdiwciiBR), A., ii 
156. ’ 

spftce formiilte for (Zwikker),A. i 
567. 

constitution and antiseptic action 
(Browning, Oukn, Gaunt, bdJ 
Ouldransen), a., i, 612. 
and colour (Moir; Kehrvans) 
A., ii, 383. 

in relation to Itibricating power 
(Dovbleday), T., 2875. 
and odour (Zwaardemarbr), A.,i, 
607; 

relation between pljamiaoological 
action and (v. Brau.n, Brauns- 
i>onv, and Kath), A., i, 759. 
and formation of resins (Hskzog 
and KrbidI), A., i, 1168. 
and rotatory power {Rupk and 
Jaggi), A:vl 840; (Rupk), A., 
ii, 602. 

relation between peppery taste and 
(Ott and Zimm£r.vann), A., i, 
137. 

reactions and radiation (Taylor ; 
Lewis), A., ii, 336. 
inllusDce of sub»<titulion on (Fran- 
ZSN and Staublb), A., i, 450; 
(Bodforsb), a., ii, 698. 
occurrence of free radicles in (Wik- 
LAND, Popper, and Seepried), 
A., i, 773. 

valency in relation to the mechanism 
of (Perkins), A., ii, 438. 
inducetl (Mittka and Dhar), A..i, 
1210 ; (Dhar and Mittba), A., 
ii, 630. 

theory of (Winthbr), A., ii, 
336. 

simultaneous, course of (Weg- 
schkidxr), a., ii, 489. 
theory, role of the physicist in develop- 
ment of (Walker), T., 735. 
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Chemistiy, AraUc (Holmyard), A., ii 
636. 

CiiemoIiuninMeeaee (Gkinberq), A ii 
800. 

ClifiJfiT* 8*® Pi'unus aviuTA, 

Cherry laurel, constituents of distillate 
from (Pecker), A., ii, 537. 

ChdopUnif ohetopterin from, and its 
spectrum (Romieu and Obaton) A 
i, 793. 

Chiekeui, enzymes in the alimentary 
canal of (Pliumer and Rusedale) 
A., i, 485. 

Children, underweight, basal metabolism 
in (Blukt, Nelson, and OlbsokI 
A..i,88. 

China wood oil, constituents of (Bauer 
aud Hbubbuts), a., i, 606. 

Chloranil, compound of acenaphtbenc 
with (Ffeifeer and Flater), A., i, 
342. 

Chlorates. See under Chlorine. 

Chlorf Havulgarin, assimilation of carbon 
bv (Muller and Wabburo), A., i, 
411. 

Chloric acid. See under Chlorine. 

Chlorides- See under Chlorine. 

Chlorination, by a mixture of carbon 
monoiide and clilorin© (VaN.uiLE 
and Jackson), A., ii, 73. 
by means of nitrogen trichloride 
(CuLBMA.s and Noyes), A. i 
133. 

with sulphuryl chloride (Sildkurau). 
T., 1015. 

Chlorine from apatite, atomic weight of 
(Glkditsch and Samuabl), A., ii, 
281. 

Rontgen ray absorption 8{K;ctruni of 
(Lindh), a., ii, 177. 
isotopes of (Brunsted, Uakkins; 
Hautlbt, Ponder, Bowen, and 
Merton), A., ii, 280 ; (Ludlam), 
A., ii, 497 ; (Ishino), A., ii, 760. 
separation of isotopee of (Haukins 
and Hates), A., ii, 140. 
distribution of electrons iu the atom 
of(BBAGa, J ames, and Bosanquet), 
A., ii, 703. 

decomposition of, into atoms (Trautz 
and Stackel), A., ii, 760. 
dis.sociatioa of (v. Wautenbihg and 
Hexglein), a., ii, 441. 
thermal decomposition of ( H englein’', 
A., ii, 823. 

solid va|Kmr pressure of (Hekoleiv, 
V. Rosenberg, aud Muchlinski^, 
A., ii, 760. 

I'hotocheinical reactions between 
hydrogen and (GOiirino), A., ii, 9 ; 
(WKtoERi and Killekmans), A., 
n, 808. 


Chlorine, distribution of, between water 
and air (Titov), A., ii, 269. 
dwtribntion and estimation of in 
plants (Jung), A., j, io98. 
distribution of, in blood (Siebbck and 
Hackmack), a., i, 1208. 
metabolism. See Metabolism. 

Chlorine i/foxide, structure of (Perkins) 
A., ii, 441. 

action of, on organic compounds 
(.SrHMIDT aud BRAUX8DORF^. A 
1, 781. '* 

Hydrochloric acid, synthesis of, from 
ita elemenia without explosion 
(Neumann, Behgdahl, Broy 
and Karwat); A., ii, 44. ’ 

absorption specirum of (Colby and 
Meyer), A., ii, 5; (Randall. 
Colby, and Paion), A., ii, 805. 
electrical conductivity of, in preseuce 
of sucrose (KrKEAN\ A., ii, 812. 
heats of neutralisation of (Keyes, 
GiLLR.sriB, and Mitsukubi), A., 
il, 424 ; (Richards and Rowe), 
A., ii, 425. 

formation of complex ions in 

solutions of (Hixo.n), A., ii, 

Chlorides, contact potentials of 

Bolut*onsof(MAi;I.\NEsaDd YehI. 

A., ii, 252. 

■ inorganic, dissociation of, in aqueous 
solution (G u.ntheu.Schulze), A.. 
H, 76S. ’ 

effect of sucrose on the ionic activity 
of (CohRAN and Lewis), A., ii 
691. ’ 

distribution of, in blood (Mukai ; 
VAN Ckeveld ; Norgaakd and. 
Gram), A., i, 287,; (Mukksanu), 
A., i, 290 ; (DiacHE), A., i, 
1086, 

metabolism of. See Metabolism, 
estimation of, by Bang’s micro- 
method (Pkigob), a,, ii, 715; 
(PErscHACHBR), A., ii, 716. 
estimation of, with silver nitrate 
(Kolthokf), a., ii, 581. 
estimation of, in blood (Friend), 
A., ii, 389 ; (Isaacs), A., ii, 716. 
estimation of, in presence of iodides 
(lio.xi.vo). A., ii, 78. 
estimation of bromides and, in 
pi-eseiice of iodides (Kolthofp), 
A., ii, 79. 

Chloric acid, estimation of (Hako- 
Moni), A., ii, 3S9; (Kieuchi), A., 
ii, 519. 

Chlorates, reflection spectra of (Schae- 
kbr and Schubert), A., ii, 180. 
effect of chromates on the electro- 
lysis of (Pamkilov), a., ii, 712. 
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Chlorine : — 

ChloratM, estimation of, by reduc- 
tion (Tbbadwell, Hristie, Ec- 
OEB, and STURZENEaoER), A., ii, 
780. 

Ferehlorio acid, and iu salts, velocity 
of reduction of (Bredio and 
Michel), A., ii, 359. 
estimation of (Konio), A., ii, 310 ; 
(Lenher and Tosterud), A., ii, 
895, 

SypoehlOToni acid, ionisation constant 
of (Notes and Wilson), A., ii, 
692. 

estimation of, in concentrated salt 
solutions (TivLOR and Ganmal), 
A., ii, 681. 

Chlorltee (Levi), A., ii, 567. 

Chlorine eatimation : — 
estimation of, in benzaldehyde 
(ScuiMMBL k Co.), A-, ii, 78. 
estimation of, in or^’anic compounds 
(Klimont), a., ii, 580 ; (Votocbk), 
A., ii, 863. 

estimation of, in organic matter (v. 

BogdAkoy), a., ii, 519. 
estimation of. in concentrated salt 
solutions (Taylor and Gammal), 
A., ii, 681. 

estimation of, in gastric juice (Mal- 
ooyre), a., ii, 780. 
estimation of, in tissues (Pico and- 
Mctrtaqb), a., ii, 716. 

Chlorltos, whiU (Srankon and 

Whebry), a., ii, 617. 

See also under Chlorine. 

ChlorO'aeidi, preparation of (Ikeda and 
Kodama), a., i, 219. 

Chloroamines, preparation of (Coleman 
and Noyes), A., i, 133. 
aromatic (Goldschmidt and Sthoh- 
hf.koer), a., i, 1004. 

Chloroform, physical constants of (Tim- 
mermans, VAN DER Horst, and 
Onnes), a., ii, 258. 
equilibrium of ethjl alcohol, water 
and (ScHooRL and B£<;shbogem), 
a., i, 215. 

action of, on magnesinm alkyl haloids 
(Binaoui), a., i, 1002. 
derivatives as narcotics (JoAciii- 
MOOLC), A., i, 199. 
in blood after death (Gibson and 
Laidlaw), a., i, 1218. 
effect of, on peptic digestion (Atrrarc 
and Benadp), A., i, 281. 

Chlorohydrins, preparation of (De* 
Taup), A., i, 236, 327. 
sensory stimulation by (Irwin), A., i, 
899. 

/3-Chlorohydrlnf, prc[ aratiou of (Smith), 
A., i, 3. 


Chloropentamminooobaltie 2:4-dinitro-a- 
naphthoxide, and its T-sulphonic acid 
(Morgan and Kino), T., 1727. 
Chloropentamminocobaltie dipleryl. 
amine (Morgan and King), t., 
1726. 

Chlorophyll, chemistry of (Costantin), 
A.,i, 162. 

photoelectric properties of (Dixon and 
Ball), A., li, 248. 

elffict of sucrose on the formation of, 
iu etiolated cotyledons (Manhky), 

a., i, 1222. 

Chloropicrln, action of, with mercapUns 
(Kat and Das), T., 823. 
Chloroplatinlc acid. See under Plati- 
imiu. 

Chlorosnlphonic acid, mechanism of the 
formation of (Lepin), A., ii, 847, 
analysis of (Weissenbeiujer sod 
Zodbr), a., ii, 390. 

Cholesterol (WiNDAUs), A., i, 641. 
action of benzoyl peroxide on (Win. 

DAUS and Lt'DERS), A., i, 453. 
iodine value of (HoLDX, Werner, 
Tacks, and Wilke), A., ii, 723. 
origin and destiny of, in the animal 
organism (Gardner and Fox), A., 
i, 89, 790. 

distribution of, iu blood (Rovzavd and 
ThiKrt), a., i, 894. 
in blood serum (Strauss and ScHr> 
BABDT), A., i, 1209. 
derivatives of, in blood (Lipschutz), 
A., i, 392. 

(fibromide (LiTScuOrz). A., i, 261. 
detection of, colorimctrically (Kajblx.N' 
bkkg), a., ii, 591. 

c-Cbolesterol oxide, cblorohydrin oi 
(Windaus and Luders), A., i, 541. 
Cholio acid, oxidation of (Wieland and 
SCIILICHTINO), A,,i, 554. 
propaiationsof derivatives of (Riedel), 
a., i, 553; (Farbenfabuikin 
voRM. F. Bayer A Co), A,, i, 654. 
a/wCholie add, additive compounds of 
(Kirdel), a., i, 654. 

Choline, production of peristalsis by 
(Abai), a., i, 970. 

effect of, on movements of the in* 
testine.^ and stomach (Le Heux), 
A., i, 85. 

Cholises, preparation of, from ammo- 
acids (Kabreb, Gislkr, Hofi- 

l.ACUER, LoCHBR, MaDERi 

Thomann), A., i, 813. 

proteinogenous, decomposition o* 

(Kakkbr and Horlachee), A-, i, 
825. ^ 

iwChondodendrlne (Faltis and Mi- 
MANN), A., i, 569. 

Chondrus cri^pus. See Carrageen. 
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Chromioxalie aoid, potassium salt, auto* 
rscemisation of (Rideal au<l Thomas), 
T., 198. 

(^liromiselanataa. See under Chromium. 

Chromithiooyanatea (BjsKRtJM), A., i, 
18. 

Chrominni, preparation of (Fuji- 
baYAShi), a., ii, 647. 

Rdntgen-ray apectmm of (Duase and 
Feickb), a., ii, 804. 
cathodic deposition of metals ou 
(Kybopoulos), a., ii, 22. 
expansiou of, and of its alloys with 
nickel (Chevbnard), A., ii, 153. 

Chiominm alloys with carbon and iron 
{DABVEflji A., ii, 70. 
with nickel, estimation of chromium 
in(LdFyELBE[N; Hild), A., ii, 680. 

Chiominm bases { chromiumammiAes ), 
solubilities of salts of (Bkonsteu 
and Peteraen), A-, ii, 199. 
complsx chloroiridiates of (Bettratu, 
Buckeb, and Eckstein), A., ii, 
516. 

Chromium azide, and its complex denva* 
tieea (Oliveri-Makoala and 
Comella), a., ii, 382. 
icsqu toxide {chromic oxide) as a mordant 
(Bancroft), A., ii, 822. 
oxidation of ornnic compounds by 
(Simon), A., li, 868. 

/n'oxide, equilibrium of sulphur tri* 
oxide, water and (Gilbert, Buck* 
LEY, and Masson), T., 1934. 
oxides, hydrated (Weisbr), A., it, 
576, 

Chromic aoid, constitution of (Diiar), 
A.,ii,3S2. 

Chromates, rejection spectra of 
(ScuARFEK and Scuuuert), A., 
ii, 179. 

magnetic susceptibility of solutions 
of, and sulphuric acid (Cadhkka 
and Pii^A DE Rubies), A., ii, 612. 
electrolysis of, with diaphragms 
(Lottbemoser and Falk), A., ii, 
736. 

effect of, on the electrolysis of chlor- 
ates (Pamfilov), a., ii, 712. 
estimation of, iodometrically (V'os- 
BUROH), A., ii, 863. 

Sichromates, estimation of, acidi- 
metrically (Kolthoff and Vogk- 
LKNZANO), A., ii, 88. 
estimation of, electro- Tolumetrically 
{Etplky and Vosbubgb), A., ii, 
876. 

Chrozaium sulphate, green (Kecouba), 
A., ii, 508. 

Chromio chloride, electrolytic reduc- 
tion of (Taylor, Gersdowi/, and 
Tovbea), a., ii, 382. 


Chromium : — 

HexammineehromiseleBata (Mbyeb 
and Speich), a., ii, 71. 
Pentammineohromiselenate, chloro* 
(Meyer and Speich), A., ii, 71. 
PentaqnochromiseleiLate, ohloro- 
(Meyer and Speich), A., ii, 71. 
Tetraquochromihexaquochromiselen- 
ate, iftchloro- (Meyer and Speich), 
A., ii, 71. 

Chromium organic compounds: — 
penta-, teira-, and tri-phenyl salts 
(Hein), A., i, 77. 

tetraphenylchromitetrathiocyanatodi- 
animine (Hein), A., i, 76. 
triphenylchromitftrathiocyanatodi- 
aramine (Hein), A., i, 78. 

Chromio salts with azosalicyUc acids 
(Morgan and Smith), T., 2866. 
Chromiselenates of carbamide and 
triethyleoediamine (Meyer and 
Speich), A., ii, 71. 

Chromiom estimation 
estimation of, in metals (Loffelbein ; 
Hilp), a., ii, 660. 

estimation of, in ferroebromium (Kbl* 
LEY and Wiley), A., ii, 164. 
estimation of, in ferrovanadium (Rel* 
LEY, Wiley, Bohn, and Weight), 
A., ii, 89. 

estimation of, in steel (Simion), A., ii, 
529 ; (Losana and Cabozzi), A., ii, 
589. 

Chromo-isomerism, theory of (Lucas and 
Kemp), A., i, SO. 

Chrysasin boroacetate, and its acetyl 
derirative (Dimroth and Faust), A., 
i, 157. 

Chrysoidine, action of mercuric acetate 
on (VEOciiioTrr), A., i, 478. 

Chrysophanic acid. See S-Methyl- 
anlhrsquinone, l:8-dih}droiy-, 

Chymosin. See Rennin. 

Ciloidanic acid ( Wieland and Schlicht* 
isii). A., i, 838. 

Cinchona alkaloids (Rabe), A,, i, 360; 
(Kabe, Ki.NULER,t and Waonbr), 
A., i, 361 ; (Acton), A., i, 610. 
stei'eocheraistryof(KiNaand Palmer), 
T.. 2577. 

action of hydrogon peroxide on 
(Speyer and Becker), A., i, 674. 
pharmacology of (Acton), A., i, 899. 
distribution of, in the organism 
(Schnabel), A., i, 290. 
syntheses of derivatives of (Jacobs 
'and Heidelberger), A., i, 671, 
672, 673. 

hvdrogenated, preparation of amino- 
''derivatives of (Howard A Sons, 
Blagden, and ierenstein), A., 
i. 853. 
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Cincluma alkaloida, hydrogenated, 
aminosttlphonic acids trom (Boeh* 

RINGER & Sohne), A., i, 4®. ^ 

estimation of, Tolumetrically 
(Schoorl), a., ii, 538. 

Cinolioiiidiiie hexoaephosphate (Nbu- 
BERG and Dalmer), A., i, 920. 
salt of tropic acid with (King and 
Palmer), T., 2585. 

Cmehonine ferrioxalate (Burrows and 
Turner), A., i, 916* 

Oinehotenine, elhyl and methyl ethers 
(Heidelbekger and Jacobs), A., i, 
673 . . 

Cinchotoxine, salt of tropic acid with 
(King and Palmfr), T., 2584. 
Cinnamaldehyde, coudenaition of 
jj-nitroben2yl chloride with 
(Kleocker), a., i, 734. 
and nitro-, oximes of (Brady and 
TnoMAS), T., 2098. 
picrate, compound of thiocarbamidc 
and (Taylor), T., _2270. 
CinnanLaldehydo, m*iiitro», diethyl- 
hydrazone (Bkady and McHuou), 
T., 1651. 

Cinnamaldoxlme O-and ^-benzyl ethers 
(Bbadt and Thoma.s), T., 2106. 
CinnamanttRldoxime 2:4*</tuitrophcDyl 
ether (Brady and Thomas), T., 2106. 
Cinnamaniialdoxims, o*, m* and p*nitro* 
(Brady and Thomas), T., 2106. 
Cinnamic acid, use of, in cryoscopy 
(Falciola), a., il, 421. 
sulphonation of (ilooRE and Thomas), 
A., i. 454. 

condensation of resorcinol with (Short I 
and Smith), T., 1808. 
chlorohydrin, preparation and reac- 
tions of (Fo.asTER and Savillb), 
T., 2595. 

4-chlorosulphonyl deriYative, prepara- 
tion of (Stewart), T., 2561. 
cbolesteryl ester, inversion of rotation 
of (Royer), A., ii, 415. 
vanillylamide of (Ott and Zimmer- 
MANN), A., i, 137. 

franx-Cinnamic acid, p-amino*, «-chloro- 
ji-amino*, o-chtoro-p-nitro-, aud 
;7-nitro-, and their salts aud derivatives 
(Pfeiffer and Haefblin), A-, i. 
738. 

Cinnamic acids, action of iiglit on (de 
JoNo), A., i, 389, 

photo-reactions of (STOBBBaud Stein’- 

bergek), a., i, 1018. 

Cinnamic aeida, /rana substituted, addi- 
tion of bromine to (van Duix), A., 
i, 737. 

nitro-, estimation of nitrogen in, by 
the Kjeldahl method (Margosches 
and Vooel), A., ii, 522. 


Cinnamon bark oil (Roure-Bkrtrand 
Fiiii), X., i, 847. 

Cinnamonitrile, m- aud ji-nitro- (Bbadt 
and Thomas), T., 2107. 
Cinnamoyldiasoaootio acid, methyl ester, 
i fiteractiou of tri phenylphosphine with 
(SxAUDiNtiERand Ldsuher), A. , i,236, 
Cinnamoylformio aeida, uitro- (Heller, 
Lautu, and Buchwaldt), A., i, 1024. 
Cinnamylideiiemethyl a-hydroxyiso. 
propyl kotone. See a-Phenyl-f-methyl. 
A«T-hbptadien-C-ol-e'one, 
Cinnamylidoneqninaldine ethobaloids 
(Mills and Hameb), T., 2012. 
Citraconic aoid,j?-chlorophenylhydrazine 
ester and phenyl- and tolyl-hydrazides 
(Chatfaway and Parkes), T., 285. 
Citraconyl-TRono- and -di-bromophonyl- 
hydraaidea (Chatta way andPARXEs), 
T., 286. 

Citraconyl-wiono- and -lit'-chlorophenyl- 
hydratidoi (Chatta way and PARXEti), 
T., 286. 

Citraconylhydiaaidea, isomeric (Chatt* 
AWAY and ParkEs), T. , 288. 
Citraconyltolylhydrazidea (CflATTA>YAT 
and Parkes). T., 288. 

Citric acid, dissociation consUiiU of 
(Hastings and van Slyke), A.,i, 
986. 

formation of, in Citromyces cultures, 
and its estimation (Butxewitscr), 
A., i, 973. 

in milk and milk products (.Sdpflee 
and Bbllis), A., i, 197. _ 
of cows’ milk, decomposition of, ly 
bacteria (Kickjsobu), A., i, 1219. 
ammouimn salt, preparation of a 
iieutinl solution of (Eobisson), 
A-. ii, 84. 

analysis of (Robinson and Bande- 
mar), a., ii, 460. 
cobalt salt, tetrammine (Clark and 
Buckner), A., ii, 800. 
lirconyl salt (Venable and Line- 
berry), A., i, 917. 
estimation of, iu urine (McClure), 
Am ii, 791. 

Citromyces, formation of oxalic acid and 
ammonia in growth of, on peptoue 

(Butkewitscii), a., i, 707. 
cultivation of, on sujjar, and tlio 
formation aud estimation of citnc 
and oxalic acids (Bdtkewitscii), 
A., i, 973. . , 

Citronella oil, estimation of geranioi 
content of (he Jong and Reclairi)i 
A., ii, 790. 

Clays, formation of layers in (Ungeeeb '. 
A., ii, 96. 

amphoteric action of (Abrhenii^s,, 
A., i, 707. 
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Aoid (TflUJiuo>ol^A..i,dl7. i 
Clv/pfo, alosa (Bb*d), chemistry of the 
spermatozoa of (Steudel), A., i. 294. 
Csidio a6id (Mubatama)i A., i, 310. 
(hddiolaotone (Kurata&ia), A., i, 3I0. 

I>roce8s of 

(SlUKHK^BR Had Pai'aconbtan- 
TiNoa), A., ii, 694. 
seDsitisatioa of the processes of 
(Pebkov), a., ii, 820. 
of colloids (Murray; v. Hahn), A., 
ii, 37. 

Coal, stracturo and fnruiatiou of (Mak- 
CU8SON), A., i, 437. 
eoioposition of (Tideswbll and 

Wbeelbr), T., 2345. 
chemistry of (Pearson, Sineinson, 
aud Stockings), A., ii, 28.'). 
absorption of oxygen by (Schraiiek), 
A., i. 630. 

from Algerian iniues, coiuposUion and 
calorific powerof (Forx), A., ii, 713. 
British, composition and analyeis of 
(pEAKKLKY), T., 221. 
estimation of roUtile matter in 
(Dessemond), a., ii, 4^6. 

Coal fire, blue flame produced by common 
salt on a (SMiTHELLs), A. , ii, 645. 
Goal'tar eolonrisg matters, •'hemic'il 
constitution and antiseptic action of 
(Fairrkother aud Kekshaw), a., i, 
612. 

:o!>m scamleii^, formation of aotlio. 
eyaijin in (Jonk8c<i), A., i, 97. 
lobalt, occurrence and estimation of, in 
plants (Bertrand aud Moxiuo- 
NATZ), A., i, 1099. 

in arable soils (Hertkano and 
Mokraonatz), a., i, 975. 

Dobalt alloys ^ith manganese, electro* 
cbemUtry of (Tauuann and 
YADEBa), A., ii, 380. 
with tungsten (Kbeitz), A., ii, 381. 
Cobalt bases {cobaltammines), heatA of 
solution and of traoKfoTmatiin of 
(Lamb and Simmons), A., ii, 121. 
rclatire strengtlis of (Lams and 
Yngve), a., li, 217. 
solubilities of salts of (Bkunstrp and 
Pkteiwkn), a., ii, 199. 
liyiLolysis of, by barium hydroxide 
(Job), a., ii, SOI. 

fctfect of, on the action of enzvnit-s 
(Funk), A., i, 481. 

cumplei chloroiridiales of {Bk.nRa'i ii, 
llt’ciiEBL, and Eckstein), A., U, 515. 
Aqaopeatammlaeeobaltiaeieiiate 
(Meyer and hlOLDSNUAV'SH), A., 
ij, 72. 

AqactetramoiasoobalticlUaride lele* 
Rate, chloro* (Meyer and Mgi.dkn- 
RAi KK), A., ii, 72. 

C.\XH. ii. 


Cobalt bases 

Carbonatotetramminecobaltiselenate 
(Meyer aud Moldenhatcr), A? 
ii, 73. 

Biaqaotetrammmeoobaltlselaaate' 
(Meyek and Moltienhacer). A., 
ii, 72. 

HfizaiDininecobaltic chloride, prepara- 
tion of (Morgan and Smjt/i). 
T., 1970. 

salts (Eehraim and Mosimann). 
A., ii, 575. 

Hexamniine(lQteo)eobal'tieeIenate 
(SIkyj-r and Muluenr auer). A 
ii, 72. ' 

PentammiaecobaltUeleaates, chloro- 
and nitro- (Meyek and Molden- 
iiAVEK), A., ii, 72. 

Ecaeocobaltio salts, hy-irolysis of 
(.Job), a., ii, 382. 
Selenatopeatammiaecobalti-salta 
(Mkver and JIIoldenhauek). a . 
ii, 72. 

Sulphatopeatamminecobaltiielenatfi 

(Mkyek and Moldp.mulbr), A., 
ii, 72. 

Tetrammiaeeobaltiseleaates, d/ehloro* 
anddioitro- (Meyek and Molhen* 
iiAUEit), A., ii, 73. 

S'-e also Erdmann's salt. 

Cobalt salts, prepamtiun and properties 
of liy<lrate>» ainl aniiniues of (Clark 
and Bcck.nek), A., ii, 300. 

Cobalt chlorde, equilibrium in the 
system, atuniouium chloride, waUr 
aud (Ci.kmunnen), T., 801. 
fluoride, hytlrate and ammine.'? of 
(Clark and Buckner), A., ii, 300. 
hydroxide, preparation of colloidal 
sohUivus of (Tower and Cuokr), 
853. 

nitrosotruarbonyJ (Mond and Wal- 
i-is). T., 34. 

tungstate (Smiih), A., Li, 774. 

Cobalt organic compoands: — 
with a-oxiunnoketonea (PoNZto), A., 
i, 061. 

Cobalt bases (cobaltammines), s.alts of 
(Duff), T., 450 ; (Morgan aud 
Smith), T., 1956, 2866. 
of bitro'oolouring matters (Morga.** 
and Kino), T., 1723. 

Cobalt detection and estimation 
1 detection of (l)iTz), A., ii, 229. 

' estimation of, in silicate io<-ks 
(Hackl), a., ii, 458. 
estimatiou of, in steel (Euer), A., ii, 
456. 

estimation and separation of (Willard 
. ami Ham.), A., ii, 874. 875. 

Cobalt lakes, of the alizarin series 
(Morgan and Smith), T., 100. 

47 
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cobalt lakoo, jHh ,omono„,ime» 
(Mokgan and Moas), T., 2857. 

Cocaine, *11} drolysis 

ScHWAnzEsnanG), i , >. im. 

detection of. hy the Vitnli reaction 

(Haudv), a., ii, 95. 

Coconut, nitrogen distribution of |.tote.os 
from (FniEuEMANji), A., ), jua. 
Coconut oU, detection of. in hotter 
(MurrELEi), A., ii, 236. , . 

Codeine, sails, preparation of solotious 
of, for injection (Mautis), A., i, 

esUmation of, in, opium (Raksiut), 

isoCodeine, hydrogenation of (Speter 
and WlETKRA). A., 1, 17. , 

tt Codoino, hydrogenation of (Spevkk 
and WlETEUS), A., i, 17. 

^.Codeine A^oxlde, and its nicrate and 
* aulnhonic acid (Spevbr and Wieteks). 


aulphonic acid (Svey 

Cod«ineoiideanlphoiiic acids (Spkvek 
aud WiETERS), A., i, 16d. 

Cod-livsr oil, sulphuric acid ration for 
(Richmond aud Ln’oi*and), a., i*, 
792. 

Coke Mk, estimation of phewphorus m, 
colorinietrically (Misson), A.. i , 
718. 

Cola nutc, detection of i'’'';''**® 
extract of (Ansotn), A., 

CoUanon, isoelectric point of (Ihojia.s 
Kei.ly), a., i, 337. 

Collidine, condensation of acetaldtliyuc 
with (Kosd6 and TAKAnASin). A., i. 

Collodion particles, charge of (IxiEM), A., 
ii, 742, 746. , ■ 

thimbles, preparation of 

use in osmosis (Brown), A., n, 690. 
CoUoidc, fundamenUl conceptions ol 
(Zsigmondy), A-. li. 129. 

theory of (Peskov). A.. 11. 826. 

theory of the mechanical synthesis ol 

(Sekkra), a., ii, 693. 

electrical synthesis of (I1 oi>foes.s and 

Frolich), A.,ii, 826. 

action of penetrating radium rays on 
(I'ERNAU and Pauli), A., ii. 202. 
as indicators for photo electric elTects 

(Pkseov), a., ii, 8*28, 
chemistry of -(Zsiomonuy), A., u. 

adsorption of electrot ytes hy (Weirer), 

A., ii, 262. JO., 

coagulation of (Westgrrn and Rp.it- 
STOTTER). A., ii. 625 ; (MoRIIER- 
JEE and Papacosstantisou), 

A,, ii, 694. . . 

by electrolytes (Mukkay), A., ii. 
37. 


Colloids, ^gulation of, ly ““''girt 
(Gakoult and Dhar), A., ii, 604. 
energy of the coagulation of (Fricke), 

A., ii, 4S4. . . 

prccipitatiou and pepUsatlon of 
(Cbatterji and Dbab,; Ostwald 
and T. Habk), A., ii, 
electrical precipitation oi (iiALL), A., 
ii, 566. la, 

precipitation of, hy eloctroljto 
(WEI 9 ER and Nicholas), A., ii, 
266. . ^ 
elfect of hydrogen-ion cowcentiation 
on the preoipiUtion of (Tartar and 
GailEY), a., ii, 829. 
nseudo-extraction of (Charitscrkov), 
A., ii, 826. 

swelUug and ostnoais of (Bartell and 
Siwa), A., ii. 267. 

tranaitiou troui cryatalloiJa to (Witze- 
MANN), A., ii, 428. 
effect of salts on the ultraBltratioti of 
(Uichtrr-Quittner). a., ii, 204. 
effect of, OU the rate of evolntion d 
carbon dioxide from solution (Fikh- 
LAY and Howell), T., 1046. 
hydrophilic, protectiveand flocculating 
action of (Frevndlich and Loss'- 
ISO), A., ii, 866. , , , . , 

lyophile, electrical behaTiour of 
(Krvyt aod DB JoMO), A. , ii, 857. . 
nrotective (Guthier and Hubiii; 

* GuTDiBK, Wolf, and Kirss), A., 
ii, 203; (Gutbibr, Hubek, and 
ZwEiGLE), A., ii, 485 ; (Gurmsit 
and Kmslanpeu), A., ii, 625. 
lecture experiment on (Frjesd), 
A., ii, 267. , ^ ^ _ 

itMo of, in catalysis (Irbdalk), 1., 
1586. . . , , 

effect of, on the corrosion of metals 
(Friend and Vallancr), T^, 466. 

in plants (Samec and Ferjan6c), A., 
i, 115; (Samec and Mayer), A.,i, 
921. 

action of muscle poisons on (Riesssu 
and Neuscblobz). A., i, 1212. 
estimation of, in urine (OttessteisI, 

A-. ®09* . , 1 

Colloidal particles, '’“.''SJ' 

(Mukhrrjee), Am 11, 198 , (Lore, 
A., ii, 354. 467, 746. 
solutions, double refraction d 

(Zocher), a., il, 102. 
dielectric constants of (Erees.i|, 
A., I'i, 694. . „ 

cell for the observation of (til' 
brother), a., ii, 486. 
coagulation of (Wieqner, Mroi 
^SIK. and Gessner), A, lO* 
organic, effect of salts on the dii]* 
sian of (TatN)KORo), A., u, 
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CoUoUsl atate, theory ot (ChaeiT' 
gCHKOv), A., ii, 827. 
sysitetus, uvphelowetry of (Bechholu 
and Hebler), A., i>, 60^ 
analytical chcmiatry of (Gutbikr, 
Hti|EEit, and KupriKOKii), A., ii, 
39? 

Colopbanio aold (Asohax), A., i, 221. 
Colophenio acid* (Fahhion), A., i, 423. 
Colorinuten (Gillespie), A., ii, 157 : 
(Mankbbach), a. ii, 158; (MoRKau 
and Bonis), A., ii, 882. 

Colorimetric analysis. See Analysis. 
Colorimetry (Dosnk ; Fj-Bury ; Gau- 
KKAU), A., ii, 513- 
standard njeaaurement of (Ives), A., 

ii, 321. . , . 

use of coloured glasses as atandaids >ti 

(SoNndw), A., ii, 862. 

Coloetrom, estimation of proteins in 
A-, ii, 670. 

camel’s, analysia of (Falks), A., i, 
1V90. 

Colour, theory of (Mom), T., 1808 
(\VBLLa),,A., it. 464. 
and chemical constitution (Mom 
KehrMANN), Am ii, 333. 

nf. of flzoM..oIouriue'tnalt(-r, 


(Uoib), T., 1565. 

Colour vision, pliyaical_ chemistry of 
(WitiGEhT), A., i, 607. 

ColourittB matter, Gj4lfjj0jN,, nom 
ethyl 3-hydro]ty-5-ni«thyjpyrtolc- 
4 .carhox)kie and diatohcnzcnc 
chloride (FlsciiERaud UbursiaKN), 
A., i. 1055. 

and its salts, from con 
deufation of quinoline auJ epi- 
cliiorohydrin (Oiua), A., i, 601. 

Colouring matter*, preparation of, and 
tlieirinterniediateproducts (SociEi Y 

yoR Cmbmical Inih’miit i.s 


Basle), A., i, 579. 
absorption of light hy (l.ASAJtRV), 

A- , ii, 332. 

bleaching of, by light (L.asaurv), 
A., ii, 103. 

flunresrence of, in relation to wai’c- 
length of tlie cxciiing light 
(Vavilov), A , ii, 181. 
effect of hydrogen-ion concentratiou on 
the diffusion of, through inembmnea 
or protein sols (Bktiie), A., ii, 


352. 


adsorption of, by crystals (PaSrtii 
sad Voswbuk), a., ii, 619. 
pveparatiou of iutennediates for 
(Atack and Soutak), A., i, 259: 
(Thomas, Davies, and Scottish 
Dyes, Ltd ), A*, i, 260. 
of the alizarin series (Morgan and 
Smith), T., 160. 


Colouring matter* from camphoric an- 
hydride (SiRCAH and Dutt), T., 
1283. * 

coal tar, chemical constiknlion and 
antiseptic action of (FAiuiiROTHER 
and lUNsHAW), A., i, 612. 
cyanine (Mills), T., 455 ; (Mills and 
Buaixnholtz), T.. 1489 ; (Bkaun- 
HOLTzand Mills), T., 2004. 
antiseptic properties ol iBuowNiNa, 
OotiEN, and Gulbranskn), A., i, 
1097. 

from aa'-dicyanodibcnzyl diketone 
(Dt’Ti- and Sen), T,, 2663. 
flavone, absorjftion spectra of (Sm- 
BATA and NaoaI), A., ii, 413. 
containing the furan ring {Kenshaw 
and Naylor), A., i, 568. 
indignid (Fuiella.sdeu, HER:(OG,a]id 
V. Voss), A., i, 764. 
of the L«atin-yc)Iow series (Mabtjnkt), 
A., i, 278. 

niono' and di-clielate mordant 
(Morgan and Smith), T., 162, 
monocyclic, calculation of the colour 
of (Moir), a., ii, 333. 
optically active (Singh, Rai, and 
Lal), T., 1421. 

from phonanthraquinono (Sircar avid 
Dutt), T., 1944; (Dl’tt), T., 1951. 
from " uacchario “ (Dvtt), T. , 2389. 
led ^ulpbide {Wat.son and Durr), 
T., 1939, 2414. 

ftoui 1:2:4 :o-tetrahydrorybenzfne 
(Mukkrji), T., 545. 
triaryliiirthanc (Bkiitsh Dyestukes 
C oKEOHATION, L i'D. , GRERN, 
Sauni>ev.s and Bate), A.. (,1068. 
vat, containu-g Bulphur and nitrogen 
(KEIS.SEIIT), A., i, 583. 
estiitiiUiou of, in wines (Fresesivs 
and GkOniji-t), A., ii, 96. 
iiitro*, cobaU.nnniines of (Morgan 
aud King), T., 1723. 

See also : — 

BiUrabin. 

Kiiiverdiu. 

Hft'inooyaniu. 

HajmogloUii. 

Ligoocyaniii. 

Colnmbite from Isliikawa (Siubata aud 
KIMURA), A., ii, 220. 
from South Dakota (Heaoces) A., 
ii, 387. 

Colombium pcnZ-fchloride, preparation 
of, and ita insulating properties (Biltz 
and VoioT). A., ii, 302. 

Colombium eBtimation and wpara- 

tion 

estuiiation of, by rednetjon (TbEaI’- 
wei.l, Fkkuler, and Wrber). A., 
ii. 781. 
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Colnmbiam estimation and separa- 
tion:— 

se|iai«ti|M of, from tontalum (M.rr- 
ii, ‘230. 

Colza oil, fitly acids of (Kaymoni)), 
A., i, 798. 

Gombastion, temperaUire of (Bronn), 
A., ii, 518. 

of mixed gases {Pavman and 
Wheblkr), T., 363. 

Compounds, complex (Magnus), A., ii, 
559, 

.^tro-Compoonds, formation and stubiUty 
of (Kon), T., 513; (Djckens, Kos, 
and Thouvk), T., 1496; (Biacii ami 
Thorpe), T., 18‘21. 

Coniferse, losin acids of (Aschan, 
Foktkli., and Simola), A., i., 

1152. 

Co-ordination aud residnal affinity (\fou- 
GAN and SMifH), T., 160, 1956, 2866 ; 
(Morgan and Drkw), T., 9‘22 ; (Mou- 
GAN aud King). T., 1723; (Mokoan, 
Drew, au<l Barkeu), T., ‘243*2 ; (Mor- 
gan aud Moss', T., ‘2837 ; (Morgan 
aud Ledbury), T., *2882. 

Copal oil, CoUStAQtSof (PiBRAKKTS), A., 
i. 908. 

Copper, emissivity of (Lubowsky), A., 
ii, lOS. 

soUiliiUty of, iu dilute solutions of 
beiizaldehyde (Heknoulli and 
Schaaf), a., i, 1029. 
rate of solution of, in ferric alum 
(Cot.l-ENBEHG and Ki>DKORas), A., 
ii, 431. 

catalytic, preuaration of (PiCCAKu), 
A., ii, 216. 

. catalytic action of (Ki>i*Er.s<'iiNi aud 
WitsLEU), A‘, i, 844; (I'AI.MKR), 

A., ii, 437 ; (Brown ami Uenkk), 
A., ii, 833. 

cemeiitatioa of, by means of cbronio- 
manganese (Sikovich aud Car- 
TOUEri), A., ii, 571. 
with ferro-miinganese (SiRovicH 
and Cartockti), A., ii, 68 
colloidal, coloured forms of (Paal 
aud Steyer), A., ii, 294. 
corrosion of, by salt solutions (Mui.- 
LER), A., ii, 645. 

action of amroonium nitrate and 
aqueot^ ammooia on (Bassett and 
• Dorrant), T., 2630. 
action of ammonium nitrile on (Dii Alt), 
A., iip 49. 

combination of phosphorns with 
(Ei)Wakd.s and Murphy), A., ii, 
645. 

action of, with trichloroacetic acid 
(Doughty and Freeman), A., i, 
427. 


Copper alloya with gold, electrochemistry 
of (Lorens, Fraenkel, and 
WORMSER), A., ii, 21. 
reaction limit of (Tammann), A 
ii, 76. 

with maugauese, eloi-trochemistry of 
(Tammann and VADSifis), A., ij 
380. ' 

with mercury (Paal and Steyer) 
A., ii, 446. ' 

with nickel and zinc (Vdiot), A., ii 
295. ’ 

Copper lalta, iuYestigaiion of the com. 
]>lex formation in solutions of 
(GuntheR'Bchulze), a., ii, 504. 
rtdiiclion of amuiouiacaV solutions of 
(Kohn), a., ii, 149. 
use of solutions of, as sprays (G, aiid 
(Mme) G. Villedibu), a., i, 415, 
in tissues ami in tumours (White) 
A., i, 399. 

Copper arseuile. See Schecle's gveeu. 
liydroside, rate ’of dehydraiiou of 
(U. and V. TON Euler), A., ii 
832. ' e 

solubility of, in sodhim hydroxide 
solutions (Melbyk), A., ii, 851. 
colloidal, preparation of (Baal aud 
SrEYKn), A., ii. 216. 
oxide, action of, with molten alkali 
chlorides (Hedvall and I'oo. 
BEHO), A., ii, 68. 
reduction of, by hydrogen (PF..\tiR 
aud Taylor), A., ii, 148. 
tervalcni oxhie of (ScAol-UlU^i aud 
Torklm), a., ii, 68. 
peroxides (Aldkidcb ami Ai'rLV.r.EY), 
T.. 238. 

sulphate, equilibrium of aiiirmuimui 
sulphate, potassium sulphate, water 
and (liAYAMi), A , ii, 748. 
sulphide, structural , fuvtnuhi itf 
(Oluvd), A., ii, 572. 
oxidation of (Gluuu), A., ii. 446. 
Cupric chloiide, spectrophotometry uf 
solutions of (Getman), A., ii, 
411. 

reaction of hyjHipho^photoiis adtl 
witli (Mituhhli.), T., 16‘21. 
action oi, on uiagncsiuui uvi'aiiic 
com['K)Uuds (Tuunek), A., i, 
23. 

lithium chloride, absi>rption ofli;:iit 
by (Gktmas), a., ii, 412. 
tetrammino nitrate and uitrit', 
pro^ierlii-B of (BAssKiraml lU’i:- 
rant), T., 2680. 

alkali sulphates, dissoviatioii pres- 
sures of (Caves aud FEiicusoy), 
T., 1406. 

Caprout bromide aud chloride, piioto- 
tropy of (SiNonh T., 782. 
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Copp*r 

CaproiU chloride, pro()aration of, and 
its oxidation by sniphnr dioxide 
(Wardlaw and Pinkard), T., 
210 . 


absorption of carbon monoxide by 
acid solutions of (Krorf), A., 
ii, 667. 

action of sulphur on (Pinkard 
and Wardlaw), T., 1300. 
haloids, rTystaHography of (Wvc- 
KOPFaiid PoHSJAK),A.,ii.29.5. 
compounds of aiiiriioiiia with 
(Bir-TZ and Stollenwerk), A., 
it, 67. 

sulphide, solubility of (Tbumi'LER), 
A,, ii, 111. 


Caprfttes (Aldriik:e and Arn.KiiEv), 
J'., 242. 

Copper organic compoonds : — 

Copper baits {cuprawhinrs), complex 
salts of (Halle and 1 (ii:.hchk<i), 
A., ii, 768. 

compounds of, with j>olyhydroxy- 
A compounds (Tkaube), a., I, 718. 
Csp^r ditcetion, eitimatioa, and separ- 
ation:— 

detection of (Thomas and Cakre.n- 
■nRRh A,, ii, 86; (C.tiaETTi), A., 
ii, 787. 

(leteclion and eaUmation of tram of 
(Hahn and Lf.imbach), A., ii. 870. 
estiinstiou of, elccirovolunivtrically 
(ZiNTi and ■WATTENBEHr,), A., ii, 


871. 


eatiraation of, iodometncally (I.a.vg), 
A., ii, 818. 

estimation of, iodomttrioally, in pre- 
sence of arsenic (Kolthdkf and 
Cbembr), a., ii, 86. 
estimation of, iodonmtrically, in pix*. 
aence of iion (Wark), T., 853 ; 
(WohebK a., ii, 588. 
estimation of, Tolnmetrically (Mino- 
Yic’i and loNEhCf). A., i», 162. 
estimation of, volurnetrically, in pn*. 

aence of iron (Thornton), A , ii, 52S 
estimation of, roluroetrically, with 
-sodium iiitropruMide vdof^^'T), A-, 
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estimation of, and it< 8C|Miration froni 
nutimony, lead and tin (Ki.i.vr; and 
Lassiklr), a., ii, 86. 
estimation of antimony in (Kvan.s), 
A., ii. 231. 

separation of, fronv the gioiip metals 
(Wii.r.ABD and Hall), A., ii, 872. 
<.:o(xhoTm cap^fvlaris (jute), Klucijaide 
from i]je learcs of (Saha and (’iiodd- 
ih by), T., 1044. 

Cometiti, absence of cobalt in (Sthoev), 
A., ii, 219. 


Cornm gangiiinca, absence of hydro- 
cyanic acUl from tlie leaves of (Eoken- 
thalrl), a., i, 412. A 
Corpse!, constitueiite of tlie Wax of (Gov 
and Wende), A., i, 969. 

Corresponding states, law of (Hekz), 
A., it, 821. 

Correeion of metaU, retardation of, hy 
liroiective colloids (Friend and Val- 
LAKOE), T., 466, 

Corydaline, conatituti-m of (Spath and 
£an«), a., i, 168; (Gadambr and 
V. Bkixuhal’.sk.v), a., i, 675. 
(^to-bark, constituents of (Si'ath and 
Fuchs), A., i, 558, 

Cotoin, synthesis of (Si’ATir and Fcchs), 
A., i, 558. 

Cotton, structure of the hair of (Den- 
ham), A., i, 615. 

heat developed during the ineruerUa' 
tion of (Barratt and Lewis). A., 
i, 526. 

ellect of salts on dyeing of (AUBR- 
bach), a., ii, 353. 

raw, constituents of (Fabourr and 
WirHERs), A., i, 615, 
detection and estimation of acidity 
and alkalinity in (Cowaiid ami 
WnaBY), A., ii, 531. 

Cotton-ieed meal, nitrogen distribution 
of proteins from (Friedemann), A., i, 
505. 

CoumaraQ-2-ones, 4- and 6 chloro-, and 
ti»eir derivatives (Minton and Ste* 
{•HEN), T., 1601. 

Coumaranone series, studies in the (Min- 
ton* and Stki'HRK), T., 1598. 
Conmarine, prepanuioii of (Po.nndorf), 
A., i, 565. a 

I Creatine, origin of (Steudel and 
Kukjsk), a., j, 793. 
in muscle (Riesskr), A., i, 791; 

^Ham.aieit), a., i, 1090. 
forniadou of, in muscular dystrophy 
(Gibron ami Martin), A., i, 300. 
estiiiiatioii of, in blond (BzHitE and 
Bcnedioi), a., j, 759. 

Creatisine, origin of (STErDEi, and 
Freike), a., i, 793. 
ill muscle (Hammett), A., i, 1090. 
inetaliolism. See Metaboli.sni. , 
€.stiniation of (Pfizenmaiek and 
Oalanos), a., ii, 707- 
ostirration of, in bhxrd (Hf.hrk and 
llRNEmcr), A., i, 789. 
fi-Cresol, br<inioaniino-iloTivatives, and 
their derivatives (K.mFuKD), A., i, 33.'’>. 
p Creiol, oTidatiou of (, Pl'M-UEIier, 
Melamed, and Puttfaiu-ken), A., 
i, 1161. 

action of camphoric gnhydrido with 
(Krishna), T., 255. 
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CreioU and thrir derivatiyca, recii-rocal | 
polarity effecta in (Lapwoeth and 
Shoesmith). T., 1391. , 

onuilibrimn and propertlra of mlltiirea 
of phenol -aitU (Kendall and 
Beaver), A., i, 136. 
compounds of. with acetone benzene, 
ethyl alcohol and ethyl ether (Bekl 
and Schweeel; C. and W. von 
Rechenberg), a., i, 932. _ _ 

Creaola, bromoamino-, and their denva- 
tiyea (Raieord and Couture), A„ 

nitro- lead derivatives of (Ooddard 

and Ward), T.. 465. . 

o-CreBolcamphoteia. and ita derivatives, 
and dibromo- (Singh, Rai, and Lal), 

T., 1426. .. 

o-CroBOl-5-anlphonic acid, 3-nitro-, 3.ilts 

of (Davies), T., 791. 
o-CreaolaalphonphtliaUin, absorption 

spectra of (Oendortf, Ginns, Scott, 
and Jackson), A., ii, 806. 

Criatobalite from Washington (Shan- 
non), A , ii, 450. 

Critical temperature, relation between 
boiling and melting points and 
(Pruh'homme), a., ii.,049. . 

Groeeine, action of phen> Ihydrazine and 
sulphite on (Bocheiier and ZiM-MEU- 
siann), a., i, 466. _ 

Creeidolite from Pennsylvania (Wmeriiv 
andSHANNO.N), A., ii, 618. 

CrocodUa oil, constituents of (KODA- 
TASHi), A., i, 792. 

Croeonie acid, constitution of (IloMOL- 
KA), A., i, 830. 

Crons, effect of silicic acid on production 
of (LemmeiimaNN and \VlE.SSMANN), 
*A.,i, 1103. ‘ . 

Crotonaldehyde, preparation of (toN- 
SORTU’M Pi n Elektkochemisi HE 
iNnusTBlE), A., i, 1115- . 

catalytic hydrogenation of (C.KIN- 

stein), a., i, 112. . 

Crotonle acid, transformations of, iij 
nltra-violet liglit (Stoekmer ami 
Robert), A., i, 519. 
vanillylamide of (Ott and Zimmeii- 
UANN), A., i, 137. 

Atonic acid, H-amino-, eth.Tl eshr, 
compound of methyl azodicarhoxylatc 
and (Diels), A,, i, 77A 
Crvciblea, silica, use of, in estimation of 
' potassium (Jokes and Reedek), A,. 

ii, 86. . . , . 

Cryoicopy, cmnaroic aeul in 

(Fai-cicUsA), a., ii. 421. 

Crypul from eucalyptus oil (1 enfolu), 

T. 266. 

CrystalB, structure of (Bkac.ii), T., 
2766. 


CryatalB, alructuro of, and conalltation 
of atoms (Niooli), A., ii, SK 
bv means of Rontgen rays (UOLi 
and Davev ; Dull), A., ii, 624. 
of complex haloids, by moans of 
Rontgen rays (Schereer and 
Stoll), A., ii, 614. 
electronic (Huggins), a.., u, 744. ^ 
absorption of Rontgen rays in 
(AorEn), a., ii. 810. 
reflexion of Rontgen rays from (Dar- 
win), A., ii. 416 ; (Dardord), A., 
ii, 673. , 

ecattering of Rontgen raya by (Braco, 
James, and Bosanqubt), A., ii, 

Hontccnographic determination of the 
arrangement of (PolAnyi), A., 

Rontgen ray investigation of the 

lattice of (Geblach), A., n, 86. 

use of Rontgen rays in analysis of 
(Clark ami Duane), A., ii, 483; 

CQuarder), A., ii, 677.^ ft 

luminous path of a-rays (GeIozb 
anil Vehneu), A., ii, 183. 
photograrhy of (Fhas«;o 18 and Lok- 
maNT))b A., ii. 127. 
lotstory power of (Longchambok), 
A., ii, 603. ^ b . 

i-mis; pi'operties of tGKiMM), A., ii, 
127. 

size of atoms in (Prask), A., ii, 428, 
radius of hydrogen atoms in (Amis- 
off), a., ii, 456. 

l,«>seningof 1 he lattice in (v. Heveby), 

A., ii, 623. 

hardness of (Kkis and Zimmermank). 

A., ii, 745. . 

aiDorption of colouring matters by 
(Panetii and Vorwkkk), A., ii, 

almoriition of gases hy (Seeliher and 
Dai'KAMp). a., ii, 30. 
velocity of docompo.sition of (oik 

verts), a., ii, 700. 

diamond tyi*e, size of atoms m 

(Pbabr), a., ii, 634. 
liquid, existence of (Lehmann), A,, 
ii, 692. . f 

formation of, and the symmetry »r 
molecules (Vop.i.aNDRR), A., u> 

Btruclure of drops of (LEHMA^’^). 

mixel"reaistanco limits in (Masing), 


binary mixed, chemical bel.aviour of 
(TaHMANn), a., ih 63 

organic, structure of (Brago , Be 

and JANCKE), A., il, 128. 



INDEX OP SUBJECTS. 


ii.niQ 


CrysUUine condition, distinction be- 
tween the amorphous and the 
(Haber), A., ii, 653. 
substances, space formutsc for (Rinhr) 
A., ii, 368. 

CrystaUiiatiott, process of (Sohaum) 
A.jii, 264. 

produced by annealing (Gadbkrt) 
A., ii, 86. ' 

starting of, by friction of a glass rod 
against the wall of the vessel 
(Dedb ; FmcKE), A., ii, 744. 
prevention of, by addition of proteins 
(Cavazzani), a., ii, 745. 
spontaneous, influence of preasiire on 
(Hasselblait), a., ii, 35. 
of supercooled liquids (Hinsiiri.- 
wooi> and HAn-rtEY), A., ii, 200. 
Crystalloids, transition from, to colloids 
(Witzemamn), a., ii, 428. 
Cryatal-vlolet-leaeosalphonie acid 

(WiBLAND and Schruing), a., i, 68. 
Cabehin(MAiiEU), A., i, 347. 

Cabebinie acid, rfibromohydroxy-, an«i 
hydroxy-, amides of (Mameli). A. i 
348.* ’ 

Cabebinolide, derivatives of (Mambii) 
A., i, 347. 

Culture solutions, estimation of alka- 
linity of (Micuaelia), a., i, 405. 
wo-tl-Cfmienol {Z'.M.trivuthylplu'nol) (v. 

AuwEEsand Saltkwki.k), A.,.i, 1033. 
«-<^-Cumidi&s, <ft-w-chloro-. See 2;3:5- 
Trimethylbenzene, l-<ftchloroamino*. 
Cumioaldehyde from eucalyptus oil 
(Peneolp), T., 266. 
Camylcameqninonedi'unlde, chloro- 

(Gouwchmidt and STHoiiiiK.Nr.Eic'. 

A., i, 1005. 

Cuprates. See under Copper. 

Coprene, con.stitntion of (Kacfmann and 
Schneider), A., i, 245. 

Capretenine methyl ether, hydrochloride 
of (Heidelbekuer and Jacobs) A 
i, 673. ' 

Cnrcanolie acid (Gkimme), A., i, 98. 
Curcins (Ohimme), A., i, 98. 

Curite (ScHOKp), A., ii, 77, 

Currant See Ribes nibrum. 

Cattleflih, action of inky secretion of, on 
pyrrole (Rondoni), A., i, 64. 

Cyanamide, ])repsration of carl>amid« 
bom (Farbwbkkr voRM. Mbistkr, 
Ltjcius, & Bbcmnu), a., i, 993. 
physiological action of (Hessr), A., i. 
1093. 

^y*®^i6es, condensation of hydro- 
chlorides of, with phenols (Short and 
Smith), T., 1803. 

tywamidMthyl alcohol, »nd its deriv- 
atives (Fromm and Honold), A., i, 


’ -1 \ -iniocyanates. 

woCyamw,^ brorainated (Moudoili,), 
’‘‘'bLs), T., 

Cyanine colonring matteri (Millb), T 
T B“*dkholtz); 

t’ 2OT4 ' “ni Milm). 


Cmes, auiT Gj.lbhansmxX,”!!’, 

speclrum of (Kratzer), A., 

band spectrum of (Okubo), A.,ii 601. 
Cyanogen bromide, action of, on te’rtiaiv 
arsines (Steinkopf, Do.vat, and 
JAEiiKU), A,, i, 994. 
halmds. action of on phenylhydmine 
(Pellizzaui), A., i, 585. 

Hydrocyanic acid, formation of, from 
nitrogen and hydrocarbons (Kor- 
NIC and HrBBucD), A., j, 042 
preparation of, in tho laborstorv 
(Fritzmann), a., i, 1128. ^ 

pr^uetjon of, hyBadnu$2}i/oeyanens 

(Pattt), A., i, 407. 
synthesis of, by oxidation of various 

organic coTnpoundsfFossR; Fosse 
and HiRfi.LE), A., i, 117. 
*^'jtm^erism of (Ushekivood), T., 

jiolymerule of, and ite derivatives 

(Gjuschkevitsch-Trocbi- 


^ov.sKi), A., i, 723. 
oiidation of formal^lehyde to (Fosse 
and Hjki lle), a., i, 528. 
in ].lants (Rose.sthaler), A , i 
412, 614 ; (Siegfried), A., i, 6I4! 
cak-iuin salt, jireparation of, imre 
{Pi.\'CA.s.O, A., i, 532. 
magnesium salt, and its complex 
Silver compounds (Fichter and 
SfTEK), A., i, .532. 
mercuric salt, compounds of, am- 
monia witli (Brinkley), .4.,i,724. 
potassium salt, crystal structure of 
(Bozonrii), A., i, 441; (Coovek),- 
A., j, 1128. 


potassium cadmium, potassium mer- 
cury, and potassium zinc salts, 
crvetnl structure of (Dickinson) 
A., i, 532. 


detection of(SrNDBKRG), .4., ii, 404. 
Cyanides, estimation of, eleetro- 
metrically, in presence of haloule 
(Mi'LT.ER and Lattebbach), A., ii, 
403. 
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Cyanogen 

Cyanio aaid ia blood (Nidovx and 
Weltkh), a., i, 78&. 
zsoCyajiic aoid, condensation of, with 
aromatic o-amiuoaulphonic acids 
(Scott and Ck)HEN), T., 2034. 

Cyanogen, estimation of (Yanagihawa), 
A., ii, 667. 

Cyanohydring, synthesis of, by moans of 
emulsion (Nohdefeudt), A., i, 66. 

Cyantirie dihydrazidomouo:«zide, mono- 
bydrazidodiazide and triazide (Ott\ 
A., i, 1128. 

apoCyclene (Komm'A and Roscinfiu), 
A., i. 1167. 

Cyclic componndg, ^formation of, from 
halogfiiateii open-chain derivatives 
(Chandrasena ainl Ixoold), T., 
1306 ; (iNGOLn), T., 2676. 
formation of, from lijdioaromatio 
dicaiboxylic acids (Wisnars and 
Huckkl), a., i, 658. 
space configuration of(DEKx), A., i,651. 
lautomorism of, with open-chain Uo- 
merides (KoN, Stevensos, and 
TnoHrE), T., 650. 

halogen derivatives, absorption si>ectra 
of (Graham aud MACUETHi, T., 
2601. 

Cymbopogm cmius (incUi grass), I'.ssenlial 
oil from (Moudoill and Iyer), A., i, 
945. 

p*Cymeae, bronio-2-ainino-, audita deriv- 
atives (Whep.ler and Smith by), A., i, 
832. 

Y-2 Cyinylbatyric acid (RuzicKA and 
Mingazzixi), a., i, 1001. ‘ 

3*2-Cymylethyl alcohol, and its bromide 
(Ruzicka and Seii>bl), A., i, 562. 

/3-2-CyniyIethyIi9alonie acid, ethyl e.’^tcr 
(UrzlcKA and MtsiuzziNi). A., i, 
1001. 

methyl ester (Hi'zicka and SEiDKf.), 
A., i, 662. 

/3-2*Cymyl-a-methylbntyrie acid, and it.s 
chloride (KuziUKA and Seu>el), A., i, 
562. 

Cyprine, from New York (T.ewts and 
Baurr), a., ii, 714. 

Cyprimu carpi-f (varp), constituents of 

' the ovaries of (Fai'rE-Frf.miet and 
Gakrault), a., i, 700. 

Cyatine (Merkilt.). A., i, 326. 
preparation of (Schmii'T), A., i, 992. 
acid hydrolysis of (Hoffman and 
Gokt-VEK), A,, i, 429. 
oxidation of, in the animal organism 
(Lewis and Root), A., i, 487. 
exctttion of, as cysteine (Lewis, 
mcGi.nty, and Root), A., i, 1088. 
estimation of, in proteins (Folin and 
IxwNRY), A., ii; 639. 


Cysts, ovarial-dermold, unaaturated 
alcohols from (Mhcr), A., i, 1092. 

Cytopectana (Ceayson, Noebis, and 
Schryver), a., i, 206. 

Cytcpcetie acid (Ceaysok, Norris, and 
ScuRTVER), A., i, 206. 

D. 

Dakin's hypoehlorits soletion, action of 
on organic compounds (Enoprldt^* 
A., i, 812. 

Deaminoproteins (Heezio and Like) 
A., i, 386. 

Decahydronapbthalene {decalin), physi. 
cal properties of (Hehz and ScHuy. 
TAN), A., i, 647. 

Decahydronaphthalenei, isomerism of 
(Mohr), A., i, 243. 

Deealaotone (GuOn and Wirth), A \ 
805. 

Deealin. See Decahydronaphthalene. 

Deoanedial, and ita derivatives (Rosyk. 
MI’ND, ZRTZfCHE, and ENnERLIS) 
A., i, 431. ‘‘ 

Dsearhoxylatien in biochemistry (Spisoi 
A., i, 1213. 

A^'Deceuolo acid, synthesis of (Gnii.v 
and WiKiH), A., i, 804. 
fixun butler, and rffbromo*, and thdt 
methyl esters (Grun and Wirth) 
A.,*i, 806. 

DecoK«obntylaxude (Asahina and Ak- 
AKO), A., i, 506. 

J)ecoio acid, l•chloro•, luetliyl ester 
(GrI'N and Wirth), A., i, 805. 
i-hvdroxy-, and itH methyl ester 
(GrC'N and Wikth), A., i, 805. 

rj-Decyl fluoride (SwARTs), A., i, 101. 

Dehydrocbolie acid, triscmicarbazone 
ol (lloRSCHB and Hallwass), A., i, 
1159. 

Dehydrolithoebolie acid, mctbyl ester, 
ai:d its oxime (Bor'^che and Hali.- 
WAS.S), A., i, 11.59. 

Debydrozldation (MOi.lrk), A., i, 110. 

Dslpbinide, oil from the heads of 
(Nakatooanva and Kobayashi), A,, 
i, 701. 

Demethoxy-yanogonine (Muratama 
and Mayki'A), A., i, 265, 

DemethylscopoUnone. and its salts and 
derivativi-s (He.s.s and Wahl), A., i, 
857. 

Denitrifleation with formates (Ghoese- 
wroe), a., i, 971. 

Density {sp-cific yrarity), determiDstion 
of, of liquids (WlBDBRAUK), A., if, 

740, 

contraction of Dasks, used in tie 
determination of, of gwes (Moles 
and Hiravalueb), A., ii. 617. 
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BeozyteUOtA acetal and auil, and their 
ileriyatiyea (Kkoevcnagel and Goo»}, 

A., i. 762. 

and /9-Deozybencoinpiaacone8 
(GabcIa BaniJs and Pascual Vila), 

A„ i, 7U. 

Dscxybilianie teld, Bemicarbazoite of 
(BoESCH* and HALLWAfi 8 ),'*A., i, 1160. 
jsoDeoxyblliaiilc acid, formula of, and ita 
derivativea (WiELAND and Adickes), 

A.,i.83a- 

derivatives 

(Bebomann, Schotte, and Leohin 
Ut). a., i. 227. 

Deozyiiidigotin, and its snlphontc acid 
and sodium salt (Borsch Earn! Mbyeh), 
A., i. 65. 

Deoxymatrifia. and its salts and deiiva* 
tives (KoNDd, KisHf, and Abaki), A., 

i. 269. 

Deoxyieopolamins, and its ealt<: (Hctcs 
and Wahl), A-, i, 856. 

Dsoxytropyl bromide (Hess and Wahi.), 
A., i, 855. 

4 . and ^-Deoxytropylacopolein, and 
their salts (H ess and w a h l). A., i, 855. 
Detectors, new, for wireless t«legra|.by 
(Heikr), a., ii, 19. 

Detonators, a-particles as (ue.nderbon), 
A., ii, 606. , 

OewiBdtita, a redioactiye mineral 
(ScHOEi'), A., ii, 305. 

Deittln, adsorption in solutions of, and 
their oninhifving action (Ciabk and | 
Mask), A., ii. 560. I 

Dextrose (d-gliuose ; grape-siigar), mu- 
tarotation of {MurschaL’sek), A., 
i, 322, 432 i ii, 92. 

gohibililf of, iu water (Jackson and 
Silsdse), a., i, 986. 
decomposition of, in alkaline s-diiH'Ki 
(Wateumak and vas T^•.v^E^'- 
bboek\ a., i, 433. 

decotnpoiiiion of, by pyocywiic bacilli 
(ArBELl, A., i, 201. 

Lictic acid femiautatiou of, by jk plone 
(Schlaitbk), a., i, 1096; (Kai:k 
and Hrkzfkld). A., i, 1097. 
function of phosphates in oxidation of. 
hy hydrogen ^roxide (Hakhex and 
Heslet), a., i, 433. 
oxidation of, in the body (Hiii.^cii), 
A, i, 87. 

catalytic reduction of (CaKB). A.,i,523. 
electrolytic reduction of (Kini'LAV 
and Williams), A., 1 , ^>23. 
acetone derivatiyes of (Ibvisk and 
Patterron). T-, 2146. 
action of ammonia on (Li.vn and 
Nakji), a., i, 631. 
action of ozone on eolations of 
(SCROKSBAtTH), A., i, 22S. 


Dextroee, distribution of, in arterial 
and Tenons blood (Henriques and 
Eoe), a., i, 391. 

permeability of blood-corpuscles for 
(VAN Ckeveld and Brinkman), 
A., i, 192. 

action of injections of, ou diuresis 
(Coin), A., i, 1091. 

8iil{>hato (Nettbekg and Liebeb- 
mann), a., i, 222. 

and its tetra-acetyl derivative, sulph- 
ate compounds of, and their sails 
(Ohle), a., i, 986. 

detection of, bioclieiiiically (Au.s’old), 
A..i, 311. 

detection of, in ^irine by means of 
o-iiitrophenylpropiolLc acid (Kodii.- 
LOS), A., ii, 166. 

estimation of (Greiner), A., ii, 400 ; 
{1.EMKK.S and Landsberg), a., ii, 
724 ; (Kkull; van J)BU Haar), 
A., ii, 790 ; (Fleury and Boutot), 
A., ii, 879. 

separation of sucrose from, by dialysis 
(OoNoiiON and Ingersoll), A., i, 

! 322. 

! Diabetes (glpcosmrhf), chemistry of 
(I 0 NE.SC 1 :), A., i, 198, 
acetone sub.stances in blood in (Fnz), 
A., j, 392, 

acetojiuria in (Hubbard and Niciior.' 
son), a., ), 969, 

aldehyde in urine io (Stepp and 
FKrLOES), A., i, 300. 
akiol and acetaldehyde in urine in 
(Fricke), a., i, 300. 
c.irbo}iydiate metabolism in (Allen 
and Wishakt), A., i, 893; (Wag- 
ner amf Parnas), A., i, 965. 
utii:satiou of fat in UkATHERWJCK), 
A„ i. S9. 

a<lininistration of la-vnlosc in (l)Es- 
unEZ, PiERRV, and IJa'Ihery), A., 
i, 1215. 

aUrt-miline (Ki.Ias and SAMMAiniNO), 

A., i, 86. 

]‘lilorjtlaiu, suitar iu the kidiipys in 
(Nash), A., i, 497. 
action of desn-cati-d thyroid in 

(Asher and Hohuisbekger). A., 
i. 293. 

Di 5-acettaphthyloarbamide (Fleischer 
and SrHRANzJ, A., i, 1143. 
Diacetonedeoxyglucoee (Freituenwf.bg 
and Brauns), A., i. 1117. 
Diacetoceglucoenose {V'KKrDE.NBEEGand 
BkaunsI, a., i, 1117. 

Piaertoneglncoee, transformations ot 

(Frecrenherg and Brauns), A.,i, 
1117. 

• siilphurio ester of (Levene, Meter, 
and Weber), A., i, 987. 
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Diaoetonexylose (Faeubenbero and 
SVAKBERO), A., i, llld. 

^''l)iacetoxybeiLs«na (Fichtbr and 
Jaeck), a., i, 62. 

7:12-DUcetoz7dibeii«otbiantluran, 5:14- 
dihydroxy- (BRAas and Koulbu), 
A., i. 1051. 

d:14-Obeetoz7dibanzothiaiitIuren(iiuii- 
one (Brass and Kohleu), A., i, 1051. 

Diaeatozydiatbyl sulphide (FAKB^VEKkK 
voRM. Meistek, Lrciue, & Bkokiko), 
A., i, 420. 

S:6-Siaeetox7diia«rcnri-4-b7drozybenz’> 
aldehyde (Henry and Sharp), T., 
1058. 

S:5-Biaeetozydinier^^8aUcy)aldehyde 
(Henry and SHAnt*)» T., 1056. 

Diaeetozy‘7:?‘diinethyl-a*^saphtha- 
xanthens (SsN-GurrA end Tucker), 
T., 560, 562. 

BUcetozymerenmltroaBUines ( Kh a- 
RA8CK, Lo.mmes, and Jacobsohn), 
A., i, 604. 

Dlacetoxymerenri d-nittoealieylie acid 
(Kaiziss and Froskouriakoee), A., i, 
604. 

Diacetozy-7-methyl-7-ethyl-adinaph> 
thazanthenfl (SeN-GvuTA and 
Tucker), T., 663. 

l:6'l)iaoetozyiiaphthalene. and diaitro- 
(Hemhblmatr), a, i, 836. 

6 :ll-lliaeetozy'dd'naphthaphentbias- 
ine, 3-aniiao-, acetyl derivative 
(Fries and Keuko>v), A, i, 578. 

2:3-Diaoetozyphen7Tn>octaldehyde 
(Majiha and TaharaX A., i, 263. 

3:4hl)iaeetozyityreAe, w-uitro- (Kosf.s* 
ML'ND and Pkannkuch), A., i, 1030. 

Diaeetylaeetone, preparation of, and its 
sails and derivatives (COLtiE and 
Ebilly), T.. 1984. 

1: 1'-OiaeetyldihTdro 4:4'-dipyridyI 
(Dimroth and Fri.stkr), A., i, 678. 

Diacetylpnrparin 2*TnethjI ether (Dim- 
ROTH, ScHULTZK, and Heinzs), A., i, 
157. 

DiaeetylqnixLisarin, Tnnno- and d:-bromo- 
(Dimroth, Schultze, ami Heinze), 
A.,i, 157. 

Diaeetylstieelnie acid, ethyl ester, 
tantomerism of (Kaukmann), 
A., i, 985. 

iiioraeriam of, and its estimation and 
iron salts (Khorr and Kauk- 

mann), a., i, 220. 

Diaeetylaneeiius aoid, dibromo', ethyl 
ester, preparation of (Hir.st and 
Macbetb), T., 2175. 

l:V>l^eetyitetraliydro did'-dipyridyl 
(Dimroth and Heene), A., i, 48. 

HV’SUeetyltetrabydrodiqnlnolyl (Dim- 
BOTH and Herne). A., i, 50. 


oa'- Diaoety L-oa'^^'-tetraphrayltetrazaa 

(Goldschmidt and £ul£r}, A., i 
475. 

fta'-]>iao6tyl>aa'i83''tetra‘i>-tQlyU«trMaa 
(GoLDSCHMtDT and Euler), A., i, 475 . 
Blalkyl sulphides, chloro- (Povk aud 
Smith), T., 1166. 

7:-9-DlalkyldeozyaTio acids (Biltz) 
A., i, 380; (Biltz and BeLouj’ 
A., i, 381, 382, 38S, 884 ; (Bilt^ 
and Hbidbich), A., i, 382, 388. 
Blallylanthranilie acid (FOldi), A. i 
732. 

Diallylbentidine, S:S'i5i5'-t€ira\i\ti(,. 

(van Komburqu), a., i, 276. 
AW'-Dl{;?-allyloxyphenyl]ac6taiaidiQ« 
(Schuler), A., i, 179. 

Dialyser, rapid (Gutbier, Huber, an 
ScuiEBER), A., ii, 551. 
simple (Gutbier and Mater), A.,ii 
353. 

Diamminodinitro-oxalatooobaltUtei, 
crystallography and optical propertie 
of (Knaogs), T., 2069. 

Diamond, energy of atomic linkings 1] 
(Fajans), a., ii, 818. 
forces between atoms in, and ii 
aliphatic hydrocarbons (Fajaxr) 
A., ii, 194. 

action of, on carbon monoxide (Fmx} 
A.»ji, 641. 

Diamyl selenide, W'-<iichloro-, and iti 
dicbloridfi (Boord and Cors), A., i 
421. 

Diamylose, constitution of (KARRRKan<: 

Smirnov), A., i, 435. 
Dii^oamylozydiphenylmethane (Mac 
KENZIR), T., 1696. 
2:7'DiaAilinonaphtbaflaTinduliBe 
(Du IT), T., 1953. 

2:7 'Diauiliaophenanthranaphthasiiie, 

ami its nitre- derivatives (Sircar aiic 
Dutt), T., 1948. 

8:5-Dianlliiio*l:2;4-trlasole, ami it; 

dilxinzoyl derivative (Fromm, Kay 
SBR. hRir.GLEB, and FulIRKNBACJi), 

A., i, 878. 

DianilinoviByl ketone, and its deviv 
ativi's (Boilsche and Bonackek), A , 
i, 50. 

o-Dianisidine hydiorcrrocyanide (Cum* 
mini:), T., 1296. 

Di-p''aniByl'p*ben*oqiuaoBe(Pi:»iMiSRRB 
and Pbell), A., i. 1165. 
Di-p-a&isyl-liSd-diphenylTinyDmethyl 
perchlorate (ZiEOLEH, Ochs, Breme?., 
and Thirl), A., i, 1049. 
NN'-Dl'/i-amsylbydrasine. and its de- 
i-ivativea (Wirlanu, Weckkr, Mid 
Albrrt), a., i. 780. 
2;5-Di-jD-ani8ylqainol (Pummerkb and 
Prell), a., i, 1165. 
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ni-^anUrlctyryl fiarbiaol, aud ita de- 
rivatives (ZiEGLEH and Ooub), A., i, 
151, 1048. 

Diantliraqiilnone, 2:2 -rfthydroxy- 

(Brapshaw and Perkin). T., 021. 

(Baitegat and Bernhardt), A., i, 
io4l. 

BiaQtlironB, 8:3'*<ithydroxy-, and its de- 
rivatives (Perkin and Whattam), 
T, , 294. 

Oimthryl, 2:2'-dihydioxy-, and ita de- 
rivatives (Perkin and Whattam), T., 

ji^tipyryl selenide, rf£-p nitro- (Fap.h- 

WRRKE VORM. MrIsTKH, LucID.s, & 

Bruning), a., i, 1086. 

BiaqaotetrammijLeoobaUiaeleaate. Si^e 
iiuder Cobalt. 

Tiiiaaotetrapfridinenia^eBiam brom- 
ide (Spacu), a., i. 8.59. 
niirvlstyrflearblnols, halocliromy of 
(ZIEGLER). A.,i. 151. 

Jiastase, inactivation of, by metals 
(Luger), a., i, 65. 

regeiteralion of (Biei'Ermann), A., I, 
698. 

action of jiepsia and trypsm on 
(dlEDERMANN), A., 1, 480. 
malt, tbermostability of (Ehnstrom), 
A, i, 599. 

jDUeoamiftO'S-broinO'P-cfmene 

(WHEEiJin and Smithey), A., i, 
333. _ . , , 

Diasobeozene'4-arsiiiie acid)-4 -amino- 
acetanilide, and its sodium salt 
(lArOM and IlKIDKt.BBRGER), A , i, 
73, 

I)i&z<)beasene(4-arsizuc acid)-4 -amino- 
Bcetophenone, and its sodium .sail 
(J icons and Hkidei.bkkgrk), A., i, 
73. 

Diazobeazeiie(4 arsinic acid) 4'-ainino- 
6'-aeetophenoXTEeetie a«id, and its 
sodinm salt and inctiiyl aster (.Facohs 
arid HF.IDELnKRGER), A., i, 74. 
5iazobeazene(4-ar8iak aeid}-3"^-ainino- 
snisic acid, and its sudiutn silt 
(.(acors and HEiDELnERCZH), A., i, 

^iaiobeQ2en«(4-arsinie aoid)ainino- 
beosoic acids, and their sodium .salts 
(.Jacobs and IIeidelberger), A., i, 

7.3. 


1 iuobeaxeae(4-anlzuc aoid)-4'-atniso- 
cmnamic acid, and its salts and etliyl 
esterpACons and HEn>ELRER«ER), A., 

i. 73. 

taiobeazeae(4-ariiaie acid)-4 -amiBO- 
3':5'-dimetliylphenOK7aoetic acid. 
sfKliiini salt and nietiiyl ester (JACons 
and Heidelbekokk), A., i, 74. 


Diatobenteae-4-Brsinic acid-8'’-ainiiio- 
6'-metbozybenzoic acid, methyl ester, 
and its sodium salt (Jacobs and 
Heidei.berger), a., i, 73. 
Oiazobenzene(4-ariliiic acid)-4'-aminO' . 
2'-inetbylphenoxyaoBtie acid, and its 
metliyl ester and sodium salts (Jacobs 
and Hbidrt.beroer), A., i, 74. 
]>iazobenzene(4-arsiDic acid)aniinO' 
metbyKAopropylpbeDozyacetic acids, 
sodium salts and metliyl esters (Jacobs 
and Heidelbergbr), A., i, 74, 
Diazobenzene(4-arBlnic acid}-4'-ainmo- 
phenol, end its sodium salt and 
l^nzoio ester (Jacobs and Heidel- 

BERGER), A., i, 73.^ 

Diazobenzese(4-arBinie acid)'4"-amiB0- 
pbenozyacetic acid, and its salts and 
derivatives (Jacobs and IIbidbl- 
rekcier), a., i, 74. 

Diazobenze&e(4-arsinie acid)-4' amino- 
phenylarsinie acid, and its salts 
(Jacobs and Heidei.berger), A., i, 74. 
Biazobenzen6(4-arsmic acid)-6'-ainino- 
piperonylie acid, methyl ester, and its 
sodium salt (Jacob*^ and IIeidel- 
rrhger), a., i, 73. 

Dlazobeszeneld-arsinie aeid)aiLiliiie, and 
its sodium salt {Jacobs ami Huidei.- 
BBRGBR), A., i, 73. 

! Diazobenzeaeld-arsinie aoidlanisidinei. 
and their scxlium salts (Jacobs and 
Heidelbekgeii), a., i, 73. 
Diazobenzenefd-arsinio acidlbenzyl- 
glycine (Jacobs and Heidelbebgek), 
A., i, 74. 

Diazobenzene(4-arBinio acid)-6-bromo- 
4-amino'2-metbylpbenoxyacetic acid, 
and its .sodium salt and methyl ester 
(Jacobs and Heipelb^roer), A., i, 
74. 

BiazobenzeDe(4-ar8inic aeid)-2‘’-brom(>- 
d'-aminophenozyacetic acid, and its 
sodium 8.Alt and methyl ester (Jacors 
.- mil HEiriEr.nEUGEu), A., i, 74. 
Diazobenzeneld-arsinic acid)-4'-chIoro- 
aniline, and its sodium salt (Jacob.'i 
M ild Ilp.ii>Ki.aKKGK>i), A., i, 73. 
Diazobenzenefdarsisic acid)diethyl' 
amine, and its S'^lium salt (Jacobs 
H iid HF-iDEi.nECGKR), A., i, 73. 
]}iAZobeosene{4'arsiaic aoidldimethyl* 
amine, and its sodium salt (Jacobs 
and Kridecberger), A., i, 73. 
Diazobenzeneld-arsinic acid)'4'-ethoxy- 
phenylglycine, and its sodium salts 
3 »id ethyl fster {J.tcoRs and Hkidel- 

bkrgkk), a., i, 7 1. 

Di*aobenzene(4-arBiaic acid'-4'-metb- 
oxyphenylglycine. and its sodium sails 
•and ethyl ester (Jacob.': and Heidbl- 

bekgp.r), a., i, 74. 
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Diftzol)eiiiene(4’aMiiiic acid)-S'-m«tliyii^! 
4'-wniiioplienoxyacetio acid, aod its | 
metliyl eater and sodium salts (Jacobs j 
and HEiDBLiiSRGRR), A., i, 74. 

, Dlaiobenieiie(4-ar8inio acid)-4'*metbyl- 
amisophenoxyacetic acid (Jacobs 
and Heidelbergeb), A., i, 74. 
Diaso1ieniene(4-arBl!iie aeid)metliyl‘ 
aniline, and its sodium salt (Jacobs 
and IIeidelbrroek), A., i, 73. 
i/5i)la*oben*en6{4-ar8inic acid)penta- 
methylenetetramlne, and its sodium 
salt (Jacobs and Hkidelbergkr), A., 
i, 73. 

Dia*obeii*ene(4-arauxic acid)pbenyl- 

glyeine, and its sodium salt (Jacobs 
and Heidei-bbuger), A-, i. 74. 
DiaiohenseneCd-arsinic acid)piperidine. 
and its sodium salt (Jacobs and 
HkidelbergeiO, a., i, 73. 
Diatoben*ene{4 arsinic acidl-p-tolu* 

idinsi and its soJium salt (Jacobs and 
Heibei.reugek), a., i, 73. 
Dia2ob6niene(4'araLnic aoid)->>-tolyl- 
glycine, and its sodiutij salt (Jacobs 
and Hf.idelbkrgek). A., i, 74. 

Dla*o-2-broinobenzene(4-arBinio acid)* 
e aminophenoxyacetic acid, and its 
meth.vl eater andsodinm salu (Jacobs 
and rtElDELBRROER), A., i, 74. 
Diaio-eompounda (Asgeli). A., i, 7/4 ; 
(PiF.ROXi), A., i, 1071. 
aliphatic (Staudingeb and LCscher), 
A., i, 237 ; (Staupinceb), A., i, 
238, 240. 

asymmetry of (Levese and Mike- 
ska), a., i, 818. 

meohauism of reaction of (Ouvei:i- 
MANDALAt, A., i, 994. 
optically acW.ve (Ciiilf-s and ^0VE'‘), 
A., i. 924. 

«-Dia*oglutaric acid, esters (Chiles and 
Noyks), A., i, 9*24. 

Oiaso-gTOups. replacement of uUro- 

groupsbv (\>,aELf and Dvorak), A.. 
i, 690. * j , 

o'Diazo-n hexoic acid, d- and f-ethyl 

esters (CiiiLEs and Noyes), A., i, 925. 
Diazomalonio acid ethyl and methyl 
esters, interaction of tiiphenylphos 
phine with (Stauoikgbk and 
Lt'SCHER), A., i, 2.38. 

Diazometliac e, action of, on uratu 

(JOHKSOX, Hii.e, and Case), A., i 
471. , . 

action of, on ureiiles and uric acui 
(Hbrzio), a., i, 373. 

DUfonittJn salts, interaction of phenols 
and {Ch.vftaway and Hill), T. 
2766. , 

DiMO-reaction in the carbszole series 
(Morgan and Read), T., 2709. 


Dlazotisation, velocity of reaction of 
(SCIIOUTISSBN), A., i, 181. 
6-l>iazo*o-toInene(8*arii]iie acid)-;}, 
aminopbenoxyacetie acid, and its 
sodium salt and methyl eater (Jacobs 
and Heipelberoib), A., i, 74. 
&-Dibenzeiiesiilpbonylfuniaoaeenapb* 
tbene (Fleischer and Schuanz), A., 
i, 1144. 

SitaenEhydraslde chloride, action of 
sodium azide with (StollE and Netz), 
A.,i. 690. 

Dibenzofalvcne [diplunylene-ethyle]\t), 
and ita derivatives (Wieland, 
Keindel, and Ferrbr), A., i, 
1137. 

and its picrate and polymcriile, and 
2:7-/ftbromo- (Sieglitz and Jassoy), 
A., i. 820. 

Dibenzotbiantbran, 5:7:12;U-Wraliydi. 
oxy (Brass and Kouleu), A., i, 
1051. 

Bibenzotbianthrendiqauio&e, ]>re{iai a- 
tion of, and its sulphoxule and 1 ; 14 . 
rfihydroxy- (Brass and Koulek), A, 
i. 1051. 

SibenEOtbiazolylnietbans, and its 
ethiodide and luetliioiUde (Mh.ls), T., 
464. 

Dibsnzoylaliiarin, preparsiion of (Bar- 
nett and Cook), T., 1869. 
aS.DibenzoylaminO'B'ketobutane, and 
itssemicarbazon© (W inpavs, Dorkies, 
and Jexsen), A., i, 60. 
a6-Dibeszoylanu&o-7~ketOTalsric scid, 
methyl ester, and its phenylhydrazone 
(WiNi'AVs, Dokbies, and Jensen), 
A..i, 61. 

Dibenzoyloystine, properties of (Woi.P 
and Ripeal), A., i, 1114. 
colloidal gels of (GoKTNBR Mid Hofk- 
MAX), A., ii, 130. 

Dlbenzoyl-B'bydroxyetbylxoauidins 

(Fkomm and Hoxolp), A., i, 530. 
Dibentoylmstbane of Wisliceims, true 
nature of (DrFRAiasKanil GEraM'), 
A., i, 39. 

seleninm compounds of, and cnloie- 
(Morgan, Drew, and Barker), 
T., 2163 

Bibenioylmstbyletbylglyoxime 

(l*oNzio), A., i, 18. 
Dibenioylmetbylglyoxime (Foxzio), A., 

1 -4. "and 1 : 5 -l)ibeiizoylnaphtbalenei 
(SciKu.L and Nermann), A., 1 . 261. 

6 : i4-Dibenzoyloxydibenzotbiaiithren 

quiaone (Brass and Kohler), A,, 1 , 
1051. , , .. 

6 9-Dib«afoylcxy-7:7'dlmethyI B*«- 
aapblbaxantbea (Ses-Gupta 

Tucker), T., 662. 
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5;9'])i'btnso^loz7-7m«th7l-7-eth^l-adi> 
Aft^thiiZMthen {Skk-Gupta and 
Tuokeb), T., 664. 

ItlS Dibensoylozyperjlena (Zinckb and 
D£KGO)t A., i, 1013. 
DibanBoylphenylmethaae (Mkiskn* 
hbimez and Wzibezakx), A., i, 178. 
Pib en »Bylpynt«oleaathrona-yellow 
(Maybe and Heii.), A., i, 878. 
aa'-Dibeii»7l-M'^^'-l«traphenyU6tra- 
jaBt auo its derivatives (Gold- 
schmidt and Eulkk), a., i, 476. 
as' Dlbenioyl-M'<3/8'- tetra-^- tolyltetra- 
zaa, and its compomid with tri{dieiiyl 
methyl (Goldschmidt and Eulbk), 
A., i, 

Dlbeftspyr0za‘6:8 q.ainone (Scholl and 
iJKUMANN), A., 1, 2(51. 

Sec s. ■ Giphenylethaiie. 
Dihewyl ether (Paiiijk.vbabrikrn* 
voKM. F, Baver k C’o.), A., i, 934. 
disulphide, o-hydroxy- (Zr.MPLfcN 
and Hofpmakn), A., i, 664. 
PibeAKylaoethydrozamie acid, and j(s 
salts and derivatives (Jokes and 
Scon), A., 1 , 464. 

Wb«n*yl*c«*yl chloride (Jokes and 
Scott), A., i, 454. 

pibeasylamine, aceryl derivative (Sjio>:r 
and Smith), T., 1806. 
Pibeasylbenioamidlne, and its adts 
(Cliktii'S and Ehkuakt), A., i. 776. 
Dibeasylcyanamide dthyifrochloride 
(Short and S.MnTi), T., 1806. 
2 : 3 -Dibeiixyl- 6 : 6 -dibydropyraiiiie, «a'- 
(iieyano- (UcTr and Se.k), T., *2(>64. 
Dibeniyl diketone, aa'-rficyano-, eolonj- 
ing matters from (UriT and Sen), T., 
-2663. 

(hlS-Dibensyldipbensaccindane (Brand 
ami MCllkk). a., i, 445. 

1 ; 1 ' DibeD*yl-4:4'-dipyridininm ( W kitz 
and I.UDWio), A., i, 366. 
hydrogen carlrouate (Weiiz and 
Konic), a., i, 1186. 

Bibenzylideneacetone. See l)i-«tyryl 

ket’Uje. 

PibenzyUdenecyefobatanonf (Demj.a- 
NOV and Dgjakenko), A., i, 1161. 
9:12-Sibenz7UdenediphezLSU€CUidaDe 
{Buand and Muller), .1., i, 446. 
9;12-llibeQtylidene-A'*-diphenfaecin- 
deae (Brand and Muli.kk), A., i, 446. 
Pibenzylmalonio acid, rfi-o-nitro-, 
methyl eKter (Leuciis, v, Katikkkv, 
and C.»KEAI>), A., i, 472. 
Oibesiylmethylglueoaide (Gom uero and 
fircHLEu), A., i, 112. 

2:8 pibeuyl-S-BaetliylqttitLOzaline, cut'- 
•iieyano- (Dutt and Sen), T., 2666. 

2:3 l)ibeasyM:4-iuiphtbaqniaozaline, 
aa'-dmy-iiio- (Dl’TTaiid v^EK), T., 2666. 


2:3-Dibenzyl'l:4*iiaphtha(iiLinozaline- 
T-anlphonic acid, ao'-dicyano- (Durr 
and Sfi.v), T., 2665. 

2:8‘DibenzyI'l:4-naphthaqniiiozali&e' 
8'iulphonic acid, oa'-tficrano-lO-hydr- 
oEy- (Durr and Sen), T., 2666. 
2:8-i>ibeDzy](iumozaline, aa'-rficyano-, 
and oa'-rficyano 7'aiiiiiio- (Durr and 
Sen), T., 2661. 

Oibenzylaniphiiie'^- tolnenesu Ipbonytt 
imine (ilASNaud Pope), T., 1053/ 
l:l'-Dib8iLzyltBtrabydro-4:4'-dipyridy!, 
preparation and reaciions of (Em- 
MKRTand Vakes'kamp), A., i, 1065. 
dissooiation of (We^Tz), A., i, 470. 
3:6-l>iben2yltbiol-l:2:4-tria2ole, and its 
hydrochloride (Fkomm, Kayheh, 
Bkiegleb, and Fourrkbach), A., i 
379. 

Oibatyl i<eleui-le, ^3' dichloro-, and its 
diohloiide (Bookd and Cope), A., L 
421. 

Dibutylarsinic acid, and its co{i];>er salt 
(Quick and Adams), A., i. 600. 
Diwobatylbensidine, 3:3 'j 5;5'* ir.imijitro« 
(van no.MUL'i:(;n), A., i, 276. 
Di'.vwbatylcyanoarsiae (Sieinkopp, Do- 
nat, and Jakoeu), A., i, 995. 
Oiisvbntyl ketone .scmicarliazoae (Lb- 
uoiDP.), A., i, 217. 

aa-Dibtityrylethane, and its copper 
derivaiivo iLeR'*idk), A., i, 217. 
Dibntyi^lmetbane, and its copper de- 
rivative (I.EhoiDE), A , i, 217. 
jBjS-Dibutyrylpropane, and its disenii- 
carbazone (Leroiijk), A., i, 217. 
Dicamphometbylchloroamine (FtupE and 
Sr'HMiiO, .A., i. 1042. 
Dicampbomethylhydrozylamine, and its 
smlu (Rupr .iiid ScH.Mit)), A., i, lOll, 
oa'-Dicarbamyl-ao'-dimethyk'.c/o- 

beZBne-l:l-diacetic acid, et'-imide of 
I (K>*vai)d Thou»£(, T., 1803. 

I a-iVA'-Dicarbethoxybydrazinoaceto- 
acetic acid, utJiyl ester (Dip.ls and 
Kuldsei:), a., i. 1196. 
d-Dicarbetbozybydrazinoaoetylacetone 
(DiRusand Frr.j»NEtt). A., i, 1196. 
■y-.WV'-Dicarbetboxyhydrazmoacelyl- 
acetone (Diels), A., i, 774. 
lO-aB'Dicarbetbozybydrazlnoanthra- 
ceae. S-aniino-, and ila dcrivaiive-s 
(UiEwand MOni.). A., i, 1194. 

2- and 4-a3-Dicarbetbox7bydrazLno* 
napbthalenei, 1-amiiio* (Dirls and 
SbllKN.'iEN), A., i, 1194. 
2-ad-Picarbethozyhydrazmonaphtha- 
lene-4-salphonia acid, sodium salt 
(Dieuh and Sorensen), A., i, 1194. 
6-«/3-Dioarbetboxyhydraziao-p-zylene, 
‘3-aiiiiDQ-. and its deriv.»tivee (Diels 
and Kckelmakk), A., i, 119.'>. 
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a-i^A'"-Dioarbomethox7hydraaiaoAO€tO' 

aoetio acid, ethyl otter (Diels aud 
Fuldner), a., i, 1196. 

0 - Dicarbonielboxyhydraiinoacetylace- 
tone (Diels and Fuldker), A., i, 1196. 

a-AW'-Dlcarbomethoxyhydraainocro- 
tonic acid, 0 -amLno-, ethyl ester 
(Diels and Fuldnbr), A., i, 1196. 

1 - ^ -Licarbometboxyhydraainonaptba- 
^ne, ‘i-amino-. and its derivatives 

(DjELSand WACKKKMAHN),A.,i,1196. 

4-a$-Dlearbomethoxybydraalttoiiapbtha- 

lene, 1-amino- (Diels and Kleis- 
felleh), a., i, 1195. 

2:4'Dioar^xycji/<'^l*titaiie-l:3-diaeetic 
aoida, and the o-»nhydride (Ikoold. 
Perrev, and Thorpe), T., 1789. 
et.?. and traus- a; 4 -Dicarboxyeye/obiitane 
l: 3 -dl a-propionic aoida, and 2:4-'^*- 
cyano-, ethyl ester (IsooLU, Perres, 
ami Thorpe), T., 1787- 

4*a,8-Dicarboxyethylamidobydrazino- 

napbtbalene, l*aiuino- (Diels and 
SdRBNSE>i), A., i, 1195. 

a-y-Dicarboxyglutaconio acid, 7 -bronio-, 
ethyl ester, transformations of(FALris, 
and PE Roxas), A., i, 624. 
a 7 «DicaiboxyglataconoUcton«, yliydr- 
oxy, triethyl ester (Falti.s and i>b 
Roxas), A., i, 625. 

oiV'Dioarloxymelbanetriacetlc acid, 
w-cyano-, ethyl ester (Inoold and 
Pekren), T., U18. 

o8-Dicsrboxyinetbylaniidobydra*ino- | 

naphthalenes, ainioo- (Diels and 
Sorensen), A., i, 1195. 

Dichromates. See under Ohroraium. 
Dienmylamise, chloroamiuo- (Goli** 
SCHMIDT and Strop MBSOBii), A., >, 
1005. * 

Dioyanamide, and its sails (jI.\dkluno 
and Kerk), A., i, 438. 

Dieyanimide (Fr.anki.in), A., i, 440. 
Bieyanodiamide, action of a«ineou.s am- 
monia on (Davis), A., i, 118. 
fonnaliou of f^uaiiidine from (llLAlu 
and Braham), A., i, 1123. 
action of, with methyl- and diniethyl- 
ammonium chlorides (Werner and 

Bell). T., 1790. 

Di-v-dimethyUminostyryl ketone. «- 

chloro- (Bauer and Wernkk), A., i, 
1035. 

Didymittm, al«orption s|»ectrum of 
(Weiuert), a., ii, 413. 

Oleckinana reaction (Kon), T., 513. 
Dieckmann-Komppa reaction (Dp kkss, 
Kon, and Thokpr), T., 1496. 
Dielectric constants, measurement of 
(Ki.so and Patiiick), A., li, 109. ^ 
of colloidal solulions (Kkkeka), A., n, 
694. 


Diet, effect of, on fixation of nitrogen 
(Dienes), A., i, 293. 
replacement of protein by ntea in 
(Morgen, Scholeu, Windheusei:, 
andOHLMER), A., i, 293. 

7 -Diethoxyaeetoaeetlc acid, ethyl ester, 
u&Q of, in the synthesis of glyoiallne 
derivatives (Pucher and Johnson), 
A., i, 549. 

2 : 9 -Diethoxyaeridina (Farbwekkp. 

VORM. Meistek, 'Ltjciub, & Bru.v- 
iNo). A., i, 469. 

4:4‘'-Diethoxybeniil, 3“3'.<Zmitro- 

(ScHoNBERO and Kraemer), a., i, 
664. 

Diethoxy-l tr-diethylearbooyanins 
iodides (Bkaunholtz), T., 171. 

4 ; 4 ' Diethoxy-1 rl' dinaphthyl (Scholl 
and Srer), A., i, 336. 

4 : 4 '-Diethoxy-l:l'-di-ar.tetrahydro. 

naphthyl (SuHROETER, Kindermanx, 
Dietrich, Beyschlao, Flbp^ck- 
HAUER, Kiebbnsahm, and Okstei;. 
UN), A., i, 124. 

a«-Diethoxy- 8 -methylpentan- 8 -oI-S-oBe 
(Daudel), a., i. 432. 

Di 7 <-ethcxyphenylformasyl mstbyl ke- 
tone (Jacobsen), A., i, 596. 

2:3-Di'P-ethoxyphenyl*OfS-naphths«iain- 
oxaline, and 2:3-rfi-/n-niiro- (ScHiis- 
BERO and Khabmeh) a., i, 664, 

Diethyl ether. See Kthyl ether. 

sulphide, $&'-dich\ovc^, preparation 
and reactions of (Mann and 
Pope), T., 594. 

liydrolysis of»and preparation of a 
non-veeicant isonieride (Bales 
and Nickelson), T., 2187, 
reaction of, with sodium silicate, 
and the Ireatinent of burns 
produced by it (Kramer), A., 


i, 914. 

<filiydroxy-, preparation of esters of 
(FaKBWKRRB VORM. MEldTEEl, 

Lucius, A Brumno), a., i, 420. 

sulpboxides. a&fi'-tTt- and ’tetra- 

chloro- (Mann and Popk), T., 603. 
Diethylacstal, 8 'a"-dichloro- (Ghkj.nakd 
and Purdy), A., i, 803. 
DLethylacetylallophanic acid, hromo-, 
ethyl eater (Callsen), A., i, 1128. 
Diethylallylamine, ami iia oxide, and 
their piciates (Mbisesheimer and 
WiLLMERSDOBP), A., i. 334. 
ft-Diethylaminoaoenaphthene. and ih 
derivatives (FLEiacHERand Scheanz], 

A., i. 1143. ... 

/.-DiethylaminobeaiylidenesnthraiuUc 

aeid(ExELEY, Ruoer.s, and Swlshei.), 

j3-DiethyUminobntan-7'Ol (Fuukneai 
and PUYAI.), A., i, 639. 
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DiethjrluniaobntylAeetoaedtio Mid 
ethyl ester (Fahbweekb vorm. Meis- 
TBK, Lucius, k Bruniko), a., i, 529 
»'Diethyl&miiio-8-ethozyaeridina (Fa rb- 

WERKB VORU. MkiUTER, LUCIUS, A 

Beuning), a., i, 469. 
a'Bisthylaminoethylaeetoaeetie acid, 
ethyl and methyl esters (Farbwrrkr 
’ VORM. Mristrr, Lucius, k Brun- 
ing), a., i, 529. 

Diethylaminoethylacetonedicarbozylie 

acid, ethyl eaU-r (Farowerke vorm. 
Miistbr, Lucius, & Bhunikc), a. 
i, 529. 

DLethylaminoethylaeetylacetone (Faku- 

WBRKE VORM. MeIsTER, LucIUS. & 

BauNiKo), A., i, 529. 
a-Oietbylaminoathylbatyrie acid, $- 
hydruzy-, ethyl eater (Faruwekke 
VORM. Meistkr, Lucius, k BrC.s- 
IN(*). A., i, 640. 

DlethylamiiiMtbyleamphorearbozyUo 
acid, methyleater (Farbwerkevorm. 
Meistek, Lucius, k llReNiNo), a. 
i, 629. 

Siethylaminoethyleyanoacetio acid, 

ethyl ester {Farbwrrke vorm. Mkis« 
I'ER, Lucius, k Bhu.viko), A., i, .529. 
DiethylamiAMthylnudottie aoid, ethyl 
eater (Farbwerke vorm. Mp.isi>.k, 
Lucitrs, k BrCnixo), A., i. 529. 
a Biethylamiaopropan-id ol (Fournrai* 
and PUYAL), A., i, 639. 
e-Dietbylainiiio-ddS-trimethylheptaB-a- 
one (Billo.m), A., i, 717. 
DiethylanunonimiL ruthent|)v)itahrotnulc 
(GuTBiEKand Krauss), A., f, 16. 
Diethylaniline, compound of 3:5*diuitro< 
benzoic acid and (Ley and Gkau), A., 
i, 536. 

lil'-Oiethylazarine iod ide, bromo-dei i va* 
tiv'cs (Moudoii.l), T., 1510. 
Diethylbarbiturio aold, action of dia^n. 
methane on (Herzig), A., i, 373. 
calcium and niuRncaium salta 
INO), A., i, 1066. 

compound of 4-dimetIiylauniio- 
i-phenyl-2:3-<liniethyl-5-p\ ra/olotie 
and (Chemische Fabrik auf Ak- 
TIE.V VORM. E. ScHERliro), A., 1 . 
682. 

Diethylbenaidine, 3:3':5:5'-Wrrtnitio- 
(van Uonburoh), a., i, 275. 
Diethylbromoethylamuie (Faruwekke 
VORM. Meister, Lucius, k Bkun- 
iJTo), A., i, 529. 

l:l'Diethyicyc/obntane>3*one-8earb- 
oxylic aeid, methyl eater, ttetnicarb- 
Mone (Dickens, Kok, and Thori’k), 
T., 1504. 

Ihethylcarbodi lmide (Staudinckr and 
Hauser), a., i, 70. ; 


8:2'.DiethyIcarbotbiocyanuie iodide 

149^3^ Braunholtz), T., 

crystallography of (Mills). T 
462. ’ 

DUthyleUorobutylamuw (Farbwzexe 
A°T'b 2'9 * Bst'NiKo), 
DlethyloMotoethylamin. (Failbwzeke 

VOEM. Meistek, Llxttb, & BEtiNnio) 
A., 1, 629. 

7:9-Diethyldeoi,niic acid, ami its salts 
(1JILT2 and Bulow), A., i, 384. 

<7-iV.<9-Diethyldihydrocnpreiolnoi (Hei- 
drlberger and Jacobs), A., i, 674 
7:7-Diethyl a-dinaphthaxanthea,’ oxiiia- 

tion of, and StO-r/thydroxy- (Sen- 
Gupta and Tucker), T., 565 
Diethylene disulphide, tetraiodide, as an 
antiseptic (Bachem), A., j, 611. 
Diethylenediaminecobaltie bromides 
conductivities of (Duff), T., 450. 
o.-f-Diethylethylenediamine (Society of 
Chemical Industry in Basle). A 
i. 256. ’ 


33*Diethylglntaric acid, methyl ester 
(Dickss’b, Ko.s, and Thorpe) T 
1504. ' ’’ 

6B'Diethyl^lotaric aoid, ao^dibroiDO-, 
and Its ethyl ester (Deshapanue and 
hioupB), T., 1436. 

j^ow-Diethyl groups, effect of, on the 
carbon telralicdral Hugle(DESHAPANDR 
and Thorpe), T.. 1430. 
5:5-DiethyIbydantoin (I.saoLD, Sako, 
and Thoki k), T., 1192. 
Diethyliminoviolaric acid, and its salti^ 
(Likschitz and Hepnkr), A., i, 768. 
2;2-DiethyImdan-l‘one (Haller ami 
Bauer), A., i, 259. * 
DiethyUnalonbromoamide (Ingolj> 
Sako, and Thorpe), T., 1192. 
Diethylmalonio acid, and its ethyl hy- 
drogen ester, esterification of (Du- 
Mesnil), a., i, 622. 
ethyl esters, hv<lrolysis of (Dumes- 
Nil), a., i,’520. 

derivatives of (Dumesnil), A., i, 
807. 

Diethylmalonodi-6-aeenaphthylamide 

(Fleischer and Schkanz), A., i. 
1143. 

Dietbylnitrosoamine (Schmidt aud 
Fisc!iiek), a,, i, 822. 
T^-DIethyloctane-yf-diol, and its oxide 
(CAKKiiRE), A., i, 320. 
Diethylci/c/opentamethylenearsoniom 
iodide (Steinkopf, Donat, and 
Jaeger), A., i, 996. 

^l:lDietfayii:.Yrf(>pentane- 3 : 4 -dione, and 

its disemicarbazoiie (Dickens, Kon, 
and Thorpe), T., 1506. 
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7;« -DiethylpliBnalene (Maysr and Siito- 
UTZ), A., i, 741. , 

dichloroethylate 

(Farbwbukk voBM. Meistrr, Lucius, 

& Bruning), a., i, 529, 

l;l-Diethylcv€Zopropane-2'earl)OxyUc 

acid, 2:3'<^i:cyano-, and its amide 
(Birch and Thorpe), T., 1825. 
l;l*DUthylcycZopropane 2:8*dicarboxylic 
add, and its dinitrile and 

Thorpe), T., 1826. 

l-l-Diethyl<i/cfopropane-2:3*dieatb* 

oxylic acid. 2:3-(Zicynn<»-, unide 
(Birch and Thorpe), T., 1825. 
eis- and ^mfls-3: 3-I»i«thykf/<'iopiopaiie- 
1 :2 dicarboxylio acids, and their da« 
rivative.8 (Deshapanoe and Thokpe), 
T., 1437. „ , 

3:3-Dietbyl'^c^t^pTopaii-l ol l:2 dioarb- 

oxylic acid, and its dorivatives (De- 
SHAPANDE and TnoKPE), T., 1440. 
2:2-Dietbylresoroinol 3*ethyl ether, 
4.chloro. (Fabre), A., i, 114S. 
Diethylrbodamine (Leokahi*), A., i, 
1182. 

l)ietbylsulphin«*(bii)-P'toluene8ulpb- 

onylinune (ilANS and Pope), T., 
1004. , , , 

Dietbylsulpbia«'P*tolaeD.«8alpbonyl* 

inline, and fiS'^dichioro- (.Mass and 
Pope), T., 1053. 

2 2'*DietliyUliiocyaiiiae iodide 

T., 461. . ... 

2:l'-Diethyltliiowt7cyamn6 

(Bbausholtz and Miu-s), T-, 2006. 

7:9 Dietbyl-S-tliiouric acids (biurz and 
BULOw), A., i, 3S1. 

4:6 Diethyl-TA'Xylene (Philippi, Seka, 
and FroBschl), A., i, 837. 

2-5-Diethyl p-xj^iene, 3:6 «/ihroino-, and 
3;6rfinitro- (Philippi, Seka, and 
Robinson), A., i, 837. 

Diffttiion, effect of temper-ature on 
(Oholm), A., ii. 021. 
of electrolytes into rcIs (Stiles and 
Adair ; Stiles), A., ii, 125. 
in porous vessels (Herrera), A., iL 
427. 

formation of Liese^antfs rings m 
(Bradford), A., ii, 358. 
and intertractiou (Soiioneboom), A., 

ii, 690. . , - 

Difluorenylene, au.l its picratn, and di 
hydroxy*, and dinitro- (Dziewon.ski 
and SvazKo), A., i, 730. 

l:3-Difnrfiirylid«ii©cyci</hexaa 2-one 
(Wolff). A., i, 668. 
Di«alloyll»voglucotaa, and its |K).ass- 
inm 8.alt (Karrxr aud Saia>mon), 

Di^UTlaadJi,, »n>l 

iuNnand Pfanskccii), A., 1. 1030. 


Dieeitioix, disappearance of nitrogen in 
(Gouin and AndoUARd), A., i, 698. 
of proteins by trypsin (Northrop), 
A., i. 693. 

effect of splenectomy on (Mollow), 
A., i, 397. 

peptic, role of acids in (Ostwald and 
Kuhn), A., i, 598. 

Diffeative tract, activities of the score-* 
tins of (Hahakaki). A., i, 698. 
Digitalis, a?8ay of the active principles 
of (Knudson and Dbesbach), A., 
ii, 882. 

toxicity of eitiacts of (v. Dapert), 
A., i, 97. 

Digilalis jp?<;^ur<;a, extraction of digi- 
toxin from (BiNAOUl), A., i, 412. 
Diffitalonic acid, constitution of (Kili- 
ANI), A., i, 224. .... 

Bigitan, estimation of digitoxin in 
(Warren), A., ii, 403. 

Bigitic acid, dimethyl ester (Windai s 
and Weil), A., i, 849. 
d-Blgitogenic acid, dimethjrl esttr 
(WiNDAUS and Weil), A., i, 849. 
Bigitoic acid, dimethyl ester (Windats 
and Weil), A., i, 849. 

Digitonin, constitation and derivatiies 
of (Wi.NDAua and Weil), A., i, 848, 
Digitoxin, estimation of, in digiUu 
(Warren), A., ii, 408. 

Digitoxonio acid, constitution of (Kn-i- 
ANI), A., i, 224. ... 

Digitoxose, coustituiion of, and its Ciub- 
oxylic acid (Kiliani), A., i, 224. 
Diglacan, constitution of (Karrer ami 
Smirnov). A., i, 229. 

Diglycolamidie acid, di-p-aniSYlainidd, 
di-p-chlnrophenylainide, ^ and di-w- 

t**lylajnide (Hill and Kklsky), A., 
i, 1141. 

Diglycoll'l:2:4:6-i^-cumidic Mid (Ak- 
Hi HtiTZ and Jaeokr), A., i, 428. 
Diglycollio acid, and its derivatives 
(Anschutz and Jaeger), A.,i, 428. 
Diglycollnaphtbalidic acid* (Anscih’tz 
and Jaeger). A., i, 428. 
DiglycollnaplithUt (Anschutz and 
Jaeger), A., i, 428, 
Diglycolltoluidic acids (Anschutz and 
JakoF-R). A., >, 428. 

Diglycollxylidlc acids (Anschutz aiul 
Jaegrr), A., i, 428. 

DiglyccUxylils (AnschOtz aud Jaegek,. 
A., i. 428. , , , u 

Di-ris- and iruns-lieptadecylenylCBrb- 

amides (Nicolbt and Prlc), A. , », 64“*. 
Di-ri'bexaldebyde. rfi-J-hydroxy*. 

Bis-6*methyltetrahydro-2-a-pyrji 

a-bromo- (BbroELL), A., i, 720. 
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4:4'*»ihydra*iiio-M'-di-rtr.tetrfthydro- 
n»plithyl{acHROETKK, Kindermann 
Diktrich, Beyschlao, Fleisch- 
11 AUER) BpIEBENSAHU, audOlkSTBELlN) 
A., U 124. ' 

Dihydroabiatiaol (Ruzick a and Met er) 
A., i, 330. 

SiS-Dibydroacdto-a-naphthalida, 
4-broino- (Rowe and Davies), T., 1006. 
Dibydrobencofurani, njfrciiry ’ com- 
pounds 'of (Adams, Roman, an.l 
Speury), a., i, 946. 
TilS-Slbydro-^'benzophenarsazine, 

oxide Hiid sulpliide, and 7-brooio- 
7-chloro-, and 7-iodo- (Lewis ami 
Hamilton), A., i. 187. 
<^^M)ihydrocampholdnomtnle (Ki ruck 
EB), A., i, 736. 

Oihydro-a-oampholytie acid, ySdi. 
hydroxy*, and its diacetyl derivative 
(Chandra SENA, In GOLD, and Tho'ri'e) 
T., 1548. 

Piliydrocarbost7ril-3:S''splran, di- 
bronio-, dichloro-, and rfinitio. 
derivatives (Lel’CHs, Conrad, and v 
Katinszky), a., i, 373. 
d- and Mlihydroeuiebonioinol (IIkidel- 
BERGER and Jacobs). A., i, 674. 
Oihydrooinoboiiine, chloro*, and its 
hydrochloride (Jacob.s and Heidel- 
berobk), a., i, 672. 

Dihydreenidic acid (Muravama), A i 
310. ■’ ’ 

Dihydrocodeine, a-nitro* (Sprvrk and 
WlKTERS), A., i, 169. 
DihydroJiwcodeine, and its salts (Spkyek 
and WIETER.S), jf., i, 47. 
Dihydrocodeiae-A^-oxide, and its salts 
and sulphonic acid (Spevek and 
WiETERS), A., i, 169. 
Dihydrocodeineaulphoaio acidi (Speyer 

and WiETKKs), A., i, 169. 

Oibydrocodide-.V-cxidetiilphonio acid, 

chloro- (Speyer and Wietehs) a ’ 
i, 169. 

DihydrocodidefulphoBle acid, cMoro- 
(Spetee and Wietrils), A., i, 170 
Ottydrooupreicine J)ydrol,ronufie 

(nEiDELBEnoER aud Jacoii.h), A. i 
873. ’ ’ 

Bilydrocmpreme oiid« (Si-EVBK aii.l 
IIecker), a., i, 675. 
DUlydrodehydrooor7daline (Oadamkk 
jnd V. Bkuchhai:sen). A., i, 675. 
moydrodemothylMopolinei, and thi-ir 
»lta and derivathta (IIrss and 
Wahl), a., i, 856. 

*"*' ‘fs hydro- 
chlonde (J acobs and HKirEi,Bi:sor,i,', 

1, 6/2. 

WhydrofenchoUmin., and it% sail., and 
oentatiTea (Maxwell), A., i, 753 
OXXII, ii. 


Dihydroutdndiile, preparation of (v 

nii.A “!!'* a., i. 863 ' ■ 

Dihydromethyatic acid. (Goebel) A., i, 

(Goebel), A., i, 

Bihydromethyiticolea, and their aemi- 
carhazones (Goerel), A i 657 

(SBEVEUand 

A.-I)^ydromueonlo add, j.l.romo-v- 
hydroxy-, and ychloro-S-bron.o-, 
n'ethyl ester (ClltfNDr.,tsENA and Iv 
f.oi.o), T. 1318. 

DibydronaphtbaUnealkamine. See 

letraliydro ^-naplithjlaiiiLiie, 6-liyclr. 

Dibydronaphtbaleaa-2-indiiooiazol- 

idine, and its ealts (TAXEnA and 
kuiioDA), A., i, 275. 
Bi^dronaphtbalene Beriea (Rowe and 
Davies), T., 1000. 

SiS-Bibyto-a-naphtbylamine, oxidation 

and bromin,ati 0 D of (Rowe and 
Uavie-s), T., 1000. 

Dibydrcaaphthylethanol, and it. phenyl- 
^'fethane (de P^.mmeheau), A., i, 

7:8-pihydropbeiialone-9, and its oxinie 
(iMAYER and SiEGLiTZ), A., i, 741. 

9:16Diliydropheiianthranaphtbazine, 

2 :/.d//unino., and 2 :r-'/ihY(lroxY- 
(Sinc.\R and Di-tt), T., 1950. 
d- anti 7-Dihydroqainicinol, aiul thrii* 
•Mlta (Hkidklrerger and Jacobs). 
A., i, 674. 

Dihydroquinine ethyl brtmiide (Heidei,. 

BEkoKK and Jacobs), A., i, 673. 
Lihydroquinine, 5;8-(/(amiiio-, S-amino- 
5-hydroxy-, and 5;S-f^diydro.xy-, and 
their salts (Jacobs and Heidelberg- 
ek), A., i, 671. 

Dihydroquinine oxide, jireparation of, 
anditadiiiitrale(ASPEYRRandBECKKR>’ 
A., i, 67.5. 

Dihydrorubicene, aud its picrate {Dzie- 
m'dnski and SrszKo), A., j, 730. 
4:5-])ihydrothiazole, 2-ihiol-, <^oniponnd 
nf chlnropicriii and (K.ay and Das} 

T , 325. 

I:4-Di(5'-hydroxy-7'-8uIpbo-8'-naph- 
thylamIao)benEene (Kalle k Co ) 

A., i. S2-t. 

Di-itatinazine, and ils acetyl derivative 
(IhinsoiiE and Mkyer), A., i, 54. 
5:5'-Di-i8atylmethane (Porsche aud 
Mkyer', a., i, 53. 
3:5*Diketo-l'be&iyl*l;4-hezabydro- 
diazine (nrr..sKY jonl Dinokmanse). 

A., i, .57. 
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Biketocholenie aeid, and ita ethyl ester, 
and its dioxime {Borschk and Hall* 
WASs), A., i, 1168. ^ 

2 :5-DiketO'l :4dibeii8oy Imethylpiper* 

aiine (Cheubuliez and Feer), A., i, 
1065. 

2:6-Diketo-l:4-diben*oylpiperaiin6, pre- 
paration of (Sasaki and Hasbimoto), 

A., i, 66. 

2:5-Diieto*3:6-diben*yliden«-l-niethyl- 

piperaaine. See Xaiithoroceliin. 
8:8-Diketo*3:6 dibenzyUdene-2:3:6.‘6- 
fatrabydro-wi*a-benibispyrrole 

(Davies and Hickox,)T., 2653. 

2-6-Diketo-l:4-dibeixylpiperaaine, pre- 
paration of (Sasaki and Hashimoto), 

A., i, 66. ... 

2;6-Diketo-14-diehloromethylpiperAme 

(Chekbuliez and Fekh), A., i, 
2*2'-Diketo-A^-‘^'diooTimaran {oxiiMigo}, 

' synthenisof (FKiEsand H asbnJ.'VOEH), 

A., i, 46. 

2:6Diketo-l:4-diethoxyinethyipiper- 

ftsine (CHERBULit:z aud Feer), A., i, 

6 6 Diketo-7:7-diethyl-fi:6-dihydro-a di- 

napbthaxanthea, and its derivatives 
(Skn-GupTA and TuckXR), T., 565. 
3:5-DiketO'l:4 cUhydroxymethylpiper- 
aaine (Chekbuliez and Feer), A., i, 

2:60Dieto-l:4-dimethoiymelhyl-2:6- 

piperaiine (Cherbuliez and rBR«), 
A., I, 1065. ^ 

6;8-Diketo-7 :7 -dimethyl 5:6 dikydro a- 

dinapbthaxanthen, and its denvatives 
(SEN-flUFTA and Tucker), T., 559. 

2-5-Diketo-l:4-dinaphthylmetbylpiper- 

aiine (Chekbuliez and Feer), A., i, 
1066. ^ , . 
2-8-Diket(>-l:4-dipiperidinomethylpiper- 

azine (Chekbuliez and Feek), A., i, 
1065. 

2 : 2 '*Diketo* 6 -methyl-A''-diconinarBn 

(Fries and Habknjaijer), A., i, 4b. 

5;e-Diketo-7-methyl 7 ethyl*6:6-di' 

hydro-a-dinaphthaxanthen, and its 
derivatives (SES-GUPTAand Tucker), 

T., 563. 

8:e'Dik«to-7-metliyl-7-rt-propyl-*:8 « 
hydro a dlnaphthaxantben (Sen- 

Gupta rad Tucker), T., 566. 

l:4-Diketo-2-mothyltetrahydronap^ 
thalene, 2:3-dibroino-, 


thalene, 2:3-dibroino-, and 
chloro- (F ries aiidLoiiMANN),A.,i,30. 

Diistone, C„H,.0. from th. ..mtl.yl 
ether of the substance 
(Fries and Leue), A., i, 462. 
C^H„0. and iU dioxiine, from the 
o.xidalion product of choleBtan-4w- 
dione (WiNUAUs and Grimmer), 
A., i, 541. 


l: 2 -Dlkfttones (Schonbeeq), A., i, 27 ; 
(Schonbkro and Krabukii), A., i, 
663. 

8-Diketon.e8, action of carbon disulphide 
on thallouB compounds of (Morgan 
and Lkdbues), T., 2892. 
interaction of selenium tetrachloride 
and (Morgan, Drew, and Barker), 
T., 2433. 

a€ -Diketo-ajSyS* -pentaphenyl-A^-pen- 
tens (Dilthey and Kapeer), A., i, 
669. 

2:4-I)iketo*6-phenyl-6-ethyltetrRhydro 
oxaiole, preparation of (Altwegg and 
Erin), A., i, 63. 

2:4 Diketo-6 pheiiyl*6-methyUetrahy- 
dro-oxazole (Altwegg and Ebin), 
A.,i, 58. 

Diketopiperaxine, molecular compounds 
of phenols and (Povarnin and Ticni*. 
MlROV), A., i, 1185. 
2 ; 6 -DiketopipeTaxine, formaldehyde di*- 
rivatives of (Cherruliez and Feeii), 
A., i, 1065. 

Diketopiperaainea (Dubsky and Dinor- 
.makse), a., i, 56; (Dubsky and 
Hohrr ; Dubsky, Hohek, and 
Dingkmanse), a., i, 57. 

2:6*Diketopipertimel’4-diacetodio- 
naphthalide (Dubsky, Hoheb, and 
Disgemanse), A.,i, 57. 
Diketosteario acid, fusion of, witli 
potassium hydroxide, and its etliyl 
and methyl esters (Nicolet and 
Jurist), A., i, 622. 

Dimatridine, and itp salts and denva- 
lives (KoNn8, Kishi, and Aiuki), 
A., i, 269. 

Dimercurirfiaminoaxobeniene diaceUte 

(Vecchiotti), a., i, 478. 

Dimdrouri-4-hydroxybenxaldebyde, 

3:5-d7chIoro., and S:5-(fihydroxj- 
(He.nry and Sharp), T., 1058. 

Dimercuriaallcylaldehyde, 3:5-rf«chloro- 
and 3;5-dihydroxy- (Henuy bikj 
Sharp), T.. 1057. ^ . , 

ItS-Dimsthindiaiidine, synthesis and 
division of derivatives of (Ingolu and 
PlocoTf), T. , 2793. 

2:4-Dimeth«>xyacetophenone,3-liydioxyi 

and its derivatives (Brasu and tuL- 

LiMCHONN), A., i, 452. 
4:4'-Dlmsthoxyarfenob«iiien®f 

amino*, dihyd^hloride (Christi.l- 

sen), a., ii 1208. , 

3:4-Dimethoxybeiixaldeby4e, ■ 

2 :?.'Dta.ftox and its deiivrtiv® 

(Schonberg aud Krabmeb), •> 
664. 
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S; 4 -DliaeUiozjbeB« 7 Ud 6 nMiith»iiilio | 
ftcid (Eeblry, Rogers, aud Swisher), 
A., i, S35. 

9;3':4'''DiinsthoE]rlieDa^Ud0Qaflaorflne- 
S'-earboxyUe aoid, 2i7-<^jbromo*, and 
itsderivstires (Sieolitz and Jas-'^oy}, 
A., i, 821. 

OiiDsthoxyeijrbozybenseiiMsobeBMxia- 
4 '>artiBio aeldfl, amino-, and tiieir 
salts (Jacobs and Hbidblberokii}, 
Am i, 75. 

2 : 2 '-])imstb<iZ 7 -S: 6 '-diineth 7 lb«nzil, and 
it8 0»zoQe(^HdNBEUcatjd Kraemer), 
A., i. 663. 

S 9*Diiaatbozy-7:7dim«tb7l'a-diiuiph- 
tbazantheiiiSxN-GuErA andTt'OCBK). 
T., 662. 

6 : 7 -l>imethoz 7 - 2:3 difflsthjiqalnoline, 
and its salts (RtLLiBi), A., I. 640. 
44 ^'Simeth 0 Z 7 - l:l'-diisapb.tli 7 l 
(Scroll and Seek), A., i, 336. 
4:4'-l)inietlioz7di-7n-tol7l d^ulphide 
(SiEWART), T., 2658. 
3':4'-Diin«thozy-2-h7draxydirt7r7l 

katana (Buck and Hejlbboj*), T., 
1099. 

Oinatbozy-j’-mentluuie, c/tbromo' 

(Schmidt, Bahtholoui^, and Lubke), 
A., i. 827. 

6;9-Duuatbi0Z7*7*oiatb7l-7*eth7l*a‘di- 
napbtbazantban (SEN-OirpTA ami 
TrcKBii)» T., 664. 

6 : 7 'Bimathoz 7 ' 3 'nieth 7 lqaiiiazoluie,and 
its picrate (KiUIET), A., i, 840. 

4:6 DimethozyphanjUrtinla acid, 

S uitro- (Christiansen), A., i, 1203. 
2 : 4 -Dlmatbaz 7 ph 4 iiTl bromometbyi 
* ketona (Son.v anti Falkenbeih), A., 
i, 1163. 

3:4 OimatbozTpbanyl a-eh]oro-4'-di- 
mathylanimostyTyl ketone (Baueu 
and Wernbr), A., i, 1035. 
3 : 4 -l)uQatboz 7 phen 7 l a-cblorostyryl 
ketona (Bauer and Weunek), A., i, 
1035. 

SA-Dunatbozypbenyletbylamina, 

3*5' hydroxy- (Spitk and Koder), A., 
i, 853. 

3 : 5 I)imatboz 7 pheii 7 l ethyl ketone 
(Mauthnek), a., i, 467. 
a-3:4'DuDetboz7pbext7l*B-b7drozy- 
propylamine. See Methyl/Aoeugenol- 
Hlkainine. 

a-3:4-Dimethoz7pbi|Vi-B-b7drox7- 

propyldimathyla^jM* SeeTrimethyl- 
iaoeugeiiolalkaminc. 
o- 3 : 4 -l)unatboz 7 phenylsietb 7 lA- 
bydrozypropylanuna. See Dinieliiyl- 
jJoeugenoIalKamine. , 

2.3-I)i-^MQetbozTpbanyl-«/3-napbtba- 
qninoxalina (ScnoNBBRO and Kp.ak- 
mer), a., i, 665. 


8:5-]>imethi>xypbaBylpropioiuunide, 

A'4-^bydroxy-(SrArH and Rodrr), A., 

6:7'Dimethozy-2-phenylqalaaEoIina, 

and its salts (Rilliet) A., i. 840. 
6:7-Diinetbozy*2-pbenylqniiLQluLe, and 
its salts (Rilubt). A., i, 840. 

2:4-l)imatboxypbenyl styryl ketone, 
3'hydroxy-, audits dibrcmtide (B kand 
and CoLLiscHONN), A, i, 452. 

3:4-Dimethoxypbenyl styryl ketone 
dichloride (Bauer and Werner), A., 
i, 1035. 

3:4-DiinetbozyphBnyl d-TeratryUthyl 
ketone, 2-hydrQiiy- (Cuabtrkb aud 
UoBijJftOK), T., 1038. 

3:5-Dimethozy*l‘n-propylbenzene 

(Macth.veu), a., i, 457. 

6:7-l>imethoxyiiaina]dine, and its salts 
(Rilliet), A., i, 839. 

4:4'-Dimethoxystilbene, aoiitro- (Mei- 
8KNHEIMER and Weibkzahn), A., i, 
177. 

3':4'Dimethoxy-2-etyrylben20pyryliuni 
chloride (Buck ami Heildron), T., 
1210. 

5'8':4'-Bimethoiy-2' ityrylbaasylidene- 
aminoacenaphtbese (Fleisciiek and 
Schkanz), a., i, 1143. 

6:8-Bimethozy-l'.2:3:4>tetrabydro(’so> 
quinoline. 7-}iydroxy- (Spath ami 
Koder), a., j, 852. 

6:7>Dimetbozy' l-3'r4': 5'- trimetboxy • 
benzyM:8;3:4-tetrahydro/5oquino- 
line, and its derivative.^ (Sp.uh and 
Bohm), a., I, 1175. 

Bimethozyrinyldibydrophenantbrene 
(Faltjr and Khausz), A., i, 677. 

Dimethyl ether, s.-rfi'cl^loro-, reaciion of 
ethyl malonato with (Dux and 
Youer), a., i, 429. 
sulphide, s.'(/fchioro' (Bloch and 

HoHN), a., i, 218, 

telluiide diiialoids, pliysiological 
action of (Cow aud Dixos), A', i, 
402. 

Dimethylacetbydrozamic acid. See 
Hutyrhydroxamic acid. 

aa-Dimetbylaconitio acid (Farmer, 
Inoold, aud Thorpe), T., 149. 

.V-DunetbyJalaaine, ethyl eater (Kar- 
RER, GisLERv HoRLACHEK, I.OCHKi:, 

Madep., and Thomann), A.,i, 814. 

2:4Dimethyl-5-aldehydopyrrole (Fi.sch- 
Eii and Zzp.'VECK), A., i, 758. 

Dimethyl S-aldebydopyrrole-S.earb- 
ozylic acids, derivatives of (Fischer 
and Zkiiweck), A., i, 75S. 

, Dimethylallyl bromide. See y-Metliyl- 

! , A^-butene, a-bmmo-. 

! Dimethylallylaeeticacid. See 5-Methyl • 

I Ay-hezenuic acid. 
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Bimethylalljlamine oxide, picrate(M£i* 
SEKHKiMER and Wilt.mkrrdorf), a., 
i, 334. 

3:7-Dimethyl-allylzaiitlLine (Hofk- 
mann-La Rocub it Co.), A., i, 685. 

Dioietbylamiiie chlorite(Lavi),A., i,528. 
compound of tellurium tetrabiomidc 
with (IjOWYaiid Dcjnbrook), A., i, 
446. 

S Bimethylaminoacenaphthene and its 
derivatives {FLBi 2 jCiiEK and Scukamz^ 
A., i, 1143. 

6*l)lmethylamuioaeetyl-9:4 dimethyl- 
pyrroU-S oarbozylic acid, etliyl ester 
(FiscufA, Sch>;Bll£k, and Zek- 
vi'ECKl, A., i, 1056. 

p-Diaethylaml&oaiiilinQ- 8 -methyl- 2 : 2 '- 
dicoumaranonea, isomeric (Fries and 
Ha.sknjager), a., i, 45. 
DinLethylaminobensaldehydc. action 
of, oil urine (HAbi), A., i. 88 - 

d-BimethyUminobenzouitrile, 3-intro-> 
(Maitaah), a., i, 251. 

p*l)im«thylaminobaiiioph€TioueaiiiI 
hydvodiloride (Heddei.ies and Dani* 
i.OF), A., i, U8. 

2’p DuaethylaiouiobenzyUdeiie-S' 
methylpyrrol«-4 carbozylio acid, 3* 
Ji.vdroiy-, ethyl esier (Fl^vliER and 
Hkkmasn), a., i, 1054. 

8 -Dlm«tbylanjinobatan- 7 -ol | Fovrs bau 
and Pi YAL), A., i, 639. 

fraiLs-p-Dimethylaminoeinnamic acid, 
and o-bromo-, eater.s of, and their 
derivatives (Pfeiffer ami Haf.pk* 
us), A., i, 73S. 

21 )lmethyiamino 1 a 6 dicarbethozy- 
bydrazinonapbtbalene, and its per* 
chlorate (Dikls ivnd Ki.eisfelleu), 

A., i. lies. ’ 

l-SimethyUminc-4-a3 dicarbotnetbozy* 
bydrazinanapbtbalene, aud its hydro* 
chloride (I)tELS and Kl.P.lNFKLLEIi}. 
A., i, 1195. 

5:6-DimetbylaaiiiLO-D8 dimetbyloracU, 
anii its hydrochloride nml- 

Heidhich), a., i, 384. 

4 BimetbylanLinodipbanyl. and 3*amiuo*, 
and Z-TnonO’ and 3:5;2':4'-<«:fra*niiro- 
(GabcJa liASiia and Fekr?.r TomIs), 
A., i, 333. 

4"*I)iffiethylMiinodipheQylamine, 
5*chloro-2-nitro‘ (Jacorskn), A., i, 
5P4. 

4'*DimatbylaminO'4-etbozyazobenz»ne 

{Jacobsen), A., i, 5t*3. 

4'*I>im«tbylami&o 5 etboxydlpbenyi- 
amine, 2 -ttTnino , and 2 -iiitro' 
(Jagorsf-n), a., i, 593. 

4'*DuD.etbjla]nixio-4'ethozybydrazo* ^ 
benicne, isomerisation of (Jacobsen), 
A., i, 593. 


«*I)imetbylainiiioetbylae6toao«tio acid, 

ethyl ester (Farbwerkr vorm’ 
Meisver, Lucius, k BrOning), a i 
629. 

4''DiinetbylamLiiO’4nbydrozy-9>pbeiiyl. 

flnerones (Mukbrji), T., 660. 
7*!Dimetbylamino-8*hydrox7-4*tbiol- 
pbenaiina (Watson and Ddtt), T 
1942. ■' 

a-Dimetbylamiiio-A-methylbiitan-^-ol 

(Fourneau and Puyal), A., i 
639. 

2-BimetbylaiiiiiLo*6-xnfithylpheRaaiiie 

inethiodide, and 7-amino*, metho- 
chloride (Browning, Cohen, Gaunt 
and Gulbransen), A,, i, 612. ' 

mLimethylamlaopbenoleaxapborei]! 
hydrochloride (SIUCAR and Dutt) 
T., 1284. 

4-Dimstbylammopbenyl 2'-nitropheLyl 
tftiulpbide (Lecher and Simon) a 
i, 1013. ■' 

6 Dim«tbylaznino*2-pbe&ylbenitbiasole 

(Booert and Abkahambon), A., i, 
570. ’ 

p*Dimetbylainuiopbenyl-bii(S-acstyl- 
2:4*diinetb:vlpyiTyl)metbaBe, and iu 
fmichloride (Fiscubr and Luck* 
MANN). A., i, 276. 

Dimethylaminopbesyl'bizl 3 earbetb* 
oz^dimetbylpyr^Dmetbanes, and 
thfir ferrichlorides (Fischer sjid 
Luckmasn). a., i, 276. 
4-]>imetbylamin0'i-pheayl- 2:3 di* 
metbyl-5-pyraiolone, compound of 
dicthylbarbituric acid with (Chf.- 
MltiCilE Fabhik AL'F Aktibn yorm. 
K. ScHErvlNG), A., i, 582. 
I'P'Simetbylaminopbenyl 6*ethoxy* 
beniimlnazole, and its derivativos 
(.Iacohbek), a., i, 693. 
4'*DiinetbyUiiiinO'9-phenyldQorODe. 
2:4:5:7*lelra-aniino-, tricbloride (Mi- 
KERJl), T., 550. 

a Simetbylanusopropan-^-ol (Foia- 
NEAU and Puyal), A., i, 639. 
a Dimetbylaainopropionic acid. See 
A'-DiniethylalADiue. 
wDimetbylasuRopropiophenone, and iu 
hydrochloride and oxime (Manmch 
and Heilner), a., i, 351. 
a-Dimethylaminopyridine methiodiile 
(Bbownino, Cohen, Gaunt, and 
Gulbranssn). 612. 
o-;>-Dimetbylaniin|||jryl mcthylane* 
diozyatyryl katobs, o-chloro- (Bai'ek 
ami Werner), A., i, 1035. 

4 Dimetbylmminoityryl methyl ketoae, 
a-chlorq^, and its derivativea {B.^ura 
and Werner), A., i, 1035. 

S/j-DimetbylainiiioityrTlpyridine iw- 
thiodide (MlLW and Pofe), T., 946. 
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l-p-DimetKylaminottyrylMoqaiiLOline 
methiodide (MiLU and Smith), T., 
2733. 

pimotbylaiQji&oanlplio&io acid, copper 
and nickel salts IDkl£?ini aud De- 
MABs), A., i, 923. 

(-PuneibylamliiO'd^SS'tetraaetliylhep* 
tan-o-oM (Billon), A., i, 717. 
,j.PijnethylamiD0-7-y««tetraniethyl- 
ootan-* one (Billon), A., i, 717. 

0 Dimethylaminothiobeiisophenone 
‘ (Keddf.liin aud Danilof), A., i, I-IS. 
7 -Dimetbylamlno-4*tlLiolphena2ine, 
3-amijJO- {Watson and Dutt), T., 
1941. 

fl-Pimstbylamino-d-thiol-S-phenoxazone 
(Watson aud Du it), T., 1942. 
cPinidtbylami&o-^SS'trimethyllieptatt- 
«-one (Billon), A., i, 717. 
S;6-PiiQetbyld!'aminonracil, aud its 
derivitives (Biltz «nd BOlow), A., I, 
382. 

^.Dlmethylaminoisovaleric acid, ethyl 
eswr (Kabrku, Gislbk, Hoklachrk, 
LocHEii. Madkii, aud Thumann), 
A., i, SH- 

Dimetbylammonittin chloride, action of 
dicyaiiodiamide wiih (Weh.ser and 
Bell), T., 1790. 

ruthenipeiitabromide (GuTUiEf. and 
Krauss), A., i, Itf. 

DimetbyUnbalamiQS ni‘*t)iiodidf» 

(Spath;, a., i, 105. 

DimetbylattUine, ehctrochemloal ^*xida. 
tioii of (FicHtEU aud Kotiien* 
bekger), a., i. 447. 
action of l-ch!oro-2-aniinoanllira- 
quinonc with, in pr«'sence of copper 
(Kovetschni aiid WirstF.u), A., i, 
844. 

and p-bromo- ami yj-nitroso-, hy<lrO‘ 
ferrocjanidea (Cu.mmixg), T.. 1297. 
Dunetbylaniline, o* chloro-/>- iodoJ i- 

chloride hydrochloride and o cliloro- 
y;-iodo- (Sacils and Leoi“OI.d), A., i, 
822. 

j«-nUro-, iiitro-iit-rivatives of (Fojister 
and Corijjo.s), T., 1988. 
5 ;6-9imetb7laiitbrBqainone. 1-chIoro- 
{MAYSRand Ueil). A., i, 878. 
2 :-6-SinietbylBpopbyllenic acid, and its 
ethyl and methyl eaiem (Mumm and 
OoTTscHALor], A., i, 263. 
&:&'.pixQetbylarsenabeni«ae, 
aniino-4:4'‘rf<hydr(liy-, dihydro- 
chloride (Chrisjiansrn), A., i, 1203. 
bimethylariinecarbozylie acid (Joh and 
Guixor'), A., i, 75. 

2:4'l>imetbylatr(^lo acid, ^-chloro- (v. 

Auwers and Ziegler), A., 5, 140. 

2 ^S'Oimetliylasobenieae, 4-azniao-, de- 
rivatives of (Jacobsen), A., i, 594. 


StS'-Pimethylazobenzene, 4:4'(?)-dt- 
chloro' (GoLDscHMii/r and Stroii- 
mencek). A., i, 1005. 

8:5-Dunethylazoben2ene (Jacobsen), 
A., i, 595. 

4t6-J>iraethylben2aIdebyde, 2 hydroxy-, 
and Us derivatives (v. Auweus and 
Saurweis), A., i, 1032. 

Dimetbylbenzbistbiazoles, and iheir 
S;ilt8 (Eijoe), T., 774. 

l:4-Dimethylbenzeae9ulphonepbtbaleia, 

5-hydioxy-. See Xyleiiol blue. 

4:8 Dimethyl benzonitrile, 2-bydroxy- 
(v. Auwkrs and Saubukin), A. 'i 
1032. ’ 

o-2':6'-Dimethyiben2oylbenzoic acid, 6- 
cliloro- (ilAVEii aiicl Hejl), A., i, 8/8. 

2:4-Dimetiiylbenzoylben2oi« acids, and 
their silver .salts and methyl esters 
(Smith), A., i. ui. 

1:5 DimetbylbBnzthiazole ethiodide 

(iliLLs), T., 463. 

^y-Pimethyl-Aay butadiene (rfiisopro- 

jH-yuji), comhiDatioD of liytlrogen 
hroniide with (Bbkoman.s), A., i, 
1106. 

/88-Djmethylbutane, sm thesis of (van 
R i.s>toiiRM). A., i, 318. 

^T-Dimetbylbutane, ery-dihronio- (Berg* 
MAXN), A., i, 1106. 
P-chloro-T'hydroxy- (Det®i‘F), A., i, 
•327. 

8T-Diinetbyl-A«-batene,'y-b!onio-(BERO- 
M.tNS), A., i, 1106. 

8 Dimethylcblorobaemiu (KCster and 
Oki!Lach), a., i, 597. 

a-US-Dimetbyl-l-f/rohloromethyl-A^ 6. 
<'^cA'bexadien A*-scetic acid, and its 
ethyl e-ster (v. AuwKiitj and Ziegler), 
A., i, HO. 

l:4-Pimetbyl-I'dicbIorometbyl'A-:ti. 

e*/r/olie*adien-4 ol. 5 *j«o«o-, and 3:5- 
<f/d>ronio (v. Avw'ehs and Zieglei;), 
A., i, 245. 

l:4PijnetbyI-ltricbIoremetbyl-A2 5. 

‘■7/e/oherBdiea-4-ol, S:5.(/ibroino- (v. 
.\(j\vERs and jLT.»;HKK), A., i, 843. 

1:3 Dimetb7l-l-r(icbIoroinetbyl-A'2:>. 
<7/c7ohexadien-4-one, 5-bromo- (v. 
AuWKRsaml Ziegleu), A., i, 145. 

li2Dimetbyl-l-?/<cblorometbyl-A2:i'- 
c//r(</hexadieD-4-ODes, aud 

3:5 i/i chhiro. (v. Aimers and 
ZiF.ui.Eit}, A., i, 144. 

l;2DiiiiBthyM-(/ioblorometbyl-A--evcZe- 
hexen 4-one, .5:6-f/o'hIor i- (v.Auw’ehr 
and Ziegler), A., i, 144. 

2:6>Dimethjlcincboineronic acid, esteis 
of, and their iiietljiodides (Mu.M.'d anti 
GomcHALDT), A., i, S61. 

M'-DimstbylMocyanine, d-bronio-, 
iodide (Mornon.!.), T.. 1510. 
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7:9-])iinet;)kylde«z^rie acid, aod its 
salts and derivatives (Biltz and 
Bui^w), i, 382. 

aa Bimethylditsotaatenyl disulpliide 
(Pops and Smith), T., 1167. 

aa'^Blmethyldiisobatyl disulphide, 
djchloro* (Pope and Smith), T., 

' 1167. 

5: 5^ • Dime thyl-S :S^-diethylo&rbotitiO‘ 
cyanine iodide (Minns). T., 464. 

BiMBthyldihydroaptnaorphimethine, 
and its raethiodide (FaLTIS and 
Krausz), a., i, 676. 

1 :6>Dmiethyl- 7-fi :8-dihydronaphtba- 
lene, and its dibrpmide (Mavbu and 
Schultb), a., i, 820. 

2:d-Dimethyl>A' S-dihydronajphthalene 
(Mayir and Alkf.n), A., i, 999. 

Bimethyldihydroresorclnol, chloro*, 
action of phosphonts chlorides on 
(Hixkel and Wu-UAMs), T., 
2493. 

7:7‘Oim«thyl-a-dinaphthaxanthen, oxi* 

dation of (Sek-Gupta and Tuckbr), 
T., 559. 

7 :7*Dimethyl'a'disaphthazanthen. 

SiO-rffhydroxy- (SsK-CunA and 
Tuckek). T., 561. 

SsS'-DUnethyldinaphthyl sulphate, 4:4'* 
diamino*, and its derivatives (Fries 
and Lohhann), A., i, 30. 

2:4-])imethyldiphenyl {'2 A <iitoJyl\ and 
teiranitro* (Jacobsen), A., i, 595. 

2:6-Dimethyldiphenyl (2:6-di/o/yf), and 
4:4''dianiinO', and its Wnzylidene 
derivative, and tn* and lEtro-nitro- 
(Jacobsen), A., i, 595. 

3':4-Di]nethyldiph«nyl {Z'A-dilolyl), 
2:4':5-triamino-, acetyl derivatives, 
and their derivatives (Jacobsen), A., 
i, 595, 

4-4'-Dimethyldlpheayl(4:4'-(<»7of?//),2-.2'- 
dichloro-6:6'-(ftoitro- (Burton and 
Kenner), T.. 495. 

2:4'''Slin«tbyldiph«nylamine, 4 amino-, 
and its snlicyUldehyde derivative 
(Jacobsen), A., i, 593. 

8:3'-Dimethyldiphenylainine, 4:4'-'/i- 
amino-, 4’'-acetyl derivative, and its 
aalioylidene derivative (J acobsbn), 
A., i, 596. 

2-amino- 

4'-hydToxy- {Jacob.srn), A., i, 593. 

oa-Dimethyl-SS-dipropylvalerolaotone, 
and its barium salt (Lbroii>e\ A., i, 
218. 

8:5-l>imeth7ldi»Qlphon' l-pheDyl-l:2:4- 
triazole (Fkoum, Kaysf.k, BKiEnLEii, 
and FuBrenbach), A., i, 378. 

Bimethyldithiolethylene, reacUona of 
metallic salts with (Morgan and Liif 
bury), T., 2882, 


2:3Di‘»ip'xaethylenadi«zyphenyl*aa- 
naphthaqninozaline (Sghonberg and 
Khaemrr), a., i, 665. 

8 :4:8' ;4'- Dimethylenetetraoxybensoyl- 
bensoin,6'-nitro- (Greene and Hobin. 
son), T., 2192. 

33‘Dimethyl tt-ethylglntarie acid, aa’-di. 
cyano*, w-imide and A^-ethyl-a.imiJc 
of (Kon and Thorpe), T., 1800. 
l:l-Bimethyl 4-ethyl-A‘-‘-cveJohezadie&. 
4-ol(v. AuwEES and .Ziegler), a., i 
120 . 

l:4-DimethyM-ethyIr^<^nhezane-8:5. 
dione (Becker and Thorpe), 'f 
1306. 

1:1 - Dunethy 1-4- ethy lidene • A*'* -cycio- 
hexadiene (v. Auwebs and Ziegler) 
A., i. 120. 

2:8-Dimethyl-4-6thylpyTrol« {ktPMo- 
j^yrroU), derivatives of (Fischer, 
Soiinkm-rr. Zerwbck, and ScHr. 
rrrt), a., i. 1057. 

2:6 Dimethyl-d-ethylqninoline, and itg 
tartrate (Knoevesagp.l and Bahk) 
A., i. 761. 

l':6'-]>imethyl-2-ethyUhioiJooyaniQe 

iodide (Bkai'NHOLte and M]li.s), T 
2007. 

Dimethylisoengenolalhauine, and its 
salts and derivative.^ (Takfda ami 
Kuroda), a., i, 275. 

0 A'-Dimethyli.weagenol-2-UDin(»- exasi>- 
Udine, and its hydrocliloruie (Takeda 
and Kuroha), A., i, 274. 

8:6'Dixnetbylfluoran, (or 6')>nitro' 
(Edeu and Widhek), A., i, 260. 

Dimetbyl v-fmotoae (Irvine, Streu, 
and Shannon), T., 1074. 

ad'Bimetbylglntaeonio acids, and thnr 
ethyl esters and ozonides (Feist and 
Bkkurr). A., i, 521. 

6d'Dimethylglatarie acid, ea-dihydr- 
oxy*. condensation of, with o-phcnjl- 
cnediamine (KoN, Stkvenso.v, and 
Tbobpe), T., 665. 

1:4- and IrS-Dimethylglyozalisei, 
orientation of, and their amino- and 
nitn-derivatives (Pyman), T., 2616. 

Dimethylglyozime, preparation of, and 
its robsltouB salt (PoNzio), A., i, 17, 
1039. 

/S^'Bimethylgnanidine, preparation of 
(Werner and Bell), T., 1790. 

Bimethylbaamatin (Kusteh), A., i, fSf 

DimethylhBinin, bromo- and hydroxy-, 
and their derivatives (Kvster). A., i, 
884. _ . 

Dlmethylhamlneinlphonic acid (Kef- 
MACK, Perkin, and Rorinson), i , 
1896. 

j8«-Dimethyl-A“T- and -A^y-hexadian** 
(Krestihski), a., i, 1130. 
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Di-7ia*«>yUiM«Iiellyda, *Vhy<Jr- 
oxy-. See Bie-S-ethyl-S-methyltetre- 
hydro-a iuryl ether. 

cisStraiu-dDimethylcyefoheiaae, cia- 
l-aiuino-. and ita salts and derivatives 
(Skita), a., i, 534, 

Dimethyhwrfnhexanes (Chavanne and 
BlCKXH), A., i, 442. 
stereoiaomeric (Skita and SchenckI 
A., i, 241. 

aa'-DlmethTleyrfoheKane-lil-dlacetio 

acid, «a -dicyano-, rv-imide of (Kon 
and Thorpe), T., 1802. 
hl'DinMthyleyefohezane-S.'d.dione, 
bromo-and chloro-dcrivativea. prepara- 
tion of (Hi BsT and Mac BETH), T. , 21 76. 

1:4 Dinisthyl-l-eycfchexane-3:5-diono-2- 

oarboxylic aoid, ethyl ester (Beckep 
and Thorpe), T.. 1304. 
^fl-Dimethylheian-y oh and ita phenyl- 
urethane (Leeoide), a., i, 216. 
l.-4-Dimethylryr/ohexan 2 ol (Skita) 
A., ii, 208. '' 

1:1 -Dimethyl- A‘-cyclohaxen-3-ono, 4-5- 
diohloro- (Hinkel and Williams). 
T., 2600. " 

Di-methylcyrfoheiylamliieo, and their 
hydrochlorides (Mailhe), A., i, 332. 
9)5-Oimethylhydantoin (Ixoold, Sako 
and Thorpe), T., 1192. * 

3:6-DimethylhydiMObonaeno (Jacob- 
sen), A., i, 695. 

2:4- and 3:4-Dimetbyl-l-hydrindonea, 
7-hydroxy-, derivatives of (V. Acwers 
Hilligkr, and Wulf), A., i, 1194 . ’ 
2:2-Dimethyliiidaii l-ono, and ’its send- 
oarbaxone (Haller and Bauer) a 
i, 258. 

2;2'-Dimethyl-8;3'-lndiI(2:2'-rfi»if(/,y. 

i'^’-dirndoyl), and its derivatives 
(Onno and Sasha), A,, i, 371 . 
5:7-Dimetbyliaatiii 0-methyl ether, and 
its phenylhydratone (Heller, Ue- 
SADE, and Hochmuth), A., i, 1060 
Di-l-methyUaatinaaine (Bokschk and 
Meyer), A., i, 55 

DimetbyUtaconic aaid. See Teraconic 
acid. 

Dimothylketenphonylimine (Staid- 
iSGER anil Hadser), A., i *>9 

d-l:lDim9thyl-2-y-katobutylryr7onro- 
paoe 3-carboxyUc acid, ami its .leriv- 
atives (Simonskn), T., 2295. 
/■aa-Dimethyl-lenoinoh and its salts 
(KaRRR|{ GisLER, llORLACHZIl, 
i Thomasn), a.. 

Dimethylmalonbromoamida (Ixoold, 
oAKo, and TnoBpE), T., 1192. 

1:1 Diinethyl-e-methylana-i 1 : 2 ; 2 )di 
c.wfoIieptan.-8-BaiboxyUo acid 

(Bredt), a., i, 937 I 
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qnmocyaimia iodide (Kosio), A., i, 

reduction of 
Schulte), A., i, M9 
2.8 Dimethylnaphthalene, l-amino- 

Imono- and Iri-nitro-, and their 

h^ooc!'" alkks); “ 

(Leroide), 

Sn-Dirn’ethyl-iCf-octadiene (Stadd 
^ scER, Kreis, and .SCI,ILT),‘ I , “ 

SS^DimethylpenUne, y-chloro-SJ-d,-. 

^ydTo:Ly~{tc.trameihylghjccrol) (Pas 
thread and BernaudI A., i 717 

1 l Dimethylcpclopent8ne-3:4-dionB ' 

.Br'P^^ration and derivatives of (k’os), 

86.IlimethyIjKntan.-r.ol, and its phenyl- 
iireihaue (Leroide), a., j, 216. ^ 

S:S-Dimethylfydopeiitan-3 oi-l:9-’dicarb- 

ciyhe acid (Parmer, i.soold, and 

Thorpe), T., 152. 

6;5 Dimethylryf/f,pentan 3-one-2-earb- 

oxylic acid, bromo. derivatives (Fapm- 
KH, Ingold, and Tiiohi-e), T., 158*' 

5:6 Dimetbyldwyc/c<peDtan 3 eae- 
1-earDoxylio acid, lu-oiiio* and cliloro- 
l^^^envatiyea (Farmer, I.soold, a.,d 
Thorpe). T., 158. 

5:6Diinethyl-A»-ciyc^(fpentene-3.*4dione. 
1-carboxylic acid (Farmer, Inoold 
and iHonPE), T., 148. 

5:6-Dimathyl-A>-c‘yc/opeiit6n-l-ol-3.otte 

and Ita chloro-derivatives (Farmer. 
iNGOi.D, and Thorpe), T., 156. 

5;5-Dim«thyI-A^-c^f/npenten-3-one‘ 

1-carboxylic acid, 4-o.tijnino- (Fap.aM- 
Y.H, Ingoli), and THtiuPE), T., 148. 

AV-Dim^yl-s-phthalylrfithioRrethane 

(V. Bkai’N and Kai.^serV a. i 
6,')9. 

Du&ethylpicroroccUin (Forster and 
Saville), T., 820. 

2i4'Dimethyl-6-proMttylpyridiDe, ami 

its salts (Ko.sdo and Takahashj) 

A., i. 1177. 

an-Dimcthyl-yisopropyljlyeerols, and 
their derivatives ( KiitisTiNsKi) A i 
1130. 

l:l-Dimethyl-4-?<-propyl-A® ®-ci/c/t)heia- 

dieji'd-ol (v. .VrwEits and Zieuler), 
A., i, 120. 

^d-Cimetbyl-y-propylhexan-Y-ol (Le- 
hoidr), a., i, 216. 

l;5-Duncthyl-2-/'.'upropylfvr7t'hcxanol. 

See ilethylmenthol. 

aa-Diinethyl-/3-propylliexoic acid, 

, /3-hydn>xy-, ethyl ester (Leroidr), 

A., i, 217. 
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l:l-Dimetliyl-4-w-propylidtii6-A**-cyc?o- 

hexadiene (V. Auwehs and Ziegler), 
A., i, 120. 

l:e-Dimethyl-4-iwpiopylnaplitlialette. 

See Cadalene. 

2:4Dimethyl-6-propylpip«ridiae, and 
ita salts (Kosod and Takadashi), 
A., i, 1177. 

liS'Dimethylpyraaole, 3-elilorf>*, 

3-chloruhromo-, and 3-chloronitroso- 
(Rojawn), a., i, 1183- 
3:4-Diiiietbylpyraaole, S-cMoro- (Ro* 
JAUN), A., i, 1184. 

5 : 8 -Diniethylpyraaoleantlirone (Mayer 
and Heil), A., i, 878. 

2 : 2 *- and 4.4<*DimethylpyraEole 
antbrone yellow. and their derivatives 
(Mayxr and Hbil), A., i, 878. 

1 :5-Dimethylpyra*ol-3-one, l-bromo- 

(Rojahn), a., i, 1184. 
3:5-Dimetliylpyrrole-4*carl)oxylic acid, 
2-hydroxy-, ecetyl derivative (Fisch- 
er and HerrmanK), a., i, lOM. 
2:4-Diinethylpyrrole-3- and ‘S-earb- 
oxyllo acLda, uitro-, and thoir ethyl 
esters (Fischek and Zeiiweck), A., i, 
759. 

2:4-Diioethylpyrrole-3:6dicarboxyUc 

acid, esters (Kt'sTF.R, Wkueb, Mauu- j 
ER, Niemann, Sorlack, Schi.ayer- 
BACH, and WiLLlo), A., i. 857. 
2,'4-Dini«thylqiiliioUn«. 

(KNORVENAOELand Bahr), a., i, 751. 
Dimethylaacchario acid, lead salt 
(Irvine and Hirst), T., 1223. 
iV.Dimethyluwiafrolealkamine, and its 
salts and derivatives (Takeda and 
Kuroda), a., i, 274. 

Dimethyl'S'>«afrole-2-iixutto-oxa»olidiii©, 

and its hyilriodule (Takeda and 
Kuroda), A.,*i, 274. 
fw-Dimethyisnccinic bydroxyanhydride. 
chloro- (Farmer, Incoi.d, and 
Thorpe), T., 158. 

3;5-Dimethyl8alphone-l'nitropbenyl- 

l:2:4-triasole (Fbomm, Kay-ser, 
Brirgleb, and Fohrenbach), A., i, 
378. 

l;l'-DuDethylUtrabydro-4:4'-dicollidyl. 

See 1 ; 2 : 4 : 6 : 1' : 2' : 4' : O'-OcUnjetliy l- 
t€trahydro-4:4'-dii*yridyl, 
l:6-Dimelbyl'5:6;T S-tetrahydronapb- 

tbalane (Mayer and Scjiultb), A., i, 
820. 

8;7-Dioietbyl-7:8:9:10-tetrahydro* 

if-phenantbroline, and its salts 
(Lisdnek), a., i» 68.8. 

2’2'-Dimetby Itbiocyanine iodide(M ill-h), 

T., 465. 

A’5-Dimetbyltblodi-i8-naphtbylaiiiin«- 
ntlphoaiom perchlorate (Kkhrmann, 
and Dakpel), A., i, 1064. 


ATiS-Dimetbyltbiodipbenylamlneaulph- 
onittm hydroxide, and ita perchlorate 
(Kehrmasn and Dardbl), A., i, 
1063. 

3:6- Dimetby ltbiol-1 -phenyl- 1 :2 :4-trl- 
azole (Fromm, Kaysek, Bribolrb, 
and FdiiRBNnACH), A., i, 378. 
AT^^-DLmetbylthiopbenyl-iS'naphthyl. 
aminesnlphoninm ^>€rGUlorale (Kehi:- 
MANN and Dardel), a., i, 1064. 
7 : 9 -I)imetbyl- 8 -tbioiirie aoida (Bh.tz 
and BiiLow), A., i, '881, 
o^-Dimetbyltrioarballylie acid (Hore 
and Sheldon), T., 2230. 
Dimetbyltriketonetrioxime, and ita de- 
rivatives (PoNZio and Ruggeri), A., 
i, 630. 

3;3-Dimetbyl-2:5:6-tripropyltetrahydro- 
fnran (Leuoide), A., i, 217. 
DimetbyWalinol (Kahrkr, Giri.er, 

IloULACHEK, LoCIIKR, MaUER aud 

Thomann), a., i, 814. 
Dlmethylxylan (Hkuser and Ruppel), 

a., i. 811. 

Di-ad-naphthacarbazole (Kallr k Co.), 
A., i, 867. 

Bi a6-napbtbacarbazole-5:8'disQlphooie 
acid (Kai.le A Co.), A., i, 867. 
Dinapbtbaimine. See Di-a^-Daphtha- 
carbflzole. 

Bi-^-naphtbalenesnlpbonylpenUmetbyl 
enediamine (Bkuoei.l), A., i, 720. 
Binapbtbaleneaulpbonylpiperaiine 
(Uehceli.) a., i, 720. 

/3/B-Bi-2'Ct napbthaqainoi^lbntane (Skn- 
(jurTA and Tucker), T., 564. 

03- and 77 -l>i- 2 -a-naphtbaquiiioiiyl- 
pentanei (Ses-Guita and Ti'CKF.a), 
T., 565. 

33 -Di- 2 -a-napbtbaqninonylproptne 
(Sen-Giu’TA and Tuckeh), T., 560. 
Dinaphthalhiopben, 5:6:11 :13-<«^r(i- 
hyilroxy-, and its derivatives (Brass 
and Kohler), A,, i, 1052. 
Dinapbtbatbiophendiqiunone (Brass 
and Kohlkk), A., i, 1052. 
Dinapblbatbiophea-6:ll*qttiRon®. 
rfihydroxy-, and iU acetyl devivativeb 
(Bkass and Kohler). A., i, 1052. 
a-Binaphtbaxantbeni, oxidation _of 
(Ses-Gupta and Tuiker), T., 557. 
Di-a-napbthol frisulphide (Watson anti 
Duit), T., 2418. 

30' Di-2 napbthoxydiethylaminc(tLEMu 

and Perkin), T., 646. 

Binaphtbyl l:l'-rft^ulphide, 5-.o -di- 
chloro-, Mid 8;8^-rfinitro-(REissERT), 

A-»i. 5S4. 

5:5'.<fiaulphide,l:l'-rfjliydroxy(WAT- 

80 N and Dutt), T., 2416. 

4:4'-dinitro-l:l‘'-diaTniDO-, diacctyi 

derivative (Keissbrt), A., i, 
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pioaphthyl 8:8'-<^i9ulphi(Ie, 
aiuino’ (Rbissebt), A., 1, 584. 
lil^Binaphthyli 6;5'-<itnitro- (S(rHOi,i,, 
Seek, aod Weitzenbock), A., i. 651. 
2-2'*l)l]iaphtliyl, 1 :l'*diamino- (Kallb 
■&Co.), A., j, 867. 

pinftphtliylatobens0n« (PuMMRRBit, 
KiNAPFL, Ujttnek, and SciiUKGitAF), 
A.. i,n97. 

Dinaphtbyldiiulptioiile a«ida, </'»nu)io> 

(Kallk k Co.), A., i, 867. 

pi-a-napbthyllcatoaeazLil (Reddei.irn), 

A.,i. 146. 

Di-a-naphthyUs«ton«'a-naphthil (TIed- 
dklikk). a., i, 140. 
Piooreamphoc^2oh«zan«dioD0, and 
disemicarbazone (Wedekind and 
Wfjnand), a., i, 640. 

Diolefinei, preparation of, and tlieir 
polyinerides and derivatiTea ('I’aai'.n’s 
POtlSGHUNOSLABOBATORIUM), A., i, 

514, 015. 

DiozalodlpyTidinelrldie acid, puUssinm 
salt, and its derivatives (DELK'nsii, 
A., i, 860- 

Dioximea (Ponzio), A., i, 1", 1037 ; 

(PoNZio and Kugceri), A., i, 027. 
4.4^0i(ozimiiioafletylamiQO}'dtplienyI- 
methane (U^^ikscub and Mrybk), A., 
i. 53. 

I:8-Dloxy-3*affliiioaaChraqiUaone, 2-t«tr- 
amruiiio-l:2-dicobaltic salt (M^ikga.n 
and Smith), T., 168. 

l;2*Dioxyanthraquinone,2*p«*ntamniino- 
l:2‘dicabaltic salt (Moi:oan and 
Smith), T., 166, 

1:3 Dioxyanthrmqainone-3- and 4-qamol- 
inea, amrainocobaltio salts {MuKCAs 
and Smith), T., 168. 

1:2 Biozyanthraqalaone-d solphoiLic 
acid, 2:3-dipeijt*mniino-l:2:3-tJi- 
oobaltic salt (MoiiOAN and S.mith), 
T., 167. 

Dioxycholadienic acid, aod its suits and 
esters (Hoedecker and Volk), A., i, 
1027. 

l:2-SIoxy-6:8'^;liydroxyaiithraqQiiioDe, 

2-rciitammino-l:2*dicoballic s.tlt 
(Moiioan and Smith), T , 167. 

1:2- Diaxyhydroxyaathraqtiinones,ooba1 1 
and amniin^Kioriait salts (Moiican and 
Smith), T., 166. 

l:2-I>iozy-3>nitroanthraqalu90e, 2-|>ont- 
siiimiDo-l:2''dicob«ltic salt (.SIoucan 
and Smith), T., 166. 
aY-Dipalmitin (AMBBiiOKRand Bhomio), 
A., i, 804. 

dvDipalmitlna-iodohydrla (AMUBiuiBu 
and Hromio), A., i, 804. 
Diphenanthrylamine, (fi'9:10-»u;nohydr- 
Dxy>, as a reagent for uitratca 
(Foresti), a., ii, 624. 


Dipheaie aeid, 7 - 6 : 6 '-(ifiiitro-, 4:6:4':6'- 
Utramtro-, resolution of, and their 
salts and esters (Chbistie and 
Kbkhbr), T,, 614. 

Biphenonaphth^learhazole {BucnEiiER 
and Wahl), A., i, 46.'>. 
4 : 4 '-Dipheiioxyben 2 ll (ScnoNBERH and 
Kkakmkr), A-, i, 664. 

0$'- Bipbenoxy'aa^-dimethylditsobutyl 
rfiaulphide (Poi’k and Smith), T., 
1168. 

2 J 8 -IH ^-pheiioxyphenyl -6 methylquin- 
oxaline (.Schonbkrg and Keaemkr), 
A., i,664. 

2:3-Bi-;}-phenoxyphenyl-a3-naphtha- 
qninoxalina (Scjkj.vberc aod Krae- 
MEit), A., i, 664. 

A*.“-I)iphenBUCcindadiene. 9 12f77- 
diloro- (Bra.nd and Mt'LLRa), A., j, 
444. 

Diphenauccindane, 9:9:1 2 :1 2-^ci!racliloro. 

(Brand and .MuLLBu), A,, i, 444. 

A'® Dipheasuccindene (Brand and 
M0 li.br), a., i, 445. 
Bipheasuccmdene aeries (Brand and 
.MC'ller), a., i, 444. 

Diphenyl hydrogen plj03})hat€ {dipkenyh 
pho-iphoric <icid), compounds of, with 
ainino compounds (Bbrnton), A.,i, 
1146. 

disulphide, 2:5:2':5 fcj'rfichloro-, pre* 
paraiio:i of (Stewart), T., 
2558. 

<//-w. hydroxy* (Watso.n and Durr), 
T., 2415. 

Dipbenylacetamidine, jxfihydroxy*, di* 
allyl ether, amt its hydrochloride 
(.'JoCIKTV FOR ClIKMlCAl. INDUSTRY l.V 

Basle). A., i, 953. 

Dipbenylacetbydroxamip acid, and its 
salts an<i derivatives (Joxe .3 and 
Hurd), A., i, 249. 

DiphesylaeetometbylamideCSrAUDiNGBii 
and HaU.vEU), a., i, 29. 
Diphenylacetoxyatibine (Schmidt), A., 
i. 1204. 

4:6-Dipbeoyl-2*(6-acetoxy i/i-tolyl)pyr- 
idine, and itapicrate (Dilthey, Nrs.'i- 
i.RiK, Meyer, and Kafkbr), A., i, 
049. 

Biphenylallylanjins (Folth), A.,i, 732. 
Diphenylaiaine, constitution ot the blue 
oyuUtiou product of (Kehrman.v 
, .'ind Kot), a., i, 467. 

acti'tii of nitric ami sulphuric acids on 
(Keh»;man\ and Mickwicz), A., 
i. 28. 

coiupouml of tellurium tetrabiomide 
with {Lowy’ and Duxbrook), A., 
i. 446. 

Dipbesylamine, bromo* (Goldsch.midt 
ami Rkkx), a., i, 477. 
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Diph«nylamiii6, 4-broino-l''aTnino-, and 
its derivatives (Jacobskn), A., i, 593. 
6*broino-2:4’t?initro-2^-, and 

•4MiydroTy- (Giua and Akoeleui), 

A,, i, 649. 

chloronitro- and chloronitroammo- 
derivatives (Blow), A., i, 27. 
dinitro-, preparation of (Moran), A., 
i, 648. 

thio*, sulphonium bases from (Kehr- 
MANN and Dardel). A., i, 1063. 
Dipbenylamincoarlwxylic aeida,5-broino- 
2:4-d!nitro- (Gitta and Anoklrtti), 
A., i, 650. 

1 :S-Diphenyl*5-aidliiiomethylene -d-gly- 
oxalone, 2-tbiol- <Dains, Thompson, 
and Asbndorp), A.,i, 1185. 
7 Y-Dipbenyl-a«- ii-p -aniiylallene ( Zi ko- 
LER, Ochs, Bremer, and Thiel), 
A., i. 1049. 

Diphenyldi-p-anisylallyl alcohol (Zieg- 
ler. Ochs, Bremer, and Thiel), 
A., i, 1049. 

S^ft-SiphenyM-aaisylisooxazolo 

(Meisenheimkr and Weirezaiin), 
A., i, 177. 

Diphenylarsineearboxylio acid (Job and 
OuiNOT). A., i, 76. 

Diphenylarsinio acid, and 
(Bahx), a., i, 1202, 
Diphenylarsinoformaiiiide (Job and 
Glinot), a., i, 76, 

2:2-Diph®iiylbeiiibUthiaaol«, 4 ainino«, 
and ita acetyl derivative, and 4-uitro- 
(BocRRT and Abrahamson), A., i, 

A^J^'-Diphenylbensidine, dt ^chloro- 
and its derivatives (WirlaND, 
Weckek, and Albert), A., i, 780. 
2 :S-DipheiLylbei^opyraa -2 ol, and ite 
ethers (Decker and Becker), A., i, 
368. 

2 : 6 -Diph«nyl-i) bon*oquii»one, p:p -ni* 
hydroxy-, and its acetate (Bummeber 
and Prell), A., i, 1165. 
Diphenylbenxylpyrrodiasole (Cu rtivs 
and Ehbhart), A., i, 775. 
DiphenylhiBasodi-o naphthol /risulphide 
(Watsok and Dcit). T., 2418. 
DiphenylbUaiohydroxynaphlhyl mer 
captana (Watson and Dunr), T., 
2416. 

Diphenyl'4H'-bU»»ohydroxy-2-phenyI 
mereaptxtt (Watson and Dirr). 1... 
2415. , .. 

IHphcnyl-pp'-bitaiophenol, and its 
acetate (Fichtbk and Jaeck), A., i, 
82. 

l*l'-Diphenylblf-5:5'-t«trazole (Stolls), 
A., i, 689. ,, 

Dlphenylbromobiimuthin®, dt-/>'Chioro. 
^Challenger and Ridgway),T.,110, 


Dlphfinylbromomethan®, action <)[ 
phenylhydroxylamine with (Rufe and 

Wiitwer), A., i, 449. 
l; 4 -Diph®nyl* 8 -j?*hromoph«iiyl* 2 -p-hydr- 

oxyph®nyl-l:3 diinethlndiaiidin® 

GOLD and Piggott), T., 2798. 

4 t 6 -Diphony l' 2 -p-bMmoph®nylpyridine 
(Castaldi), A», i, 368. 
Diphenylbromophthalld®® (Stepbeks), 
A., i, 141. 

DipbenyUe/rabromophthaUd® (Law. 

RANGE and Oddy), A., i, 455. 
Dipbenylearbamie acid, p-carbaniidct. 
phenyl ester (Speckan), A., i, 680. 

4*.6-Diph®nyl-2-p-chlorophenylpyridiiie 
(Gastaldi), a., i, 867. 
4:6-Diphenyl-2i>-flhloroph®nylpyrylium 
nitrate (Gastaldi), A., i, 367. 
Diphenylchloroatibin®. di-p-anuno-, 
acotyl derivative (Schmidt), A., i, 
1204. 

Diphenyleyanoaram® (SrEiNKorF and 
ScHWEN), A., i, 72; (Steinkoik, 
Donat, and Jaeger), A., i, 995. 

Diphenyl-4;4'-diallyldiaitroamine, 

3;3':6:5'-IeirrtDitTO* (van Romburgh), 


A.,i. 276. 

Dipheayl-4:4'-ditJi«butyldimtroamin« 
(van HomburOH), a., i, 276. 
2:6*Dlphenyl-3:6'ditsobutylt®trahydro 
l'.4;3:5*dioxadiar«lne, and its salos 
(Palmer and Adams), A., i, 787. 
Diphenyl-3:4‘dicarboxylle anhydride 
(V. AuwKRS and JUlicueu), A., i, 
842. , , 

8/3' Dlphenyldi®thyl sulphide, SA-rf:- 
chloro- (Pope and Smith), T., 1168. 

Diph»nyl-4:4''di®thyldinilroamine. 

3;3':5:5''Ir^rauitro- (VAN RoMBL’R(iH), 

A., i, 275. 

2;5-Diphenyl-3:6di®thyU®trahydro- 
l;4:2:5 dloxadiBTiin® (Palmer and 
Adams), A., i, 787. 

2:5-Diph®nyl-8:8difuryU®trahydro- 
r.4:2:5-dioxadiariine (Palmer aim 
Adams), A., i, 787. 

4;4Diphenyl-4;5-dihydro-8-glyoxaloBe- 

2 -oarboxylie acid (Biltz, SBYUEL,and 
Hambuhcer-Glazer), a., 1, 872. 
s .Diphenyldimathylcarbamide ( * 
BEjiG and Winkf.L), A., i, 1009. 

o«Diphenyl'/i0*dimethylpropaE-a-ol. 

dehydration of (Ramart), A., i, d4. 

38-Dlph®nyl-«-dimethylpropiophenon» 

(Ramart and Albesco), A., », t)ti<5- 

2;5-Diphenyl*8:6*dimetbylte^by4rfl* 

l:4:2:5 dlo«adiartine, and 
(Palmer and Adams), A., b 
6:6-l)iph«yl-18-41m.thTlt.tr.hydr<. 
4-glyoxaloi>.-l':S! on4«, >'* * 

riv.tiT., {Biltz, SKtDEL, znd Ham 
BURORR-GlAZEB), A., l, 
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Dipi®Byl'4*4^'di-«.- and -tao propyldi^ 
aitro&minOi 3:3':5:5'-<e^raDitro> ^van 
Rombukgh), a., i»276. 

2;5-IHplienyl-8:0-dl-n‘propylt«tr&liydro- 

l;4:2:6dioxadlarfliae (Pai.mbk and 
Adams), A., i, 787. 

Diphenylaae*«thyl«ne. See Dib«D2o- 

fulTene. 

PiphenylanaozidefS'bromo- (Maykr and 
Kbixoer), a., i, 747. 

y-5-Slphenyleno«xide*n*batyrie acid, 
and its derivatives (Mayer and 
Krieger), a., i, 747. 

DipbeRji0noozi^-6*flarboxyUe aeid 
(Mayer and K£(egru), A., i, 746. 

•y fi*Diphenyleneozide-7-keto-u-bat7rie 
acid, «thyl eater (Mayer and 
Krieger), a., i, 747- 

7-fi-Bipbeaylenaozide«n-propylamine, 
and its hydrochloride and acetyl de* 
rivative (Mayer and Kriegrr), A., i 
747. 

^-S-Dipbenyleneoxide-n-propylare thane 
{Mayer and Krieuxr), A., i, 747. 

3 :S*DiphenylenMZidepyridasi&-6‘One 
{Mayer and Khieoer), A., i, 747. 

S-Diphenylethane {d^enzyl) dtsulph- 
oxide (Wahl), A., i, 6.5d. 
iS Dipbenylathylaimiie picrate (Sieo- 
r.iTZ and Spitzeb), A., i, 829. 

PiphenylethylaniiLa, and its salts 
(Steinropf, Dosat, and Jaeger), 
A., i, 995. 

Dipbeoylethylcarbamlde (Sieui.itz and 
Spitzer), a., i, 829. 

5:5-DiplLenyl-l-sthylt«traliydro-4-gly- 
ozslone l':2oxide (Biltz, Seydel, 
and Hamburoer-Glazer), A., i, 
872. 

aa-Diphenylethyl S-nTSthane (Sieclitz 
and Spitzer), A., i, 829. 

Diphenyieormylacstic acid, «thvl ester, 
acetal (Staudinger and Ratiisam). 
A., I, 1015. 

.V-Diphenylglyolne-o-oarbozyUe acid, 
aad^-chloro-, and their C8tcrs(FkiED- 
LAXDEB and Kunz), A., i, 765. 

s.'Dipheiiylgaaiudins, use of, in acidi- 
metry and alkalinietry (Carx.ton), 
A., ii, 654. 

1 :4-Dipb«Dy Ihezahy dro- 1 ; 2 : 4: 5 • tetra- 
rine. and its derivatives (Thiklepapr 
and Sj-reckklsen), A., i, 1192. 

I^ipbenylbydroxyttiblns, i//-;»-.imino-, 
acetyl derivative (ScHMiivr), A., i, 
1204. » 

Liphenyh^/hydroxy-m- and -;>-tolyl- 
methanei (Mackenzie), T., 1693. 

4:6-Diphenyl 3*(8-hydroxy*w.tolyl)- 
pyridine, and its picrate (Dilthky, 
' 949 '*^^* Meyer, aud Kaffer), A., 


Diphwylimidoacetic acid, ethyl ester, 
and Its hydrochloride (Staudinger 
and BATHRAM), A., i, 1016. 
l:2^iphenylJnaene, formation of 
(OkEkhoff and Tifpexead), A i 
458. *’ ’ 


la'-piphenylindlgotin, and hV-di-n. 
ehloro- (i« riedlandeii and Kunz). A 
1 , 766. ’ 


DiphenyliodobumntUne, di-p-chloro- 
(Challencek and Ridoway), T. 


I>iplieiiyl(rfraiodophth.Ude (Lawr ixce 
» nd OliDV), A., i, 455. 

DiphenyUiet«iimethylimiiie (Staudi.vu- 

ER and Hauser), ‘A., i, 29. 

Diphenylketimine, 2;4:6!2'-fclmhydr- 
oxy-, ajid its hydrochloride (Nirhi- 
KAWA and Robinson), T., 840. 

DipUaylmethane, action of aluminium 
cWoride with (ScHoi,r., Skep,, and 
(\EUMANN), A., i, 3S6. 

Diphenylmathaiie, 2:2'i4i4'.Wr<iamino. 
5:.» -rtithiol. (Wat«on and Dtxr) T. 
1943. ’ ' 

4:6-DiphBnyl-2*(4 methoxy-a methyl- 
pbenyDpyridine, and jte hydrochloride 
iDjltuey, .NC'-sslein, Meyer, and 
Kaffkh), a., i, 949. 

Rjphenylmelhylamine ferrocyanide 

(Folih), a., i, 732. 

Diphenylmethylarsins, salts of (Stein- 
xopFand ScHU'EN), A., i, 72. 

SB-Dipbenyl-y metbylbutaae, v-chloro- 
(Kamakt), a., i, 35. 
^^-Diphenyl-y-methylbutaa 7-ol (Ra- 
mart), a., i, 35. 

Diphenylmethylcarbamyl chloride 
(Jones and Hurd), A., i, 249. 

Diphenylmethyloarbimide (Jones and 
Hurd), A., i, 249. 

4:4-l)ipheny]-2-methyl-4:5-dih7drO‘5' 

glyozaloue, and its derivatives (Biltz, 
Setpel, and Hamburoer-Glazer), 
A., i,871. 

Dipbenylmethylphoiphurie acid, e-bydr- 
oxyMCoNANT, MacDonald, and Kin- 
ney), A., i, 186. 

>7-l>iph6nyl-8-methylpropane (Ramart 
and Albesco), A., i, 663. 

4:6-I)ipbeD7l-2-metbylp7ridiiie (Ga.s- 
TAI.D1), A., i, 573. 

2:6-Diphen7l-4-iaethylp7rylinm salts 
(.Schneider and Rovss), A., i, 
1172. 

8: 5 •DiphenylmethyUetrahydro-d-gly- 

ozaloset, an-J tiieir derivatives (Biltz, 
Sfydk.l, and Hanburger-Glazer), 
A., i. 871. 

Dipbenyl-a-methylthiolnaphthylaoetic 
• acid, and its derivatives (Bistkzycki 
and Kuba), A., i, 34. 



ii. 1140 


INDEX OF SUBJECTS. 


Diphenyl'B'motbylthioliiaphtliyline* 
thane (Bisthzycki and Kuba), A., 
i, 34. 

Diphenylmethylurethane (Jones and 
Hurd), A., i, 249. 

Diphenyl-a-naphthylbismuthine tri- 
chloride (Challenger and Wilkin- 
son), T., 102. 

DIphenyl-0-naphthylinethane (Mc- 
Mullen), A., i, 1026. 

Diphenyl-i-naphthylmethyl, and it.<i 
derivatives (Gomberq aud Sullivan), 
A., i, 929. 

ao-Diphenyl-fl-^rinitrophenylhydrazine 
(Goldschmidt and Krnn), A., i, 477. 

oa Diphenyl-fi-^Ji'niL-ophenylhydraayl, 
an-i /3-hydroxy-, ami their derivatives 
(OoLDScHMiiiT and Rrnn), A., i, 477. 

l;4-Diph0nyl-3-m-nitrophenyl-2-j>- 

hydrezyphenyl-liS-dimetbladiazidine 

(Inqold and Piooorr), T., 2798. 

1:4 Diphenyl 3 o-nitrophettyl 2-j>-nitro- 
phenyl-l:3*dimethindiazidln6 (Ls** 
GOLD and PiGGOTT), T., 2799. 

Diphenylnltrosoamine (Schmidt and 
Fischer), A., i, 822. 

3:8-l>ipheiiylt«oozazole-4-earbozylic 
aeidt, derivatives of (Beth and Bkh- 
LiNfrOZZi), A., i, 52. 

3,3-Dipbeiiylpeatane, -y-chloro- (Ha- 
mart), A., i, 35. 

$/3-Diphenylpeiitsn*7*ol (Ra.maut), A., 
i, 35. 

Diphenylphenylethinylcarhlnol. prepar- 
ation and reacti(!U8 (»f (Hess and 
Weltzikn), a., i, 35. 

Diphenylpbenylethinylearbiaol, tii- 

p-chloro- (Meybk and Sciil'si kr), A., 
i, 556. 

Diphenylphospharlo acid. Sve Di- 
phenyl hydrogen phosphate. 

/5i9-Diphenylpropionio acid, ethyl ester, 
azide and hydrazide of (.Sif.clitz and 
Spiizbr), a., i, 828. 

Dlphenylpropylcarbinol (Skraui’ and 
Fbkundlich), a., i, 540. 

a 7 'Diphenylpropylpbosphinic acid, 

a-hydroxy- ((Jonast, MacDonali*, 
aod Kinney), A., i, 186. 

2:4-Dipbenylpyridine, and its d..rivativvs 
(Gastaldi), A., i, .574, 679. I 

2:4'Dipbenylpyridine, 6-hydroxy-, and 
its 5-carboxylic acid, ethyl ester 
(Kohleu). a., I, 461. 

2:4-I>iphenylpyridine 6 carbozylic acid, 
and its sodium salt (Gastaldi), A., i, 
574. 

2?4-Diphenyl-e'pyrone (Kohlei:), A., i, 
461. 

2:4-Diphenyl-6-pyTose-5-carbozylie 
acid, and its sodium salt and eaters ' 
(Kohler), A., i, 461. 


Diphenylpyrrylearbinol, and its deriv- 
atives (Fischer and Kaan), A., i 
869. . ’ 

S:5-Dipb6nylqninol, jpp^-dihydroxy-, 
and its tetra-acetate (Fummerer and 
Phrll), a., i, 1165. 

2:3-Diphenylq^ainoliiie-4-caTbozylie acid 
(Faebwekke yorm. Mbister, Ll’. 
cius, k BRiJNiso), A., i, 867. 

Dlphenylstibinio acid, dt-p-amino-, 
acetyl derivative (Schmidt), A., i 
1204. 

Liphenylstyrylcarbinol (Meyer and 
Schuster), A., i, 540. 

.S'-Diphenylsttccinic acid, pr^aration of 
(Lapavortii and McRae), T., 1709. 

S'Diphenylaaeeinimlde (LArwoRi n and 
McUar), T., 1712. 

Diphenyl tnlphone, (frbromo-, iTtcliIoro-, 
and rfiiodo-derivativt'S (Granii. 
moucin), a., i, 251. 

3:3'-dtiodo- and 2:2'-dmitro- (Graxp- 
MOUOIN), A., i, 331. 

2:5-Diphenyltetrahydro-l:4:2;5-dioxadi- 
arsine (Palmer and Adams), A., i, 
786. 

DiphenylthiocyanobieinQthine (Chal- 
lenger and Wilkinson), T., 98, 

Dlphenylthiolbentene, derivatives of 
(Smilks and Graham), T., 2506.. 

l:3-Diphenylthiophthalaa (Bistrztcxi 
and Bresken}, A., i, 269. 

2:4‘Diphenyl-8-p-tolylp7ridine (Gar- 
taldj), a., i, 368. 

2:4-DipbBnyl-6-ji-tMylpyTylliim nitrate 
(Gastaldi), a., i, 368. 

9-i90-Diphenyivinylidenezanthene (Zi- 
egler, Ochs, Bremer, and Thiel), 
A., i, 1049. 

/30-DiphenylTinylzanth7l, and its de- 
riv.-itives (Ziegler, Ochs, Bremer, 
and Thif.l), A., i, 1049. 

2:4-Dipbthali]sinophenol (Mukekj]), T., 
549. 

4:6 Diphtbaliminoresoreuiol (Mukekji), 
T., 549. 

DipbthalyMactenic acid, preparation of 
(Kcgcli and Meyer), A., i, 343. 

Diphtheria toxin (Walhum), A., i. 902. 

Dipicrylzmine, cobaltaminines of (Moi:- 
GAN and Kino), T., 1726. 

Dipiperidino-d-pheaybnethane, (fi-4- 
hydroxy- (Bubrche and Bonagkrb), 
A., i, 51. 

2:5-DipiperQnyloza2ole (0 ree.v k ana 
Kgrinkon), T., 2188. 

2:3'Dipiperonylqninoxaline (Ghrknk 
and Kgbinson), T., 2194. 

DiiAopropenyl. See 67*Diiiicthyi-A"y 
butadiene. 

Dipropionylpentamethylenedlamine, fli* 

a-bronio- (Beuoell), A., i, 720. 
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Dipwpyl ethers, yy'-rfibromo-, and yy'- 
dtchloro* (Kam^ and Newcomb), 
A., ii 105. 

aelonide, ^/S'-rficbloro-, and its di- 
chloride (Buoro and Cope), A., i, 
421. 

flS'-Dipropyl sulphides, yy -irirachloro- 
(Pope sud Smith), T., 1168. 
gS-DipPopyl&oraldehyde, and Its semi- 
carbazoiie (Locquin and Woubeso), 
A., i, 711. 

y-.^ipropylallyl aloohol, and its allo- 
^ nliauate (LocQurN and Wouseko), 
A., i, 711. 

tj^piopylammouium ruthenibromides 
(liUTBiER and Krauss), A., i, 16. 
jjipropylbarbitario acid, action of diazo- 
metliaiie on (Hrrzio), A, i. 374. 

Di.ji- and ^aj-propylbeiuidinM, 3:3':5:5'- 
Wmnitro- (vaK Rombl'roh). A., i, 
2?5. , . 

pipropyleampholactcae, and i\» copi«T 

aaU (Lkroide), A., i, 218. 
Dln-Bropylcyanoartinc (Stkiskopf, 
Donat, and Jaeoer), A., i, 995. 
Jii.Dipropyl-A«-decinene*!itjdlol (Lot- 
(jviN and Won8ENo)i A., i, 617. 
Dipropylcthinylcarbinol, and its alb>- 
phan&te (Loc<iUl.s and Wou.^Ksn), 
A., i, 617. , , . n 

Oipropyletl^leafbiaoli and ‘ts alio- 
uhauate {LocQUiy and Woif<E.Nn), A , 
i, 61«. , . , . 

.j.Diwpropylhydratine, and its dcriv- 
alires (Lochte, Hailey, and Novfs), 
A,.i, 329. 

Jt'Bipropyloctano {Piocard and 
Hrewstek), a., i, 313. 

DLwcliropylpheaylthiosemicarbaaide 

(Licstk, Bailey, and Noye-s), A , i, 
329 . 

Dipropyb'ft^ropylcarbiBOl {»henylnrt*i li- 
ane (Leboide), A., i, 217. 
BipropylYuiyloarbinol, and its sllo- 
phauate (Locql’IS and WorsESO), 
A., i, 710. 

Dipyridineiridic acid, W/’Ocldoto-, pola-s- 
sium salt (DklEpinb), A., i, 859. 
Dipyridinairidiuiii, Wruchloro-, and its 
derivatives (DelEeink), A., i, SC>9. 
Diyyridlolutn ^-dichloro-bexachloro- 
pyridinediferrate and ^-dichloro-tetra- 
clilorodinilratodipyriJinedifernin* 

[Weinland and Kisslino)» A., i, 
364 . 

4;4'-l>ipyTidyl diisoamyl hydroxide and 
its salts (Emmekt and rAF.K)t A., i, 
179 . 

Jiwobatyl iwUde and platinicliloride 
(Emmkht and Pauk), A., i, 180. 
Dipyrryl, Ae/rfoiodo- (I’iBKONi), A., i. 
763. 


Dipyrrylphenylmetbane colonrin; mat- 
ters, iron salts of (Fischer and Luck- 
MANN), A., I, 276. 

6-Diqmnaldylinethane, aud its picrate 
(Hohsciie and Meyer), A., i, 53. 
Di-2‘quiiiolyl ketone, and its derivatives 
(SciiEiBBand Sch.midp), A., i, 1190, 
Di^ainolylmethane (Boiisciie and 
Meyer). A., i, 53. 

Disaecbarides, eonstituiion of (Ha wort h 
and LeitcH), 'J'., 1921. 
containing selenium and 6ulj)!uir, 
syiitheais of (VVkeue), A., i, 226. 
Diaaliein dfsulphide, and its octa-acetate 
(Zemi'lEn anil Hojf.masn), A., i, 563. 
Diaalieinamine (ZE.M]’i.f;s' and Xl’nz), 
A., i, 564. 

Diaailcylsldehyde, constitution of 
(Adams, Foglzh, and Kreoeb), A., 
i, 660. 

Diaalicylic acid (anhyrlrosalicylic acpl), 

and its salts and derivatives (An- 
KCHL' iz and Or.AASKS), A., i, 456. 
Disinfection, theory of (Trai'OE and 
SoMOGYi ; TR.tUBE), A., i, 204 ; (Ver- 
M.*sT), A., i, 406. 

Disperuon of colloidal solutions (Tado- 
Kono), A., ii. 204. 

rotatory (Lo\vj:y ami Au.stis), A., ii, 

, 414. 

i calcnlation of 'Rufe), A., ii, 602. 
anomalnns (lU’PE and Schmid), A., 
ii, 60.3. 

of organic compounds (LowRT and 
Cl- itkr). T., 532. 

Dispersity (O.sTU'ALD), A., ii, 131. 
Disperioid analysis. See Analysis. 

Diss, ergot of. See Ergot. 

Diasociation constants of dibasic acids 
(Ui'isofX), A., ii, 346» 

Distillation ((5 ay», A., ii, 120. 

of foaming Ihpnds (KlaSHARDt), A., 
ii, 472. 

sep.aratiou of miscible liquids by 
iDcFTON). T., 306. 

Distillation apparatus, receiver for 
fractionation (Wiluam.s), A., i|, 
26 ; (Wheeler and Blair), A., ii, 
2.58. 

stillhead for prevention of spray 

(Hahn), A., ii, 368. 

Diatyryl sulphide (Dope and Smith), T., 
1168. 

Distyryl ketone 

halochromism of (Hantzsch), A., i, 
556. 

Distyryl ketone, uti.satxirateii halogen 
dcriv itives of, ft-id ilieir comluctivity 
(Strai-s and Dutzman-v), A., i, 148. 
3';2-i<Uydroxv-, ami its dilienzoyl da- 
» rivAtive (Buck and Heilbbon), T., 
1097. 
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Diityryl ketones, benzopyrylium sells 
of (Buck and Heilbron), T., 1198. 

Di-S'Styrylzanthyl ether (Ziegler and 
Ochs), A., i, 1048. 

Bisulphides (Fkomm, Ksyser, Brieo> 
LEB, and Fohrenbacm), A., i, 
877. 

aromatic, action of sulphuric acid on 
(Smiles aud McClelland), T., 
86 . 

^i-Oianlphidobensoie aoid (Smiles and 
Harrison), T., 2022. 

5*BUalphidobi8-2:4 dimethylpyiroie- 
S-eerbozylie acid, ethyl CNter(F(HOiiER 
and Herrmann), A., i, 1055. 

Disalphidodipbenylbisazo-a-naphthol* 

3 snlphonie aoid (Watson and Durr), 
T., 2418. 

Dlsalphosalicylaldehyde, ami its salts 
and derivatives (Weil and Brimmer), 
A., i, 349. 

Bi ar-tetrahydronaphthyls, nfiamino>, 
and their salts (Scuruetbr, Kinder- 
MANN, Dietrich, Brysoiii-a<i. 
Fleischbauek, Kiebensauh, aud 
Oesterlin), a., i, 128. 

Blthienoylhydnzamio aeid, aud its salts 
(Jones and Hurd), A., i, 250. 

S-Dithiobensoyl (Smiles and McClel- 
land), T., 89. 

Bithiocarbamio aoid, derivalive-i of, as 
accelerators of vnlcauisaiioii (Twias, 
BRAZlfeR, aud Thoma’s), A., i, 460. 

Bithiooatea See under Suljdmr. 

3:S'Bitbion-l:2:4'tnbeasoyMd2:4-tri- 
asole (Fromm. Kay^er, Brieglsb, 
and Fohkenbach). A., i, 379. 

Bi(tolaeae-p-itLlpho}dipheuylethyleBe- 
diamine (Clemo and Perkin), T., 
648. 

S-Bitolaene/^-salphonyUmuioaceiiaph- 
thene (Fleischer aud Schkanz), A., 
i, 1144. 

Bi-jp-tolnenesnlphonyleUiyle&e (Fiiom m 
and SiEUEHT). A., i, 543. 

Bitolyl. See Dimethyldiphenyl. 

Bitolyl dimethyl ether (r akbknpabui- 
ken vokm. F. Bayer k Co.), A., i, 
934. 

Bitolylamine, amiuo- (GoLPscHUiUTand 
Strohmenosr), a., i, 1005. 

Bi-p-tolylaatipyryl selenide (Farb- 
WERKB VORM. .MkIsTEI;, LCi U'S, & 

Brumino), a., i, 1066. 

ATAT'-DijMcily Ibensidine ( W i ela n ii, 

Weckeb, and Albert), A., i, 780. 

3:6-Bi-;i^-tolyi-jn-bensaqaifiOzie (I’um- 
MEKER and Pkkll), A., i, 1165. 

Bitolylte^rabroinophthalide (Lawrance 
and OuDY), A., i, 455. 

dY-Bi-ru-tolylbotane (v. Auwers and 
KoLLHis), A., ii, 176. 


s. -Di7>'tolylearbamid6-3:3"-diBulphonio 

aeid, potassium, salt (Scorr and 
Cohen), T., 2041. 

Bi-p-tolyloblorobiimathine (Challbn. 

ger and Kidgway), T., 113. 
Bi-t>-tolylhydrasine dinitrosoauiine 
(WiELAHD, Wxcker, and Albert) 
A-, i, 780. 

BitolyUe/roiodophthallde (DaM'ran(£ 
and Oddy), A., i, 456. 

2:3-Bi-p-toIyl‘a8-Raphthaqiiiaozaluie 

(ScHuKBEKQ and Krasmsr), a i 
665. ■’ ’ 

2:5>Bij}-tolyIqiiliioI. and its derivatives 

(PUMMERER and pRELL), A., i, 

3:4'-Bitolylinlphone, 4-chloro> (Stein. 

KorF aud Buchheim), A., i, 122 . * 
s. -BitolyltMooarbamide, compouiul 
chloropiirin and (RXy and Das) T 
327. ■’ 

Bi-p-tolylthiolaoetylene, acd its ,]j. 
bromide (Feomm aud SlEBE&i) A 
i, 542. ' '' 

Bl-p-tolyllhiolethylene, and its deriv. 
atives (Fromm and Siebert), a., i 
542. 

Bi-trimethylene glyeol ether, and iu 
derivatives (Rojaun), A., i, 103, 
Binresls, action of iujectioDs of dertroKe 
and gum arable on (Cori), a,, i 
1091. 

phosphate excretion in (Bock and 
IVERSRN), A., i, 1090. 

Binretics, distribution coeflieieutji nf 
(Aiello), A., i, 301. 
Divaleraldehyde, di-y-hydroxy*. Seo 
Bi8-5'methyltctrahydro-2-fuiyl etlni. 
aiB-BiL^ovalerylaminopropane, and its 
dipierate (Wjndaub, Durries, and 
Jensen), A., i, 60. 

Bivinyl sulphide, syutliesia of (B.MLi 
and Nickelson), T., 2137. 
Bivinylartinio aoid, dd'-dtchloro- and 
its ralts (Mann and Potr), T., 
I’.l'-Bizantho&oyl, 4:4''rfichloro- (Eck- 
ert and Kkdlek), A., i, 941. 
4;5-DlxaDthylpyr<H>atechol (Fabrr), A., 
t, 1148. 

2 3-Bixaatbylqaiikol (Fabke), A., i, 
1148. 

2:4-Biza&tbylratQreiiioI, and iU dj- 
acetyl derivative (Fabrb), A., i. 
1148. 

Oi-o-zylyleBelmine, p-nitroi*eii/u}I de- 
rivative (v. Braun and Nklken), A , 
i, 864. 

Bodeoamethyltetralsevoglneosan 

(Frinubheim and Schmalz), A-, '> 
1118. 

Boebner's reaetion (Ciusa), A., i, 10^-; 

Boebner'i-violet-leaeosElphonic 

(Wikland and Schkuino), A., l 
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j)og8> effect of injection of sugars on 
respiration of(BOROBB), A., i, 286. 
Oopplerite (Tidxswell and Wheelek), 
T., 2346. 

Doryphora snssafraa^ oii from the leaves 
of (Penfold), a., i, 847. 

DrMopWfa, vitamins required by (Bacot 
and Harden), A., i, 493. 

Drug*! distribution of, between immis- 
cible 8olTent8(EMEKV andWRUJHT), 
A., ii) 205. 

diatribution ofj in blood (Sohakiti), 
A., i, 290. 

influence of the reaction of tlie solu- 
tion on the action of, on tiacU-ria 
or tadpoles (Labes), A., i, 90i. 
Drying, change of pro|»eriiea of sub- 
stances on (Bakek), T., 668. 
iufluanceof.on internal cliauge (Sjj it.s), 
A., ii, 368. 

Dugaldia (Marsh, Ct.AWsos, Couch, 
and Maush), a., t, 413. 

Dulcin. See y-Phenet} Icarbamide. 
Duodenal fluid, analysis of (Damade), 
A., ii, 687. 

Duialtttttia, analysis of (Costa-Vet), 
A., ii, 628. 

Qtfeiag, use of mordants in (Bancroft), 
A., ii, 551, 822 ; (Paddon), A., ii, 
822. 

of cotton, effect of salts on (Auer- 
bach), A., ii, 353. 

of hides and leather (Rakuzin), A., 
i, 702. 

of deaiuioated wool (Paddon), A., i, 
60S. 

Orpaonanil (Knobvf.kauel and Coos), 
A., i. 751. 


£. 

Earths, rare (Yntema and Moi’kins), 
A., ii, 462 ; (HorKiNsand DiJiccs), 
A., ii, 770. 

preparation of, pure, and their spectra 
(KiEss, Hofkin.s and Khemrrs), 
A., ii, 244. 

preparation of pure conipoands of 
(Manskb), a., ii, 646. 

place of, in the periodic system 
(youRiSH), A., ii, 2)1; (Ke.vz), 
A., ii, 758, 

minerals containing (Shibata and 
Kimura), a,, ii, 220; (Hekricu 
and Hiller), A., il, 860. 

absorption sjtectra of (Herzfrld, 
Hkveu ami Greulich), A., ii, 6. 

structure of the ions of the (triiiMM), 
A., ii, 635. 

rates of hydrolysis of carlwnales of 
(Briston and Jameh), A-, ii, 89. 


Earths, rare, density and molecular 
volume of oxides of the (Pkandtl) 
A., ii, 379. 

magnesium sulphide phosphom of 

I (Fieue and ScHLREnB), A., ii, 769. 
detection of, spectroscopically (Meyer 
and Greulich), a., li, 8. 

! concentration and separation of 

(Brikto.n' and Jame.s), A., ii 62 
separation of (Prandt and R^UChkn- 
I bekueh), a., ii, 298, /69 : 

I (Pkandtl and Lokch), a., ii, 770, 

I Earthworm, Japanese, constituents of 
{Murayama and Aoyama) A i 
I 898. , ' 

Ebollioscopy of binary mixtures IBkck- 
MAN.s and Lie.sche), A,, ii, 1]7. 

Eegonine (Gaua.mer and John), A. i. 
167. 

Edaatin, colloidal properties of (HircH- 
focK), A., i, 693. 

Eggs, hens’, sugar eouteuU of (Hepbi’kn 
and Sr. John). A., i, 294. 

Egg-albnmin. See Albmiiio. 

^g-ihells, utiiisaiion of calcium salts 
in foriuatioD of (Buckner, Martin, 
Pierce and Pktbr), A., i, 488. 

Egr-yolk, absorption spectrum of 
(Lkwjh and Ste.vgeb), A., ii, 414. 

Sinsteiu's law in relation to photo- 
chemical action und fluorescence 
(Wuk'.eut), a., ii, 681. 

a-ElaoBteario acid, methyl e,ster, con- 
version of, into niethvl (0-elfeostearate 
(Mobrrll), a., i, 98^. 

Elaidanilide dibromiJe (Nicolet), A., 
i, 106. 

Elaidoacetylbydroxaniie acid (Kicolet 
and Pelc), A., i, 644, 

EiaidodiacetylhydroziAnie acid (Nico- 
i.Eiand Pelc), A., i, 644. 

Elaidobydroxamio acid (^iicolet and 
Pelc), A., i. 644. 

Electric discharge, absorption of gases 
in the (Newman), A., ii, 546, 
disappearance of gases in the 
(General Electric Co,\ A., ii, 
417, 

chemical reactions induced by the 
(MiVAMoro), A., i, 413. 
corona, chemical reactions induced 
by the (Uontemaktim), A., ii, 
734. 

action of, on fatty acids and their 
glycerides (Eichwai.d), A., i, 
982. 

furnace, ionisation exjierimeuts witli 
the (Kino), A., ii, 810. 
tungsten (CoMKfO.N), A., ii, 822. 

, Electrical conductivity of mixtures of 
aciils with fwiids, esters and kekmes 
(Kknpall and Okoss), A., ii, 83. 
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Heetric*! oonduotlyity.of electrolyte, 
measurement of (Abribat), A., ii, 
344 ; (Korla ami Mazza), A., ii, 
644. 

of electrolytes in solution (Kbaus), 

A., ii, 256. 

of ternary electrolytes in propyl 
alcohol (Kraus and Bishop), A., 

of solid electrolytes (Vaillant), A., 

of formates m formic acid and ot 
sulphates in sulphuric acid (Ken- 
DALT., Adler and Davidson), A., 

' y • . «1 

of photogmpbic emulsions and nlms 
(Rabikovicu), a., ii, 605. 
of molten salts and their inlxlures 
(Bjinrath and Drekopf), a., ii, 
109. , 

Electrical endoamosis (Strickler and 
Mathews), A., ii, 688. j 

Electro-adaerption (Kolthoff), A., ii, 
197 5 (OsTWALD). A., ii, i27. 
Electrocbemiatry of non-ati«oou3 solu- 
tions (MCller ; MOller and Di'»* 
CHEs), A., ii, 612. 

Sleotrodes, overvoltage of (Isgauischev 
aud Bebkmann), A., ii, 253. 254. 

reproducible, for acidimetry and 
alkalimetry (Sharp aud Mac- 
Doug.all), a., ii, 579. 
hydrogen, quick acting (Molonet), 
A., ii, 253. 

use of phthalatc solutions for 
measuring (Oake-s aiid^ Salis- 
ucry ; Clark), A., ii, 468; 
(Wood andMrkDiCK), A., ii, 735. 
electro-volumelric analysis with, in 
alcoholic solution (Bishop, Ktit- 
KEDGE aud Hildebrand), A., ii, 
308. 

CJlark hydrogen (Healy and Kar* 
RAKER), A., ii, 519 ; (Ccllen), A., 

ii. 611. 

iodine,j>otejitialof (McKeown), A., n, 


417. 


potentiometric estimations 
(Kolthoff), A., ii, 383. 
niBTCury drop (Hetrovskv), 


with 
A., ii. 


non- attack :.hle (Klemenc), A., ii, 25-3. 
platinum film, construction and use 
of*(EiLERT), A., ii, 610. 
quinhydrone (S. P. L. and M. SuRRN- 

SEN and LindekstboH'Lang) ; 

(Biilmann and Lund), A., ii. 111- 
sodium amalgam (Neukaithes), A., 
ii, 610. 

zinc, effect of hydrogen-ion concentra- 
tion on the potential of (Kichahds 
and Dunham), A., ii, 418. 


Slaotrolydt, rapid, without rotating 
eJectroties (Edgar aud Purdum)* 
A., ii, 547. 

with mercuiy drops as electrode 
(Heyroysky), a., ii, 816. 
Eleotrolytea, recent conception of 
(Schreisrr), a., ii, 736. 
constitution end function of (Made- 
lung), a., ii, 344. 

structure of molecules of (Wasast- 
jerna). a., ii, 2. 

measurement of the conductivity of 
(Kraus), A., ii, 258 ; (Abkiuat), 
a., ii, 344 ; (IlOLLA and Mazza), 
A., ii, 644. 

activity coefficients and colligaiive 
properties of (Harned), A., ii, 255. 
theory of solutions of (Ghosh), A., ii, 
125. 

effect of, on the solubility of non* 
electrolytes (McKbown), A., ii, 
552. 

diffusion of, into gels (Stiles and 
Adair; Stiles), A., ii, 125. 
adsorption and precipitation of, ly 
colloids (Weiseb), A., ii, 262; 
(Weiser and Nichola-s), A;, ii, 
266. 

coagulation of colloids by (Murray), 
A., ii. 37 ; (Frsuhdlich and 
ScaoLz), A., ii, 828. 
equilibrium law for (Jablczyn.'<ki and 
^W»NlKW.SKl), A., ii, 190. 
hydration of (Archke.nasi), A., ii, 
482. 

condition of, in blood (Neubai'sen' 
and Marshall), A., i. 1085. 
amphoteric, viscosity of solutions of 
(Hedesthand), a., ii, 821. 
precipitation conditiona for(FRiNS), 
A., ii, 77. 

binary, physical properties of non- 
aqueous solutions of (Walden), A., 
ii, 345. 

binary mixed, equilibrium in (Kraph), 
A., ii. 269. 

solid, fhauges in the conductivity of 
(Vaillant), A., ii, 418. 
strong, theory of (Kallmann), 

125 ; (Arrhenius), A., ii, 345. 
ionic e<iuiUbriB of (Stearn), A., ii, 

molecular conductivity of (Lorenz). 

A., ii, 19. , r* ^ 

anomalous behaviour of (Lbkrt), 
A., ii, 113; (Kendall), A., u. 


419 . , ,, 

application of the_ gas laws 
(Bronsted), A., ii, 113- , 

ternary, conductivity of, m proi'^l 
alcohol (Kraus and Bishop), A., . 
19. 
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BafitrolTtM, ionUatioa of 

(ScHOORi-)> A., ii, 31. 

Eleetrolytio detector, new (Reicuin- 
8 TK 1 N and Kothschild), A,, ii, 
736. 

dissociation, relation between adsorp- 
tion and (Rakuzin), A., ii, 619. 
of salts (Rabinowitscu), A., ii, 
186, 187, 188. 

ions, tji«orjof(LoR 8 N 2 ), A., ii, 19. 
oxidation of organto coroponnds 
(Muller), A., ii, 469. 
reduction of organic compounds (Co- 
kakt, Kahn. Fieser, and Kukik^, 
A., ii, 547. 

Electromotive force of electrolytic ce)U 
(Gbrke), a., ii, 632; (Wasa&t- 
jbbka), a., ii, 815. 
from the movement of an electrode in 
an electrolyte (Faocopju), A., il, 
112 . 

at the junction of two liquids 
(Frbuvolicb), a., ii, 19. 
metallic conductivity (Tammans), A., 
ii, 255. 

of metallic compounds with electron 
coadactivity (Trumplbr), A., ii, 

no. 

Electrons and atoms (Pease), A., ii, 
767. 

binding of, by atoms (Nicuolson), 
A,, ii, 544. 

motion of, io gasea (TowKsse^D and 
BAiLBT),A.,ii,43, 836; (Skimcek), 
A., ii, 887. 

vibration of, without radiation resist- 
ance (Forkbk), a., ii, 106. 
free, behaviour of, towards gas mole- 
cules (Wahli>), a ., il. 608. 
positive (IfODQB), A., ii, 836. 

Electroa gas, entropy of (Tolman), 
Am ii, 18. 

Heetion theory and photosynthesis 
(Dixok and Ball), A., ii, 248. 
application of, to the structure of 
solids (Thousom), a., ii, 355. 
Electro'Oixnosis (Aten; pKACtsNiTZ), 
A., ii, 114. 

potential ditterence in (Fbeundlicb), 
Am ii, 189. 

Flaments, genesis of (Neubuaoer), A., 
ii, 365. 

ati-ucture of (Allen), A-, ii, 758 : 

(Wachter), a., ii, 837. 
electronic structure of (Cwteii), A., 
ii. 677 ; (Dauvilliek), A., ii, 678. 
periodic classification of (Balarekf), 
A., ii, 365. 

periodic system of the ions of (Grimm ), 
A., ii, 635. 

physical and chemical propeiLics of 
(BoHii), A., ii, 863. 

cxxii. ii. 


Blemonts, properties of, and their c 5 oni» 

pound,, in relation to thudimensiOM 

of the component atom, end ion, 
(Clark), A., ii, 634. 

Rontgen spectra of (Hjaluaii: 

I ionisation of the vapours of, at high 
I temiieratmes (Noyes and WiisoNl 

' A.,u, 811. 

I disintegration of (Wachtek). A ii 
I 838. " ’ ’ 

I artilicial disintegration of (Ruther- 
ford), T., 400. 

dwintegratiun of. by a-partioles 
(KuTifEREofcu and Chadwick). A 
ii. 682. ' 

entropy of, in relation to the periodic 
system (Hekz), A., ii, 548. 
linear i-elatiouships in the periodic 
system of (Bjltz), A., ii, 494. 
relative volumes of (Collins), A,, 
ii, 28. 

light, ultra-violet spectra of (Milli- 
KAN), A., ii, 100. 

radioactive. See Itadioactive elements. 

Bllagie acid in raspbeity juice (Kunz. 
Kuavse), a., i, 210. 

BIsholtzie acid, conetitutioo of (Asa- 
HINA and Kuwada), A., i, 1047. 

Emilium (Loisel), A., ii, 16. 

EauJsitt (WiLLsiATTER and Opfen- 
UEIMER), A., i, &59. 
prepaiatiou and activity of (Hel* 
FERICH ; M’jllstatter aud 
CsANVl), A., i, 890. 
decomposition of amygdalin by 
(Giaja), a., i, 185. 
syutbesia of oyanohydrina by means 
of (NoRDKFELDr), A., i, 66, 1077. 

I 5- and ir-Emulsins (Kose-ntualer), A., 
i, 600. 

Emulsioos, inhibition period in the 
8e|*ai-aliou of (Xugknx), A., ii, 
625. 

auiline-water, coagulation of (Bhat- 
i naoak), a., ii, 268. 

chromatic (Holmes and Cameron), 
A., ii, 269. 

oil-water, reversal of phases in 
(Bha'i naoar), a., ii, 204. 

Esaotiomorphiam of matter (Conoelli), 

A., i, 410. 

I Energy of gaseous molecules (Paktino* 
TON}, A., ii, 614; (Planck), A., ii, 
6S9. 

EdoIb, azo-ester reaction with (Diels), 
i, 774, 1194. 

I Entropy, calculation of (Planck), A., 
I • ii, 191. 

lelfttloii of probability to (Linhabt), 
1 A., ii, 257, 735. 
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Entropy of elements (LB^vIs and Lati* 
itzjk). A., ii, 471. 

in relation to the periodic system 
(Hebz),' A., ii, 548. 
of motala (LATiuna), A., ii, 814. 
Eniymea (Bikdkrmakk and Kukha), 
A., i, 66. 

chemistry of (v, Eclbb and Mvn- 
BACK), A., i, 1201, 
jieriodicity of (Sluitek), A., i, 887. 
combined action of (Vakdevklde), 
A., i, 958. 

adsori^tioD of (Jacoby and Siiitiizu), 
A., i, 481 ; (Rakuzin), A., i, 1199. 
effect of acids, \)ases and salts on 
(Bokorny), a., i, 93. 
action of {mIsods on (Santbs.son}, A., 
i, 1077. 

effect of yeast extracts on the action 
of (Abderraldek and Wertiirim* 
er), a., i, 796. 

of blood (CoMPTOK), A., i, 892, 1087 ; 
(Bags and Zcbkowa), A., i, 392; 
(PIKCUSSE-V), A., i, 393. 
antolytic (Bradley). A., i, 896. 
digestire, during fcetal life (Porches 
and Tai’Ernovx), A., i, 1088. 
hydrolytic, action of (vas L.\£k), A., 
t, 64. 

oxidising (Marinesco), A., i, 790, 

1211 . 

oxidising and t'e<luctog, mechanism of 
the action of (Baitelli and Stern), 
A., i, 1077. 

proteolytic,of malt (Lusdis), A.,i,959. 
in albominous urino (Uruin). A., i, 
609. 

estimation of (Pincusses), A., ii, 
884. 

of plants, Telocity of reaction of 
(Maestkini), a., i, 507, 508. 
Ensymea. See also: — 

Amylase. 

Garboligaaa. 

Carboxylase. 

Cataloae. 

Cellobiase. 

Diastase. 

Emulsin. 

Esterase. 

a-Glucosidaa«. 

Hexosephoaphatase. 

loverttM. 

Laetaae. 

Leridalinase. 

Lnciferase. 

hUltase. 

Manuanase. 

a-Methylglucosidase. 

Oxydase. 

Pectin ase. 

Pepeiu. 


Snaymea. See also : — 

Peroxydase. 

Phosphataso-Phosphatese. 

Protease. 

Ptyaliu. 

Rafiinaso. 

Reductase. 

Reuniu. 

Saccbarasc, 

Saccbaiophosphatase. 

Succinodebydiogenase. 

'rakadiasUse. 

Tannase. 

Tributyrinaae. 

Trypsiu. 

Urease. 

Zymase. 

Enzyme action (Aum&tbonq), a. i 
1078. ' ■ . 

hypothesis of (Eh RENherg), A. , i, 5D;. 
asymmetric syntheses by means u[ 
(Rosrstbalek), a., i, 480. 

Epleateehini, and their deriTatires 
(Freu3>enburo, Bohme, and Pure. 
MANN), A., i, 757. 

EpichloTohydrln, equilibrinm of acetic 
acid, water and (Leons mi 
Benelu), a., ii, 744. 
action of, on sodium phosribale 
(Baillt), a., i, 9S0. 

Equation, Du’^hman’s, for unimolecular 
reactions (Garner), A., ii, 358. 
of state (ScBAMXs), A., ii, 
(WoHL), A., ii, 117; (\Ybj. 
schridbr), A., ii, 192. 
theory of (Wagner), A., ii, 117. 
van der Waals’s. in relation tospace- 
filliug numbers (van Laar), A., 
ii, 279. 

Equilibria, the Le*Chatelier-Brauii pnn- 
ciple for (Benedicks), A., ii, 358. 
and velocity of reaction (Brandsma), 
A., ii, 699. 

of reactions, calcnlatlon of (Ceeigk* 
ton), a., ii, 426. 

effect of catalysts on (Clarens), A., 
ii, 436; (Durand), A., ii, 701. 
in mixed binary electrolytes (Kraib), 
A., ii, 269. 

in binary systems, intiueuce of snb- 
stitution on (Kremann ui<i 
Mdller; Krbmann, Odelqa, and 
Zawodsky), a., i, 131 ; (Keehax.v, 
Hohl, and MOller), A., i, ISSi 
(Kremann and Odeloa), A., \ 
169; (Krbmann and Strzelbi!. 
A., i, 176 ; (Kbbmank, 

MAYR and Kibmer), A., i, lOlO. 
in heten^eneoua systems (SYREi^/ij 
A., ii, 699. 

non-, uni- and bi-variaut (ScHCZiJ't’ 
makers), a., ii, 430. 
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£AuiUbri& of salt solatioss (Lb Cha'jb- 
ueb)i a., U, 55u. 

io systems of water aud alcohols 
(PtjSHiN and Giaooleva), T., 2813. 
cbemicalj statistics applied to (Hei:z> 
FELD), A., ii, 269. 

Sfloilibrinm Uw for electrolytes 
(JabX/Cztnski and Wisniewski), A., 

ii. 

Srbinm oxide, emission sp^tra of 
(NiOHOuaud Howes), A., li, 411. 
Sidoans's salt, constitutioa of (Ribsex- 
fbld and Kliment), A., ii, 853. 

Ersot actiTe constituent of (Srilto and 
®S^LL), A., i, 47. 
of diss and of oats, chemical com- 
position of (Tanret), A^ i, 504. 
ErEotamiaiAO (Spiro and Stoll), A., i, 
47. 

Eraoio iodine ralne of (Holor, 
Werner, Tacee, and Wilke), A., 
ii, 723. 

and its anhydride (Holde and 
WlLKB), A., i, 317, 519, 713. 
anilide and esters of (Totama), A., i, I 
1111. 

BrTthritol, equIUbnum in the eystem, 
^ater aud (PusBiK and Glagoleva), 
T.,2820. ^ 

Eaters, conductivity of mixtnree of sckI.h 
sod (Kendall and Gross), A., ii, 33. 
dielectric constants of (Jackson), A., 
ii, 252. 

Telocity of saponificstioo of (Me* 
SCARnOROL'GE, and 

Settle). T., 2308. 

inflneoce of the constitotion of the 
alcohol on the velocity of alkaline 
hydrolysis of (Smith and Oissox), 
A., il, 701, 

interchange of alcohol radicles in 
(Shimomuba and Cohen), T., 883, 
2051. 

action of hydrazine on the halogen 
derivatives of (Hirst and Mac- 
beth), T., 2169. 

aromatic, preparation of, in the pre- 
sence of or^nic bases (Sl'ZI'ki and 
Kaisha), a., t, 543. 
ofi-disabstituted, reactions of, aidi 
magnesinm alkyl haloids (Lbroidx), 
A., i, 215. 

Uterase, estimation of, in blood (Bach 
and Zubkowa), A., i, 392. 
literiflcatton of organic acids (Zqllin- 
GER-JBNNy), A., i, 914. 

Etluuie, chloro- derivatives, antiseptic 
action of (Joachimoolu), A., i, 304. 
kfochloro-, formation of, from chloro- 
picriu (SiLBiRKAD), A., i, 2. 
iauiaoeiiilphonie acid, iS-chloro-, load 
*alt (Mark and Pope), T., 600, 


Ethenylcarbisols (Scheibler and Fisch- 
er), A., i, 1108. 

Rthers, t^tthio-, formation and properties 
of (Naik and Avasake), T., 2692. 
EttainylearbLDola, tertiary, conversion 
of, into UQsaturated ketones (Ubyek 
and Scitu.STER), A., i, 6.^6. 
a-Etht»xalyl- ^'’-methylacetanilide 
{Tjuilepapk), a., i, 271. 
Ethoxyacetone, spontaoeous condensa- 
tion of (DaI/OKl), A., i, 432. 
2-EthoEyaeridine, 3;9-£ij.amino', 

9-chloio-3-nitro-,and S-nitro-O-amino- 
(Farrwerke voiixj, Mkistek, Lu- 
ciL'K, k BrCnixg), a., i, 469. 
9-Ethoxyacridin6 (Faebwerke vorm. 
ilEiviBU, Lucigs, k Bkuxing), A., j. 
463. 

2‘Sthoxy-9-antipyr)neaminoacridine 
(FaBBWERKE VOliJI. MEI>TElt, Lu- 
ciDs, & Bhvnixo), a., i, 468, 
4'-2thoxya2obenzene, 4-lrojijO' (Jacob- 
sen), A., i, 591. 

Rthoxyhenzantbrone, and its salts 
(Perkix and S^’E^CBK), T., 477. 
2-j9-£thoxybenteneaEogljoxaiine (Pom- 
HEKBR. Binai-fl, BiTiNEit, and 
ScHUKGKAF), A., i, 1198. 
4-£tboxybensonitrile, S-uitro- (Mat- 
taar), a., i, 251. 

4- SthoxybeozopheDone-4'-arsinie acid 
(Lewis and Cmeetham), • A., i, 
187. 

/^-Ethoxybenzylideneanthranjlie acid 
(Ekrlev, Uugeu.s, and Swi.sH£R], A., 
i, 935. 

Bthoxybntyrolactone (CABUife«E), A., i, 
320. 

iS-Ethoxybotyronitrile (Hrdflants), A., 
i, 924. • 

5- £thoxy-2:2-distby]tetrah7drofaran 
(CAnnifcuE), A., i, 319. 

6'-SUioxy-2:l'-diethylthiou<:c'cyaniBe 
iodide (BuAUMiuLiZ and MILLS), T., 
2007. 

s-Ethoxydihydro'O- and -p-anethols, 
H-nitro- (Schmidt, Schum-\< her, 
Bajex and WA«iNEii)i A,, i, 733. 
7-Ethoxy-7: 12-dihydro-'y-beDsoplien' 
arsaaine (Lewis and Hamilton), A., 
i, 188. 

0-£thoxy-l-/'-dmisthylaminophenyl- 
S-o-hjdroxypbenyl-S-benxhniBBtole 
(jACOB.‘iES), A., i, 594. 

6 i:tboxy-2:4-diiaethylquinoline, prepa- 
lAtiun of (I’alkin and Haruis), A., i, 
951. 

4'-BthoxydipheDylamine, 3-bromo* 
2-amino-, and 5'broniO-2-nitro* 

^ (jAruwsEN), A., i, 591. 

4-nitro-2-aniiiio-, ami 2j4*t(tnitro» 

(Blom), a., i, 28. 



ii. 1148 


INDEX OF SUBJECTS. 


S 'Sthoxydipbenylamiia, 4^>bTOTno- 

2>aTniD0>, and its derivalivea (Jacob* 
8EK), A., 1, 591. 

2- Ethoxy ‘S-ethanolaminoaohdiae 

(Faruvvekke YoiiM. Mbistek, 

Lucius, & Buunikg), A., I, 468. 

4'-£thazyhydrasobenzene, 4-broino- 

(Jacobsen), A., i, 591. 

2‘£thoxy-9-p-hydrozyph«iiyUthyl- 
amizLoaeridine (Faubwekke vorm. 
Meibier, Lucius, a BrOniko), A., i, 
468. 

6' • E (hoxy * 5-methyl' 2: 1'- diethylthio- 
uooyanine iodide (Uuaukiiolt/ aud 
Mills), T., 2008. 

Ethoxymethylenemalonio acid, meotliyl 
e>ttjr (Shimomuha aud Cohen), T., 
2055. 

6-Sthoxy-9'methyl-7-ethyL4:5-dihydro- 
arie aeid, 4-hydr»\y* (Bilt 2 and 
Heidiuch), a., i, 383. 

V-Ethozy-d-methylhydTaxobe&xene, 
isoiueriaatiou of (JacoBsEN^ A., i, 
591. 

0'Sthoxy-j3-methyl-7-propylhexan-7-ol 
(Lskoide), a., i. 218. 

6*Etboxy-6>meth;l-l>p'tolylbeii«imin* 
azole, and its salts (Jacobsen), A., i, 
593. 

5*Ethozy«l:4-naphthaquinone, 2:3d(- 
bPHno-S-hjdioxy, and ib sodium salt 
(WHE2LEE and ANDREWS), A., 1,354. 

S-£thoxy-2-p-]iitrob6n3ylthiol-4m$tbyl- 
pyrimidine (Hok.n), A., i, 375. 

f'Xthoxypeutans, a-cb)oro-3<-dtbromo- 
(Lespieau), A., i, 620. 

8- £thozy-A«‘peiitene, c-cbloro* (Le- 
sfiEAU), A., i, 619. 

9- £thoxy-10-pt^eaaiithryl peroxide 

(GoLDSCHMlOi aud SCHMIDV), A., i, 
1150. 

3- -j;^£thozyphenyl-5-aniUnomeUiyIeae' 
4'glyoxalone, 2-tbiul- (Dains, 
Tkomrson, and Asendobp), A.; i, 
1185. 

V-Sthoxyphenylazimiiiobensene, 

4-Ditro- (Blum), A., i, 28 

S-Ethoxy-E-phenylbensopyryUom sails, 
aud 7 -hydroxy- (PuArr aud Robin- 
son), T., 1580. 

1- p-Bthoxyphe&ylbenztriasole, 6-broino- 
(Jacodse-v), a., i, 592. 

2- Sthozy-d- phenylbydiaziiioaendine 
(FAKBWZkKEVORM. MEls'iEK, LCCU'S, 
A Brunixo), a., i, 460. 

•-p-Ethoxyphenylbydrazinopropioaie 
aeid (.Iacobsen), A,, i, 596. 

S-p-Ethozyphenyl-5-h7droxymethyL 
ozaaolidiae (Bekomann, Ulpts, and 
Camacho), A., i, 1181. , 

I-p-EthozypheDyl-6-methylboiiitriaZ' 
ole (JAuou.i£N), A., i, 502. 


S-p-XthoxyphenylozaioUdino (Bkco. 
MANN, Ulitb, and Camacho), a i 
1182. 

p-EthozypheiiylKtibiiuo aoid (Schuilh 
A., i, 1204. 

a-Ethozypropylbeazeno, $-bromo. 
(dCHMiDt, Bartuolom*, and LijBK»\ 
A., i, 826. '' 

Ethozyquinaldines, preparation and de- 
rivatives of (Bkatjnholtz), T., 170 , 
d-Ethozyiueelnamlde (McKxnzir ami 
Smith), T., 1361. ^ 

1 :6-£thox7-7n-tolyl-6-iiiethylbenzlin. 
inazole, and its salts (Jacobsen) a 
i, 563. ■' 

Ethyl aleohol, preparation of (ParcaU 
A., i, 3 ; (Damiens), A., i, lio-i, 
history of (v. Lippmann), A., i, 102 , 
density and refractive index of mij, 
tmes of ether, water, and (Sax. 
roL'RCHE and Bodtin), A, i, JoP 
vapour pressure of dilute solutions of 
(Thomas), A., ii, 821. 
equilibrium of camphor, water, aud 
(Scherinoa), a., ii, 635. 
equilibrium of carbon disulphide n-j}]) 
(McKzlvy and Simpbo-n), a. ji 
271. ^ 

equilibrium of carbon disulphide, water 
and (Bceoorl and Reobsboues) 
A., i, 419. 

crjuilibrinm of cbloroform, water, ami 
(ScEOORL and Kecbnbooen), A., i 
215. 

equilibrium of water and, with arom 
alio hydrocarbons (Ormakdy aud 
Craven), A., i, 216. 
solubility of substances in mixtures 0 ! 

water aud (Wkight), T., 2251. 
surface tension of mixtures of water 
aud (Bikoumshaw), T., 887. 
catalytic dehydration and esterilica' 
tiou of (Oilfillas), a., i, 706. 
inRannnability of mixtures of petn^ 
aud (Boussu), A., ii, 657. 
compoiimU of uresols and (Brbl and 
ScHWEDEL ; C. aud W. v. Rbchci 
BERG), A., i, 932. 
detection of acatone in (HAEBiuotij 
A., ii, 667. 

estimation of, in blood (Widmai^i:; 
A., ii, 789. 

Ethyl etb^, physical constants of (Tlx 
MERMANS, VAN DBR HoRST 

OsNEs), A., ii, 258. 
density and refractive index of iriL 
turos of ethyl alcohol, water, w 
(Sanfoubche and Boutin), A., it 
709. . 

lieat of solution end solubility of, n 
sodium chloride (McReown), Af 
ii, 552. 
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StKfl vapour pressare of mixtures i 
of bromoform and (Dolezalbk and ! 
Schulze), A., ii, 118. I 

properties of mixtures of sulphoric | 
^ acid, water, and {PotiKD), T., 941. | 

nartition of compounds between water J 
‘ and (Smith), A., ii, 270. | 

autoxidation of (Clover), A., i, 619. ] 

compounds of cresols and (Berl and | 
Schwebsl; C. and W. v. Recbkn- 
BERo}hAM i, 932. 

Etbrl ether, dichloro-, action of, on 
magnesium allyl bromide (Lk- 
8 P 1 RAU), 1 ., i, dl 9 - 

a 6 '.dichloro- (Grionard and Purdy), 
A-, i. 802. 

flfl'.rfjchloro* (Kamm and "Waldo), 
A., i. 105. 

Ethyl ^-hydroxy-fl-phenylcthyl ether 
(DsTtEUP), A., i, 327. 
iodide, compounds of, with triethylene 
tctrasnlpfiide and with ethylene 
mercaptide nitrite (RAy), T., 1282. 
meroaptan, A-chloro- (Bbn.ssti). T., 
2145. 

Mlantte (Metbb and Waoner), A., i, 
620. 

snlphate, preparation of (Drbvfi:.';), 
A., i. 617 ; (Damie.ns), A., i, 1105. 
EthylacstOByloialoxilo acid, and its ethyl 
ester, and their phenylhydrazoues 
(Gault and Sai.omon), A., i, 428. 
^•EthylaoetyUcetoneB, selenium (Mon* 
(JAK, Drkw, and Barker), T., 2460. 
e-Sthyl ^-aldehydopropiome acid, and 
its deriratires (CaRRiErB), A., i, 
320. 

BthylaUylanillae A'-oxide, picmte of 
iMEUESHEiMER and OKESauB), A., i, 
334. 

iEthylamineniphonitrile, and its salts 
(Oli71KI-Mam)ai.a), a., i, 1008. 

I Sthylsminoaoridine (Fa);bwkrkp. 
voRM. Meistxr, Lucius, A Br.Cv- 
INO), A., i, 469. 

’-Ethylamisobenxoio acid, p-0'faydroxr- 
(ALTWECC aud LAliDKIVON), A., i, 
1029 . 


l-Etliylanuiiobesxonitrila, S.nitrO' 
(Mattaab), a., i, 251. 
l-XtiiylamiiiO'd-earboxybeiiseiieaKo* 
bflasene.4'*arsiDle acid, and itssoilinm 
«alt (Jacobs and Hbioelbshork), A., 
i, 75. 

Stbylamiao-d-formylethyUaiisoiiraeil 
(Biltz aud BOlow), A., i. 384. 
EtbylaminopheaanUinKialiione (Brass 
and Peebkr), A., i. 366, 
Xtbylaminopbenyl.p.tolylialplione 
(Halbshkan-n), A., i, 1193. 
'^thylamiao-p-toluie acid, 8:5*rfinit»Q', 
methyl ester (Giua), A., ii, 634, 


Ethylanunonioili, ruthcnlpentahromide 
(Gutbikii and KrAus-s), A., i, 16. 
Sthyla&iline, .6'biomo'2:4-rfinitro* 
(OruA and Argei.etti), A., i. 
649. 

^-viono- and 2:6-rff-bronio-4-nitro- 
(Kharascu and Jacobsohn), A., i, 
189. 

Ethylajide (Staudin'orr and Hauser), 
A., i. 69. 

2-Ethyl-4:5-beaxoiiidaoe (Mayer and 
SiFCLiTZ), A., i, 743. 

2 Ethyl-4;5.bea*oindan'l-ons (Mater 
and Su-ouTZ), A., i, 743. 
2-EthjlbeaEothiaKoluylbansothiazoIyl- 
methane (Miu-s), T., 464. 
2‘EtbylbeDsozBzoIe (Skkaup and 
Mosbr), a., i, 575. 

O-Ethyl/fobinret (Madelueo and 
Krkn). a., i, 439. 

5-Ethyl-5-n-bntylbarbitnric acid (Dos 
and VdDKH), A., i, 808. 
hypnotic power of iCabnot and 
Tikee.'cead), a., i, 900. 
a-Stbylbatylearbamide. liromo. (Fab* 
RENKABRIKEN VOEM. F. BaTZBA Co.), 
A.,i. 993. 

a Stbylbntylphcspbinic acid, a-hydr* 

0. vy., lead salt (Co.sant, MacDosald, 
aud Kin.sey), a., i, 186. 

a-Ethyl.fl.bntyrolactone (JonAitssos 
and HaomaN), A., i, 426. 
A'.EthylcarbasoIe-3-atbacetoaeetio acid, 
etlirl e&ter (Mohoa.v and Read), T., 
2716. 

.V-Ethylcarbazole'S-diazoniuin salts 
(M‘>i;<;an ai.d Head), T., 2715. 
Etbylcarbonatoaoetonitrile, and its 
derivatives (Sons and Falkenheim), 
A., i. 1164, 

5- Ethylcarbonato-3:4 dmetbozybeni- 
aldehyde (Suath and Koder), A., i, 
S53. 

6- £tliylcarbonato-3r4-dimethozybenzoie 
aold (Sr.ATH and IIoder), A., i« 
.v53. 

4-£thylearbonato-3:5-dimetliozybenxyI- 
malooic acid (8r.4TH aud Koder), A., 

1, 852. 

4 £thylcarbonato-3:5 dunethozyphenyl' 
acet8ldeiixae(Si'.ATH and Kuhzb), A., 

i, 8;.2, 

fl-4 EthylcaTbonata-3-6-diniethoxy- 
phenyletbylamine, and iia salts 
(Si'ATHai.d Kodkr), Am i, 852. 
i8-4 Etbylcarboaato-S:8-diinethoxy- 
pbenylpropionie acid, and if* deriv- 
atives (Spath and Rodek), A., J, 
8.52. 

4- and 6-Ethylearbonatodimethoxy- 

styrenes, a-nitro- (Sp.ath and Kodeh), 
A., i, 852. 
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7-EthyIearbonato*6:8 dimetlioxy* 
l:9:3:4-UtralLydjlit9oqiiinoline and ita 
hydrochloride (Sfath and RuDsa), 
A., i, 852. 

S-Eth7lQarboiiato-l:S-dlmeth7l(r2;r?o- 
batan-d-one'd-oarboxylle aold> methyl 
ester (Dieckmann and Wittmann), 
A.» i, 1156. 

Sthylearboaatophenylalamne (Citrtics 
and SiRBEK), A., i, 722i 

M-Xtbylearbonatoreaaeetapbeaone 
(SoNN and Falken'Hkim), A., i, 1164. 

ldStb7lcarboiLatot<<iovanLll7lh6:7-di- 
iiietboz7-3:4-dib7dToi‘'oqamolliie, and 
its hydiocliloiide^SPATK and Lanue), 
A., i, 569. 

Ethyl-cellnlosd, de- polymerisation of 
(Hess and WmELSBACii), A., i, 
116. 

Ethykoniiae, hydroxy-, and its deriv- 
ativca (V. Bkaun, Hkaunsdork. and 
Rath), A., i, 760. 

0- Etbykyanoidoearbamide, and its ! 
sodium salt (Madelung and Keen), ' 
A., i, 439. 

Sthyldiiiobntylartme, and its salts 
(StEiNKOpr, Dosat, and Jaeger) A., ' 
i, 995. 

Ethyldlhydroflnprsicitie {oj^totoxin) sul- 
phate (Heiiieluf.ugeu and Jacobs), 
A., i, 673. 

d-O-Etbyldlbydroeapreicinol, and its 
hydrochlorides (HKiiienBRjtGER and 
Jacobs), A., i, 674. 

Sthyldihydroenpreine elhy) bromide 
(Heioblckroek and JArons), A., 
i, 673, 

oxide, and its dinitrato (Speyer and 
Becker). A„ i, 675. 

AT-Ethyldihydfoisoindole, d-bvdroxy-, 
and its picrate (r. Biiai'N, Brauns- 
noRP, and Rath), A., 760. 

Ethyldi^ydronaphtbakne (he PoMMEn- 
EAU), A., i. 828. 

S-Ethyl-Y-S dihydropheoalese (Maybk 
and SiEiiLiTz), A., i, 741. 

8*Sthyl 7:8*dihydropheTialoae-9(MATXR 
and SiEGUTZ), A., i, 741. 

jV-Etbyldihydroquinleine hydrochloride 
(Heidelberger and Jacobs), A., i, 
673. 

d- and ^iV'-EthyldihydroqRinicinol, and 
their derlvatires (Heidkedergeh aud 
Jacobs), A., i, 674. 

R-Ztbyl-d^'diiiMthyl^lataric aeid, and 
its deriratives (Kox and Thorpe), 
T., 1800. 

1- Sthyldiphenyl (t. Auwers and JO* 

, LICHER), A., i, 842. 

Zthyldt-R-pTOpylariine, and its a^Us 

(Stkikkopf, Donat, and Jaeuxu), 
A., i, 995. 


Etbylena, preparation of, by reduction 
of acetylene (Chkyauer and Bour. 
CET), A., i, 801. 

compressibility of (Batuecas), A H 

eis. ’ ^ 

absorption of, by lulphuTic acid (Da. 

utRNS), A., i, 1105, 
catalytic hydrogenation of, with 
nickel (Ridzal). T., 309. 
formation of butadiene from (Zakstti 
S uYDAM, and Offnxr), a. i’ 
977. 

reaction of nitrogen and, under the 
electric discharge (Miyamoto), a 
i, 418. 

cyanohydrin. Sea Propionitrile 
/9-hyaroxy*. 

dicarbamidophcuyl ether (Specxax) 
A., i, 580. ‘ 

halohydrins, esters of (Altweqg ind 
Landrivom), a., i, 316. 
chloro-derivatives, antiseptic action ot 
(JOACBIMOULU), A., i, 804. 
rfi-, tri-, and Wm-cnloro*, kdin* 
numbers of (UARQoscuts md 
Baru), a., ii, 235. 
diiodo-derivatives (Raufmann), A., 
i. 214 ; (Latierb), a., i, SU. 

Etbylenedia^e, compounds of, nith 
metaUie salts (Peters), A., 1,48. 
Etbyknedipbenyldiarslsous soiJ 
(Quick and Adams), A., i, 601. 

Ethylene glyeol, ^nonothio-, and its 
metallic deriTatives (BsNNKn), 
T., 2139. 

derivatives of (Rosxn end Biio), 
A., I, 420, 

dtthio-, potassium salt, compound of 
chloropicria and (Rat and D.<5), 
T.. 326. 

Ethylene mereaptan, compound of mer- 
curic nitrite and (Ray), T., 1282. 

Ethylene oxide, physical properties of 
(Maass and Boomer), A., i, 
912. 

hydrate of (&1 azzccchelli and At- 
mrnante), a., i, 620. 

9-EtbylflQorene, 2t7*rfibrorao-9-]iydi 
oxy-, and 9-chloro-2:7*<fibroino* (SiK 
LiTZ and Jassoy), A., i, 821. 

y-Etbylglntaeoiiia acid, a-cyano-, etb; 
ester (IsooLD, Prrren, and TiiOBPt 
T.. 1782. 

4-Etbylglyoxallne, 6-amino- 

mtnr), physiological action ‘ 
(Schenck), a., i, 498. 
in the intestines (Mbakins and Hai 
inoton), a., i, 396 ; (Gxbabd),A. 

l-Etbylhexahydropyrldine-S-carboxyii 

aeid, ethyl eater (WolffrshteiM 
A., i, 950. 
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and aa -rftoyaao-, ai-imidea of (Kom 
and Thorpe), T., 1800. 
yBthyllwxEae-yC-diol, and its deiiva- 
tives (CAEHiiaB}, A., i, 320 
SthjrUiydroeEpreidlns. aalta of tropic 

acid with( Kino aud Palmer), T. 2583 
EthyUiydrooupralne, and ita oxide sul- 
phata, and cbloro- (Vereiniote 
Chininpabbjken Zimmer & Co 1 
A., i, 948. '' 

salt of ‘tropic acid with (King and 
Palmer), T., 2583. 

IthylhydrocnprelBe, nitro-, and its sul- 
pliouic acid (Boburinger and Sohne) 
A.( it 46. * 

Et1iylid«n«iiialonlo acid, ethyl ester 
preparation of 7-»lkylidene derira- 
tivea of (Hiooikdotham and 1 ap 
worth), T., 2823. 

S-Ethylindold'S'carbozylie acid, 
2*/3'amioo-, and its picrate (A.sahina 
and Fdjita), a., i, 47. 
Ethylmalonaiidlc acid (Curtiits and 
SiBOBR}, A., i, 723. 

Xthylmenthol (Ogata and Mitashita) 
A., i, 844. 

Ethylmetbylaallins, /3 chIoro- (Clbmo 
and Perkin), T., 648. 

a*£tbyl«8i>saphtbaoinchoQioylpropiC]iic 

add, an<l its derivatives (CARRiiRB) 
A., i, 320. 

4-EtJiylnitroamiiiobsMonitrils, 3:5-(ft. 

nitro- (Maitaar), A., i, 251. 

7 Btbyl-7C-o«Undiol, and its derivatives 
(CARRlkRE), A., i, 319. 

Stbjicyc/iTpsntaiiiathyleafaraine, and 
Its salts (Steinkopf, Donat and 
Jarger), a., i, 996. 

7-Ztbylp«nUnfl-a3 dlcarbozylic acid. 
«d-rf?cyano-7-hydroxy-, and y-hydr- 
oiy-, lactone (Birch and Tiiohpe). T 
1826. ’ 
y S^ylpentane-oa^’tricarbozylio acid, 
rbydroxy, lactone (Birch and 
Thorpe), T., 1826. 

Y'Sthylpestaa-a ol, y-cldoro- (Mourei* 
and BARRErr), A., i, 5. 

Btbyl pentyl ketone, «*chloro-, and its 
Bemicarbazone (Dekeuf), A., i, 327. 
Ztbylpbenetidine, 5-hydroxv-, and its 
hydrogen oxalic est^r (Bekg.vann 
iLPTO, and Camacho), A., i, 1182. 
«bylphthalimide, hydroxy- (Deksin) 

A., 1, 142. V j V i, 

A-SthyMperidiB«, S-hydroxT., ,.,.1 
^eirdenratis-es (V. Bkacn. SiiAnxa- 

' (Ji0Rc!AS and 

Drsw), T., 938. 

(STKixKnrr, 

Donat, and J aegeiO, A. , i, 995. I 
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Af-EthyIpyirolidln«, fl-hyjrory , and it. 

'■KSSS, 

fl Ethylanlphoa'ylprcpionia aeid. a. 

broino-. and its .alls (FituerX^A., i. 

EthylsnlphMiyliaceinic acid, and a- 
bmiiio-, ami its sslls (Fitger). A., i, 

A^-Etbylt»trahydrowoqaineliae 

g-hydrory., and its salts (v.’ Bp.atj.v 

j-Ethyl-d-tkicnyl methyl ketone eemi- 
A i 85) “d Hneold), 

acid (Fitger), A., 

I P Sthylttiolmaleic aeid, a-bromo., and 

I Its salt andanliydride( Fitger), 

2-Ethyithiol-3-phenyI.6-anlllaomethyl- 

ene-4-ylyoxaloae (Dains, Thompson 
and Aseniwef), A., i, 1186. 
Ithylthioleaccinic aeidi, BteraoUompric. 

and their salts (Fitger), A., i, 107 
S-Eibylthiophen mepcurichlorides 

(SrEiNKOPP and Hirold), A., i, 850 
Ethyltri^aelline hydrochloride 

(.Merck), a., i, 949. 

Eucalyptui oil, aromatic aldehydes in 
(Pknfold), T., 266. 
thymol, menthone afid menthol from 
(Smith and Penfolti), A., i, 81. 
Eadalene, and its salts (Ruzicks, 
Meybk, and Mingazzini). A., i, 560. 
isoEogenol, derivatives of (Rastelli)! 

A., 1, 1010. 

a- and i^w-Enffenois, ultra-violet absorp- 
tion spectra of (Durrans), A., ii 6 

isoEngenyl methyl ether, 8-nitro- 
(SciiMiDT. Schumacher, Bajrx, and 
Wagner), A., i. 733. 

Buphyiline, coagulation of blood by 
(.Meissner), A., i, 193. 

Suroplnm oxide, density an<l molecular 
volume of (Prandtl), A., ii, 879. 
Euzanthogen. See Mangiferin. 

Explosion of mixed gases (Campbell). 
T.,2m 

Ezplonons, thermodynamical theory of 
(Henderson and’ HassE), A., ii, 207. 
of organic dust (Beyersdorfer), A. 
li, 749. 
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Zxploeivei, seDsitireness of (Egcbrt), 
A,, ii, 133. 

high, velocity of decomposition of, in 
a vacnam (Fabmer), T,, 174. 

Xxtraetion of colloida by Wink«lbloch*s 
method (CHARixscnKOv), A., ii, 8*26. 

EztTMtion appar&tns, chloroform 
(ScHAAP), A., ii, 7fl7. 
funnel (Wolffram), A., ii, 221. 
micro-chemical (LAQrrEB), A., ii, 325. 
perforation, for extraction of non- 
miscible liquids (Fatolle and Lor- 
makd), a., ii, 769. 


H 

raeeei, human, hydrogen-ion concentra- 
tion of (RomssoN), A., i, 899. 

Fasting, elfect of, on intestines (Dom- 
BROwaKi and Kor.LOtvsKl), A.» i. 606. 

Fat, lUipe. See lUipd fat. 

Fata, production of, from proteins 
(Atkinson, Kapport, Lusk.Soukr* 
STROM, and Kvenden), A., i, 966.^ 
enzymic synthesis of (Spiegel), A., i, 
694. 

chemistry of (AndrI:), A., i, 713. 
effect of radintiofis on the hydrolysis | 
of (PiNCVSSBK and Akaonostu), A., ! 

i, 485. I 

catalysis in the hydrolysis of (Briner 
and Trampler), A.,ii, 208. 
saponification of (Norris and 
McBain), T., 1362; (Lanoto.v), 
A.,i, 982. 

nutritive value of (TAKAnAsni), A., i, 
699. 

relations between carbohydrates and 
(MrLLEK), A., i. 486. 
degradation of, in the l>ody (Baer), 
A., i, 490. 

excretion of (Hill and Bi.oor), A., i, 
968. 

analytical constants of, from beef bone 
and neat’s foot oil (Eckart), A., i, 
967. 

partly hydrolysed, analysis of (Fah* 
rion), a., ii, 401. 

animal, detection of vegetable oils in 
(Muttelet), a., ii, 168. 
estimation of the acetyl value of 
(Leys), A., ii, 167. 

estimation of the io<iine- bromine 
nnniber of, without using potassium 
iodide (Winkler), A., ii, .'^34. 
cilMting atnffii, estimation of amino- 
acids in (Hamilton, Nbvf.ns and 
Grinplev), a., ii, 92. 

'^ding’s lolntion, behaviour of, in light 
fBiWRATn and Oderrach), A., i, 
108. 


Felspar, constitution of (Denaeyer), 
A., il, 451. 

potash, melting of (Morey and 
Bowen), A., ii, 577. 
^-Fenohoeamphorol, and its acetate 
(Kompfa and Roschier), A., i 
1167. 

Fenehone, derivatives of (Maxwell) 
A., i, 753. 

Fermentation, activators of (v. Euler 
and Karlbson), A., i, 972; (Lind- 
berg), a., i, 1219.' 
acetic, effect of radioactive subatsnees 
on (Labords, Jaloustre, and Lsu- 
LiER), A., i, 1219. 

acetone and butyl alcohol, of carbo- 
hydrates (Robinson), A., i, 971. 
alcoholic, nature of (Warden), A., i 
307. 

rule of acetaldehyde in (Fsrnbacii 
and Schosn), A., i, 203. 
acceleration of, by animal and plant 
extracts (Frankrl and Hager; 
Franeil and Scharf), A., i, 
409. 

in presence of calcinm carbonate 
(Kerb aud Zbcsendorf), A., i, 
305. 

co-enryme of, and its separation from 
vitaimn-.^ (Tbolin), A., i, 805. 
stimulants for (Neubero, Reis- 
FURTH, and Sandrbro), A., i, 
306 : (Nedbero end Sasdbero), 
A., i, 408. 

inHuence of thyroxin on (Tomita), 
A., i, 972. 

in presence of urea (Sandberg), A., 
i, 602. 

by means of ysast'cells (Abdir- 
haldsn), A., i, 92. 
butyric acid, nature of (Nettbirg and 
Arinstejn), a., i, 91. 
lactic aciii, effect of lactic acid on 
(Holwkrda), a., i, 6U. 
by micro-organisms, formation of acet- 
aldehyde ID (Nel’Cerg and Cohen), 
A,, i, 804. 
yeast. See Yeast, 
without yeast (Baur and HBRZRRtp), 
A., i, 93; (Bad), A., i. 307. 

Ferric salts, ^e under Iron. 
Ferrioxalie acid, salts, preparation of 
(Burrows aud Turner), A., i, 
916. , , 

potassium salt, crystallt^raphy 
optical properties of (Knaoos), f-, 
2070. 

Ferrochromiom, estimation of chrominm 
in (KELLRiand Wiley), A., ii, 164. 
Ferrocyanides, titmtion of metals witu 
(Treadwell and Chervet), A., h, 
I 788. 
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PinDeyanldei, eatimation of electro- 
Tolumetrically (Mullrr and Lau- 
raEBACH), A., ii, 796. 
estimation of, volarnetrically, with 
permanganate (Koltfoff), A., ii 
637. * 

FerrofUieon, toxic properties of (Kur- 
NAKOV and Urasof), A., ii, 845. 

Ferro tuagatea, analysis of (Losana and 
Garozzi)^ a., ii, 661. 

Ferrous salta. See under Iron. 
FerroTanhdiaia, estimation of chromium 
and vanadium in (Kellry, Wiley 
Bohn, and WRtoHT), A., ii, 89. ’ 

Fertilisers, estimation of nitrogen in 
(Mach and Sindlikorr), A., ii, 783. 
tsoFerolio aeid. Se«4*Methoxjcinnamic 

acid, d-hydroxy*. 

Fibres, textile, beliavionr and structure 
of (Noddek), a., ii, 791. 

Fibrin,* swelling of, by acids {S0.MOOY1) 
A., i, 182. 

estimation of, in blood (Gbau^ A ii 
240. ' ** ' 

Fibrinogen, estimation of, in blowl 
(Gram), A., i, 288 ; (I.bendertz and 
Orohelski), a., ii, 79S. 

Fibrinolysis (Hosenmak.v), A., i. 596. 
Ficxti fulva, stearic acid from the latex 
of (UtTiE), A., i, 1100. 

Films, thin, properties and molecular 
structure of (Adam), A., ii, 687. 

Filters, membrane, use of, in aiialysis 
(Janokr), a., ii, 457. 

Filter paper, apparatus for testing the 
permeability of (Griffin and Parish ) 
A., ii, 309. 

Fisetole. See Itesacetoplionene, whvdr* 
oxy-. 

Fish, physiology of the respiration of 
(Powers), A., i, 286. 
fresh water, respiratory exchange in 
(Gardner, Kino, and PowERti). A 
i, 10S4. ■’ 

sperm, pbosphatidea of (Sano), A i 

Fligstaffite, identity of, with terpin 
hydrate (Gdild), A., ii, 76. 

.Flame, propagation of, iu mixtures of 
air with gases (Payma.v and 
^^HKK^ER), T., 363; (White) T 
1244, 1888, 2561. 

luminescence of ions of, in the air 
, sjark (Greinacher), A , ii, 2.60. 
inyerted air, gaseous products from 
V Will), A., i, 1107. 

iriash.^int, apparatus for detormination 
of(\\Rir.HT), T., 2247. 

*«vanoI, and ita derivatives (Fheuden- 
beru andORTHNER), A., i, 758. 

of (Frbudrxbeki; 

“d Orthneb), a., i, 767, 


^-ohloro., and tlmr 

SL4'”'T“i;o2 

Floecnlatiiur by electrolytes (Freukti. 

PlMr" “'5**,.®'’'*“^). -A., ii, 828. 

Flour, relation between the caUlytic 
wlivity of, and its grads of 

iTii P'^aeeoso), 

caWase'of (ilEat and Daimee). A., i, 
(""'EaTKE), A., i, 

Flnoran, 2;4:6;7-(efc-a.aniino-]:8.*’hvdr. 

SJi) “f 

Flnorene, pyrogenic transformation of 
and SeszKO), A., i, 

caWytic oiidation of (Wziss and 
Dowh.s), a., i, 27, 

Flnorene, 2:7-*bromo.9-hydroiy. (SllG. 
i/iTz and Jassuy), A., i, 821. 

^A^'^saT'' Jassot), 

Plnorene-9.Bcethydraaide, 2: ■•(ftbromo-, 
and Its hydrazones (Sieoliti and 
jAssoyX A., i, 821. 
S-Flnorene-D-acstic acid, 2;7-*bromo- 
9_hy,lroxy., and its ethyl ester 
(SiEGMTz and Jas.soy>, A i 
820. ’ ’ 
Flnorononeanil-p'-carboiylic acid (Red- 

I'EUEX), A, i, 146. 
methyl cater (Eeddelies and Dasi- 
I 14)E), A., i, 148. 

I Flnorenonebenioylbydrasono (Redde- 
I UEN), A., i, 146. 
FlnorenonebenioylimiSe (Reddelies 
and l)ASii.or), A,, i, 148. 

Finorenonemetbylimido (KEnDELiEN) 

A., 1. 146. 

Pluorenylidene-p-aminodiplienyl (Eed- 

nni.iE.v;, A., i, 146. 

Flaorenyl.9.methylnretbaDe, 2:7 -di- 

bromo- (SIEOLITZ and Jassoy). A i 
821. ” ■’ ’ 
Flnoreseein. preparation and deriYatives 
of (Fischer and Bollmaxx), a., i 
9.36. ’ ' 

Fluorescein, dithiol- (WATaox and 
IHtt), T., 1942. 

Flnorescence and photochemistry 
(IbooD), A., ii, 334 ; (Weigert) 

a., ii, 681. 

disturbance of the power of, by light 
(PltlN0.SHEl.M), A., ii, 602. 
by flame excitation (Tiichols and 
WltBElO, A., ii, 806. 
cstimatien of (Lewis), A., ii, 334, 
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Fluortteent •ii))itancet, action of, on 
eell^ (Jod£ 2 ausr and HAFtr^KR), A/, 
i, 9U. . \ ■ 

FlttOifdia. VSe« u^jder Fluorine. ' 

Fluoriin) apocVurh.’of (Smythb), A.,'ii, 
99 ..\ \ • * 

detection and estimation of (Smitt), 
A., iU 716. 

H7dioftaoiUioie acid, estimation of, 
by conductometric titration (Kak6 ), 
A., ii, 719. 

Fluorine organic compounds : — 

Fluorides, organic (Krause and Poii- 
land), a., i, 644, 
aliphatic (Swarts), A., i, 101. 

Flnorme detection 

detection of (Fbtke-n 1 [KUEr), A., ii, 
655. 

detection of, in Spanish grai>es 
(PONDAt), A., i, 1100. 

Fluorites, colour of (SakAO and 
Hirose), a., ii, 779. 

Foods, phytin in (Ahbexz), A., i, 

1102. 

tryptophan content of (Idb), A., i, 

414. 

microclieraical analysis of (LCnnrc), 
A. , ii, 534. 

detection of j8*naphthol in (Kinucasa 
and Tatsvso). A., ii. 400. 
detection of sulphites in (Ciiapman’)> 
A.« ii. 520. 

detection ofritaiiiins in (Drummond 
and Watson), A. ii, 596. 
estimation of the alkaUiiily of the ash 
of (Pptl), a., ii, 5S6. 

8 ee also Feeding stntfs 

Fonnaldetayde, preparation of (Trau.n’s 

FOBSCHL'KGSLABCRATOniUM\ A., 

i, 522. i528; (Blau: .'xnd 
Wheeler), A., i, 917. 
end it« polvu)eride.s (Lisix), A., J, 
625. 

production of, by the action of ozone 
on hydrocarbons (Wiibeler and 
Blair), A., i, 1105. 
water-soluble form of (Cohn), A., i, 
918. 

alcoholic fermentation of (MCllf.r), 
A., i, 110, S09. 

dehvdroxidation of (MOllbi:), A., i, 
109. 

formation of hydrocyanic acid hy 
(Fos.SE and Hieulle), A., i, 
523. 

action of phospherus tribydride on 
(Hoffman), A., i, 8. 
as an intermediate product of assimil- 
ation (Jacoby), A., i, 502. 
eCect of, on bacteria and on spores 
.(Hailefi), A., i, 408. 
in ariDe(VoiT), A., i, 1218. 


Fomaldehyde hyposulphite, prepara- 
tion of, and its zinc coinpoiiod 
(Malvezin, RiVALLANDand Giiand- 

CHAMP), A., i, 8. 

detection of, with phenols (Pftl, 
Rbif, and Hannrb), A., ii, 94. 
detection of, in urine (Stepp), A , ii, 
793. 

Formaldehydeinlphnxylie acid, sodinm 
salt, as an antianapbylactic (Brodin 
and Hitchet), A., i, 90. 

Formamide, synthesis of (MiTEii and 
Orthnkr), a., i, 529. 

Formamidines, reactions of (Dains, 
Thompson, and Asendobf), A., j, 
1186. 

Fonnie acid, anhydrous, prepai-ation of 
(Boswell and Cormak), A., i, 
712. 

formation of, during the decomposition 
of dextrose (Waterman and vax 
Tussenbbobk), a., i, 433. 
and its salts, electrical conductivity of 
mixtnrea of (Kendall, Adler, and 
Davidson), A , ii, 126. 
partition of, Iwtween water and 
organic solvents (Gordon and 
Reid), A., ii, 824. 

catalytic decomposition of, on platinum 
and silver (Tinqsy and Hinbhel. 
WOOD), T., 1668. 

catalytic dehydroxidation of (MOlier 
and Sponbel), A., ii, 558. 

Ihermal <iecomj>08ition of (Hinshil- 
WOOD, Hartley, and Topley), A., 
ii, 274. 

action of. on hexamethylenetetramine 
salts (Sommelkt and GuioTHl, A., 
ii, 333. 

velocity of reaction between ra.in- 
ganates and (Holluta), A., ii, 
700. 

mechanism of the reduction of per- 
inaiiganat© by (Holluta), A., ii, 
448 ; (Holluta and Weisep.), A., 


ii, 623. , , 

comjwunds of molybdic acid and 
(Jakob), A., i, 712. 
condensation of, with 3-oxythionaph». 
then and with phlorogluciiiol 
(Schwenk), A., i, 153. 
salts, denitrification with (Groene- 
weob). A., i, 971. . 

alkali aalta, aoluWlity of, in w»tsr 
(SiPOwicK and Gentle), !•, 

metallic salts, freezing point curves of, 
in formic acid soluFion (Adler), •> 

litllinm salt, preparation of and iw 
uae in the proUuction of alcohol, 
and ketonea (BaDiscHS Aniuj- 

Jc Soda-Fabbik), a., 1, 21S- 
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Formic acid, mercurotia salt, preparadoo 
of, and its reactions with aliphatic 
halogen compounds {Kdnz-Krause 
and Makic£e), A., i, 6. 
sodium salt, transformation of, to 
sodium oxalate (Mationok and 
Marchal), a., i, 918. 
esters, dielectric constants of (Jack- 
bok), a., ii, 252. 

detection of, in urine (FitEfiENiua and 
Gbunhut), a., ii, 234. 

FormoxfWmln (Kuster and Ger. 
LACK), A., i, 596. 

FormFlacetone, sodium derivative, action 
of aniline hydrochloride with (Thiele- 
PAPE), A., i, 271. 

3-FormyM-aoet7l‘2 hydrox7 ft:5.di- 
pheaylS-methyltetrahydro-4-gly- 
oxalone (Biltz, Srydel, and Ham- 
buroeu-Glazer), a., i, 872. 

FcrmylethylsaceiiLie aeid, ethyl ester, 
derivatives of (CARiuhiiK), A. i’ 

OlO ' ’ 


Formylsncclalc aeid, ethyl ester, p nitro- 
phenylliydrazone, oxime, and seml- 
carhazoue of (CarriArb), A. i 
818. ’ ’ 

Friction, internal, of organic llouids 
(Hrm), a., ii, 30. 

Friedel and Crafts' reaction (HcMi i,- 
LEN"), A., 1, 140, 1025 ; (S.mith), A., 
i, 140; (Stephen.^), A., i, i4i • 
(Uwkanck), a,, i, 340; (Law- 
RAN'CE and OoDv), A., i, 455 • 
(WiELAPD and Bettag), A., 
1038. ’ ' 

use of iron pyrites in (Smytof.) T 
1270. ’ 

Prog, Rnna Umporaria. 
i^'Fraetose. See La>vuIose. 
Fraetosediphosphates. enzymic synthesis 
of(v. Kulbr and Noitni.UNO' A i 
306. ’ ’ 

Fmlt, stored, changes in the pectin in 
(Carre), A., i, 1222. 

Fu^eea. chemical constituents of 
(Lapicque and BMERiQrE), A., i, 


Fuel, natural, origin of {Calcagsi^ 
A., il, 885. 

estimation of water in (Marinot), A 
11, 223. 

adsorption and catalysis 
in (Riueal and Thomas), T., 2119. 
FttlmiiUe acid, mercury salt, velociiy of 
decomposition of (Farmer), T., 


of (Lanohass), A., 

detMtioQ and i>atimalion of ini- 
P^^ries in (RATHsarHu), A., i,* 


ii.ll55 

MJvmea 

on (Dakin), a., i, 794. 

'''3'’’‘«llOKraph3f and 

r;;:', T‘’ii?6 

hy-i-ioiy™ of 

Piinif V A ‘"i ■*.. ii, 434. 

Pungi. higher ehemialiy of (Hasen. 

OHELand Zellneb)7a., i, m 

moiild, formation of ammonia by 
(Butkewitsoh), a., i, 973 ' 

urea >nd urease in (Goe.s and Costt), 

A., J, 1220. 

Furan, tetraxodia. (CiusA), A., i. 1057 

Fnraii.2:3-diearboxy]ic acid, methyl 
mer and arflide {Asahina and 
Kuwada), a., i. 1047. 
Furfuraldehyde, solubility of, in water 
(Mai.ns), a., i, 566. 
condensation ofp-nitrobcnzyl chloride 
with (Kleucker), a., i, 734 . 
detwlion of, with orcinol (JrsTr.v- 
Mueller), A., H, 96. 
estimation of, colorimelrically (pLEduT 
and Poirot), ii, 695, 5W. 

1- F^nryUdenecyrZohexan-2 one 
(Woi.fp), a., i, 668. 

3-rurfarylidea0.1*methylcycfohdXRa-2- 

one (Wolff), A., i, 668. 

(Wolff), A., i, 668. 

Furnaces, blast, carbon oxides in (v 
Jitm-ER), A., ii, 374. * 
tungsten. See Electric furnace. 

2- FurylaUnine (Graxachkr), A., i, 850 
a-Fnrylcinchonie acid (Ciusa), A., i 

So-Furylideaeaminoacenaphthene 

(pLEi-iiCHER and Schkanz),A., i, 1143. 
3'2-Fnrylpyrnvic acid, o-oxiinino- (Gr i- 
kacher), a., i, 850. 
hu'iarixtm ft'ni, nutrition of (Tociiinai) 
A., i, 207, 


Galaotosan (Pictet and Verket), A. i 
811. ’ ’ 

Galactose, preparation of, pure 
(MoroNE), A., i, 630. 

d-Galactos«, fermentation of (Tomit.a) 
A., i, 307. 

a-Galactosyl chloride (Pictet and Vkr- 
NEr), A., i, SH. 

d Oalaheptaaepentol-di-aeid (Kiliani 
and Winoler), A., i, 322. 

B-Galaootanehexol-di acid, and its metal- 
lic salts and lactones (Kiltaxi and 
Wi.vgleu), A., i, 321. 
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Chdlftldttlijdt, preparation of, and its 
derivatirea (Kobxnmukd), A., 1030. 

OaUiiuni aro spectrum of (UHLca and 
Tanoh), a,, ii, 677. 

0aUotaiuiin, constitution of (Nikren- 
stkin), a., i, 266. 

OaUoyUnToglttCoaatt (Kaurkr and 
Salomon), A., i, 267, 

Gallylamina hydrochloride (Rosrk- 
MUND and Pfannkcch), A., i, 1031. 

Gambler - catechia • oarbozylle acids 
<Niibrnstrin), T., 26. 

Gaa, detonating, ignition of (Mitscubr- 
lich), a., ii, 358. 

iliurainating, estimation of sulphur in, 
urith perhydrol (£lsmuek), A., ii, 
224. 

Gates, properties of (W.achtkr), A,, ii, 
476. 

ultra-red spectra of (Scbabpbr), A., 
ii, 727. 

motion of electrons in {Townsend and 
Bailrt), a., ii, 43. 
tfehaviour of free electrons towards the 
molecules of (NVahlin), A„ ii, 608. 
resonance and ionisation poUnt^e of 
(Boucher), A., ii, 608. 
disappearance of, in the electric dis- 
charge (General Electkio Co.). 
A., ii, 417 ; (Newman), A., ii, 546. 
speciBc heat of (Is'OOLn and Usher- 
wood), T., 2286; (Mewes), A., ii, 
737. 

determination of high temperatures 
hyetfusion of (Yamaquchi), A., ii, 
470. 

thermo-compression of (Deleukr), 
A., ii, 684. 

compressibility of. at low temperature 
(Gdte and Baturcas), A., ii, 617 ; 
(Batuecas), a., ii, 618. 
contraction of flasks in the determina- 
tion of density of (Moles and 
Miravali.es), a., ii, 617. 
solubility of, in liquids (Nr.i'UArsRS 
and Patrick), A., ii, 284; (Nei- 
iiAUSEN), A., ii, 621. 
adsorpticn of, calculation of(BERENYi), 
A., ii, 426. 

kinetic theory of adsorption of 
(Henrt), a., ii, 740. 
adsorptior of, by charcoal (Oustavrr), 
a., ii, 479. 

adsorption of, by cbtiroal and lignite 
(McLean), A., ii, 352. 
adsorption of, by crystals (Sezliger 
and Lapkamp), A', ii, 30. 
application of the quantum theory to 
(SCHAPOSCHNIKOV), A., 11, 839. 
rebtion between the internal friction 
and chemical constitntion of 
(ScuMlDT), A., Ii, 278. i 


Oaies, energy of the moleoulea of (PARr. 
IXOTOK). A., ii, 614. 
containing hydrogen, molecular struc. 

ture of (Rankins), A., ii, 685. 
ignition of (Mason and Whbbleh) 
T., 2079. ’ 

of blood, analysis of (Meise and 
KrAnio), a., i, 191. 
diatomic, chemical conetants of 
(Psrtinoton), a., ii, 889. 
mixed, explosion of (Campbell), T 
2483. 

ignition of (Patman and Wheeler) 
T., 363 ; (White), T., 1244 ' 
1688, 2561 ; (Mason and 

M’heei.ek), T., 2079. 
monatomic, calculation of the chemical 
constants of (Brody), A., ii, 191, 
natural, collection and eaaaiinatioo of 
(Henrich and Pbell), A., ii, 85g. 
volcanic, analyses of (Allen), A., U 
219. 

estimation of, in' metals {SiMONg) 
A., ii, 719. 

separation of volatile substances from 
(Berl and ScHWBnBt), A., i, 982. 

Gas analysis, absorption by pyrogaflol 
in (Hofjmank). A., ii, 582. 
receiver for (Guthrie), A., ii, 158. 

Gas analysis apparatus (van Sltei), 
A., ii, 158; (Moseu and Bburl), 
A., ii. 393; (Blair and Wuebi.su; 
Mosbk), a., ii, 519; (Schalue 
and BeRNDT), A., ii. 862r 

Gas constants, numerical values of 
(Hrnnixo), a., ii, 191. 

Gas generator with wat^hiog appaiatna 
(MCllek), A., ii, 706. 
carbon oxides in (v. JOptner), A., ii, 
374. 

Gas reactions, homogeneous, catalysis ID 
(Herzeeld), a., ii, 136. 

Gas washing apparatns (Ernst), A., ii, 
839. 

Gastric juice (Takata), A., i. 698. 
relation of ealiva to (Nakaoawa). 
A., i. 789. 

detection of bile pigments in (Uiz), 
A,, ii. 799. 

estimation of chlorine in (Malgotbe), 
A., ii, 780. 

Gelatin, preparation of, pure (Loeb), 
A., i, 387. 

isoelectric condition of (Rawlinc ind 
Clark), T., 2830. 
solubility of (Fairbrothee and 
Swan), T., 1237. 

physical properties of lolotiocs^ of 
(Davis and OaKRs), A., i, 597. 
effect of electrolyte on the solution 
and precipitation of (J. and K. L 
Ia)£o), a., i, 182. 
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Oelatia gela, thermal expanaion of' 
(TAFrEt). T., 1971. 
elaatioity of, aa a function of 
the hydrogen-ion concentration 
(SHEri'AED, Sweet, and Bene- 
dict), A., ii, 747. 

Gelatin aa a protective colloid (Gutbieii 
Huber, and Zweigle), A. ii 485 ■ 
(Gutbier and EHut.AND£it), A. ii* 
625. ’ ' 

dialyard, prcpertiea of (Llotd), a. i 
1075. ’ ’ 

swelling of (MaoDougall), A-, i, 

drying and awelling of (Smbpcard 

“‘*1^388*”'*’ *' 

snelling^o^ in organic acida (Kuhn), 

awelling and hydrolyaia of, by acida 
(Moelleu), a., ii, 689. 
action of aulplioaalicylic acid on the 
awelling of (Osiwalu and KuiiM 
A., i, 698. ' 

producta of hydrolyaia of (van Siyke 
and HaiEB), A., i, 63. 
viiooaity of aolutiona of (Davis 
Oaees, and Browne), A., i 68 ’ 

viMoeity and plasticity of solutions of 
(BoOUE), a., i, 782 ; ii, 122. 
combination of acida and aifcalis with 
(Lloyd and Mayes), A., i, 280 
combination of hydrochloric acid with 
(WiNTOiK and Vogkl), A., i 280 • 
(Hitchcock), A., i, 882, ’ ’ 

miitures of, with arabic acid (Tie- 
backk), a., i, 638. 

coagnlatinn of mixtures of, with gum- 
arabic (Tiebackx), a., ii, 698. 
nitrogenous value of, in the diet of 
man (Robison), A,, i, 488. 
ffela, action of ultra-Yiolet light oii 
(Holhes and Patrick), A., ii, 338 
diffusion of electrolytes into (Stiles 
and Adair ; Stiles). A., ii, 125. 
structure of (Boole), A., i, 

Oenerator gas, equilibrium of (Jeliinek 
and Dieihelh), A., ii, 833. 

GerniMium, occurrence and extraction 
of (Dennis and Papish). A., ii, 160. 

’hcaasiteritciHADDlNG), 

'^A^li (KcLKMIlJEr.), 

Bens^mn Wrnbromide and Mm- 
it SM ” "“‘i Hakce), a., 

MiidoiMULLEH and Smith), A., ii, 

HvJ P'"’'*'"* SGII1II1.T- 

HebbeL), a., ii, 776 ; (SCHENCK 
and iMKEK), A., ii, 855. 


»" blood 

(I’apish), a!, iU63 
seiaration^of arsenic and (Muller), 

;=‘o“(R‘rBN'Yrr*rsr''”- 

Olae^ “trurture of (R.tjia.vi, 

^ aSE^;:”A.:k ‘719.““"““^ 

“od magnesia on tlie 
duiablJlty of (DEVinLEBY, Muir! 
head, and Turner), a ii 709 

'Tt’t'692‘’* ““"1’'”''''““ 0f(FRICKB)i 

Uironghj Williams and Ferguson), 

niigration of sodium ions througli 
(PiMNi and l.AX), A., ii 817, “ 

f>fblmirlA«e ..A-. _r _ i.. • ’ '* 


t a.aa;, a., 11, 8i7, 

colourless, use of selenium compounds 

T„p‘vv”ei“ ‘'‘d 

TURNER), A., 11, 708. 

natural, properties and composition of 
(Tilley), a., ii, 220. 
conuining didymium, absorption 
spectraof(\VElGERT), A.,ii 413 
Glassware, cliemical, action of analytical 
I “9 (Turner and Wilson), 

! A.» 11, 601. 

j OlauMnlte from Sussex (Hallimokd 
I «ud Kadlev), a., ii, 861. 

I Oliadin, wheat, rate of hydrolysis of 
I (tlCKEliYi, A., ii, 754. 
j Globulin carbohydrate aa a constituent 
I of (La.ngstein), a., i, 479. 

senmi, colloidal behaviour of (Hitch* 
roc-K), A., i, 1074. 

j OiobuliM, estimation of, in blood-serum 
(Hr.vlev), a., ii, 671. 
separation of, from serum (Vila) A 
i, 1209. ’ 

Olncamine, i»rodnction of (Ling and 
Naxjj), T., 1686. 

Olacimidaaole, and 2-tJiio]- (pAfLY and 
LruwiG), A., i, 953. 

Olacimidazolone (Pai lv and Ludwk;) 
A., i, 958. 

Glaeiamn if>eryIUiri>i), atomic weight of 

(lIo.VKj.SCHMlD and BlItCKENBACH), 

A., ii, 214. 
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Oluoiaum {J)«ryllium), spectrum of, and 
its relatioa to the spectrum of 
aluminiiim (Gulbbr), A., ii, 

675. 

anode rays of (TflOMSON), A., ii, 
106. 

crystal structure of, and its oxide 
(MgKbxhan), a., ii, 766. 

Olaeinnm fluoride, spectrum of 

(Datta), a., ii, 411, 
sulphate, dissociation of (Maucuai.), 
A., ii, 620, 

equilibriuiD of ammonium sulphate, 
water and (BRiTTOif), T., 2612. 

OlRCiaom separation : — 

separation of aluminium and (Brit- 
ton), A., ii, 228. 

Glneodeaoae. See 2-Deoxy^'Iacose. 

a-Olttcoheptol, synthesis of (PiCTKT and 
Barbirh), a., i, 4. 

OUeoneogenj (M6llsr ; Juno and 
MOllru), a., i, 486. 

Olnoo&le aoid, preparation of (LiNO and 
Nanji), a., i, 221. 

Olaeoaamine, aud its derivatives, muta- 
rotation of (Ibvikb and £ai:i.), 
T., 2370. 

formation of, heterocyclic compounds 
from (Pacly and Li'Pwto), A., i, 
053. 

tsoOlneoaamiiid (Ling and NanjiX T., 
1682. 

(i-Olneoaamine, salicylidene derivatires 
of (Irvine and Earl), T., 2376. 

Olaeoae, thio-, and its silver salt and 
tctra-acetyl derivative (Wrede), A., i, 
525. 

d-Olocoee. See Dextrose. 

OlncoMi) substituted, phosphoric and 
sulphuric esters^of (L^venb, .Meyer, 
and Weber), A., i, 987. 

OliLeoM'anLiaoiila (Ling and Nanji), 
T., 1682 ; A., i, 631. 

6lRMae*«-galaotoeide (Pictet and 
Verset;, A-, i, 811. 

a-Glueotidajie, non-identity of maltaee 
and (WiLLsTATTEK and Ste<belt\ 
A., i, 282. 

Glne^des (Karker, Kageli, and Smir- 
nov), A., i, 253. j 

studies oa(MACBEru and Prydx), T., | 
1660. 

new, lynthesis of (de Faxi), A., i, 
755. 

conmariu, in orchids (HErisset and 
Delaunet), a., i, 210. 
detection and extraction of, from plants 
(Veroelot), a., i, 207. 

OluoeidM. See also 
Amygdalin. 

Anthochlor. * 

Aueubin. 


Gluoosidss. See also : — 

Capsularin. 

Castelin. 

Digitonin. 

Dugaldin. 

Hyssopin. 

Indican. 

Pelargoueuin. 

Pelargoriin. 

Glue, animal, action of alum on (Gcr- 
RiSR, Bauer, and ScBXLLiMp), A i 
783. ’ ’ 

GUtaconic acid (Verkadb), A., i, 520. 
action of muscle enzymes on (Dakin) 
A., I, 792. 

derivatives of, addition of hydrogen 
cyanide to (Hope and SueldonI 
T., 2223. 

Olntaeonio acid, 3-chloro*, preparation 
of, and iU ethyl ester (Ingold and 
Nickolls), T., 1643. 

Glntaeonlo adds, isomerism of (Feist) 
A., i, 521. 

esters, self-condensation of (Ikgolu 
Pebbes, and Thorpe), T., 3783. ’ 

(f-Glntamie acid, esters of, and their 
hydrochlorides {Chiles and NoyesI. 
A., i. 924. 

Glutamine, constitution of (laiBH- 
FELDER), A., i, 326. 
synthesis of, in the hnman organism 
(Shifle and SUEKWJN), A., i, 492. 

Qlutario acid, ethyl ester, oxalyl de- 
rivative, aud its seAicsrbszone 
(Dickens, Kon, and Thorpe), T., 
1501. 

o^A-trislkylated derivatives, prepara- 
tion of (Kon and Thorpe), T., 1795. 

Glutaric acid, o-hydroxy-, iWprop^l 
c-ster (Chileh aud Noyes), A., i. 925. 

Glutaric aoid leriei, esters of the, Dieck- 
mann reaction with (Kon), T., 513. 

Olntaronitrile, action of magnesium 
organic compounds on (Brutlanis), 
A., i, 531. 

Olyessmia, respiratory metabolism in 
(Bornstein aud Muller), A., i, 392 ; 

I (Borkstein and Holm), A., i, 890. 
j (^Olyceraldsbyde, conversion of, into 
active glyceric acid (Wohl and ^hsl- 
LENBERO), A., i, 626. 

Glycerides, synthesis of (Amueruer and 
Bromig), a., i, 804. 
constitution of (GBt;N)> A., i, 420, 
517, 621. 

thin fllirs of binary mixtures of 
(Collet), A., ii, 477. 

Glycerol, preparation of, from sugar 
(Vereiniote Chemische Wehke), 
A., i, 980. 

synthesis of (PiCTBT and Barbiek), 
A., i, 4. 
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Glycerol, pwtitiou of compounds between GlyeolUe acid, action of tbionyl chloride 
acetone and (Smith), A., ii, 270. on (Blaise and Montacke), A. i 

eqailibrium in the system, water and 520. ' ’ 

(PusHiNandGLAGOLEVA), T., 2818. OlycolyiU, influence of the dextrose 
fermentation of, in presence of sniphur concentration on (Mauiuao and Seu- 
(H. and L. Muller), A., i, 904. vaktie). A., i, 1211. 

action of copper ethylenediamine Glycosuria. See Diabetes, 

hydroxide with (Tbaube) A., i, Glycylflyeine, hydrolysis of, by hydro- 
718. chloric acid (Jaitschnikov), A., L 

velocity of saponification of theacetlns 1124. 

of (Smith), A., i, 915. Glyoxaline derivatives, synthesis of 

crude, distillation of (Lewis), A., i, (Puchbr and Johnson), a., i, 549. 

419 ; (Kayhee), A., i, 711. Glyoxaline, bromo-, and bromonitro- 

action of Aspergillus glaucus on derivatives, and their salts (Balaban 

(TraeTTA-Mosca and 1’erti), A., and Pyman), T.,947. 
i, 91. Glyoxaline-4-carboxylic aeid. and 2:5- 

decomposition of, by bacillus luclis <f*bronio-, and its ethyl ester (Bal.\bak 
asrogeiies (Kdmaoawa), A., i, 972. and Pyman), T., 954. 
estiroation of (Kellner), A., ii, 399. Glyoxalinedtoarboxylie aeid, salts of, 
estimation of, by the dichromatc with organic bases (Pauly and Lun- 

method (Kellner), A., ii, 723. wig), A., i, 953. 

estimation of, in presence of sugars GlyoxaUae-d-salphoiiic aeid, 4-bromo-, 
(Hott and Pemberton), A., ii, and its barium salt (Balaban aad 
321. Pyman), T., 954. 

estimation of trimethyleoa glycol in Glyoxalonei, thiol- (Dains, Thompson, 
(Cocks andSALWAY), A., ii, 232. and Asenpobf), A., i, 1185. 
Olyeerophosphorio aeid, ionisation con- Glyoxlmes, structure of (biouvOi A., i, 
stdQts of, and their use aa bulFcrs 352. 

(Mellons, Agree, Aveky, aud bisulphite compounds of (Gastaldi 

Slaole), a., i, 405. aud Braunizbk), A, i, 626. 

Glyceryl chloro- and bromo-hydrins, Gold, L-seri&s spectrum of (Dau- 
]>rei«aration of, from allyl alcohol viLtlEk), A., ii, 101 ; (Duane and 

(Read and Hurst), T., 989. Paitbrson), A., ii, 463. 

Glyclns {aminoaceiic acid), synthesis of, Rontgeu ray spectrum of (de Bro- 
frora formaldehyde (Ling and GLIB), A., ii, 330. 

Nanji), a., i, 1124. preparation of colloidal solutions of 

synthesis of, in the bumau organism (Geitler and Jackson), A., ii, 

(SHii'LE and Sherwin), A., i, 240. 

492. colloidal, effect of tempeiature on the 

modifications of, and their action with coagulation of (£ACBa aud Gold- 

diazomethaiie (Biltz aud Paet- bebo), A., ii, 697. 

zold), a., i, 528. re-crystallUation of pure unworhed 

Glyeoeholic acid, sodium salt, hemolytic (Fraenkel), A., ii, 778. 

action of (Po.VDER), A., i, 292. anodic oxidation of, in sulphuric acid 

Glycogen (Karrer), A., i, 11. (Jiicsa and BuryAnek), A., ii, 713. 

effect of sugar conceotratiou on the action of selenium on (PElabon), A., 
synthesis of (Edeker), A., i, 895. ii, 805. 

change of, when exposed to light OoldaUeys with copper, electrochemistry 
^ (Bayer), A. , i, 823. % of (Lorenz, Frae.nkel, and 

content of white blood -corpuscles (PB Woumskji), A., ii, 21. 

Haan), a., i, 484. reaction limit of (Tamm.ann), A., 

formation in the embryo liver (A ron), ii, 75. 

A., i, 702. Gold silver bromides (Slscukig), A., ii 

action of pilocarpine on the content 514. 

of, in organs (Hornkma.vn), A-, i, chlorides, complex (Wells), A, ii, 
296. 449. 

acetate (Prinosbeim and Lassmann), Aorio ctesium chloride (Wells), A., ii, 
A., i, 634. 514. 

Glycols, amino-, and nitro- (Schmidt Gold haloids, compoanda of^ benzyl 
sad Wilkekdorf), A., i, 314. a sulphide with (Smith), A., i, 983. 

GlyeoUaailidc sulpfaito (Bl. 4]8X and sulphides (Gutbikr and DUkh- 
Montagne), a., I, 520. wachteb), A., ii, 513. 
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0«ld Mtlmatloii 

estimfttioii of.coloiimetricAll/ (M vlleu 
and Foix), A., ii, 662. 

Gonft oil, constitticnts of (Rourr-Bril* 
TUAND Fils), A., i, 845. 

Grapes, Spanish, fluorine in (Foi^DAL), 
A., i, 1100. 

Grape juice, methyl authranilate in 
(PowRR and CnKSNUT), A., i, 97. 
Grape seed oil, solid fatty acids from 
(AndrE), a., i, 908. 

Graphite, linkings of carbon atoms In 
(Wibaut), a,, ii, 259. 

“Graphites’* from pyrrole and from 
thiopheu (Ciusa), i, 1057- 
Grass, inchi. See Cymbopogoii ccctiiis. 
Grignard reaction (Ostlixg), A., i, 
843. 

Grignard reagents, constitution of (v. 
Braun), A., i, 22. 

use of, in organic syntheses (Hei- 
worth), a., i, 113. 
action of, on thiocyanates (Auajus), 
A.,i, 531. 

Gnaiacol, 5‘iodo*, behaviour of, in the 
organism (Simon), A., i, 070. 
Onaiaeoldunereari^eompouAds 
(Mahbl}), a., i, 1082. 
Gaaiacyl' 7 *nMthylAAbatea 7 l ether 
(Staudingeb, Keeis, and Scuilt), 
A., i. 978. 

Gnaoidine,. preparation and derivatiTes 
of (Mabckwald and Strvwe), A., 
i, 328. 

mechanism of formation of, from di- 
ejanodiatnide (Blair and Braham), 
A., i, 1123. 

nitrate, preparation of (Davjs), A., i, 
117. 

estimation of (Uodd), A., ii, 536. 
Guanidine, uitro-, action of sulphuric 
acid on (Davis), A., i, 530. 
Guanidinophenylthiourea, aminO', and 
its benzylidene derivative (Fromm, 
Katser, Bwegleb, and Fouben- 
bach), A.,i, 378. 

Gnanidoethyl alcohol, and its derivatives 
(Fromm and Honold), A., i, 530. 
Onanidoniam salts (Marckwalo and 
Struwk), A., i, 323. 
f-Gnleonio acid- See 8•epf-^-RbamDODic 
acid. 

Gum arable, adsorotion in solutions of 
(Clark, and Mann), A., ii, 550. 
effect of iujections of, on diuresis 
(CoRi), A., i, 1091. 
coagulation of niixtures of, with 
gelatin (Tirbackx), A., ii, 698. 
Oypffum, crystalline, preparation of 
(Boukokois), A.,ii, 292. 
diapCTsoid chemistry of (Nbugxbauek), 
A., ii, 613. 


Gypsum, trsnsfonsation of, into am. 
mouiurn sulphate (Mationox and 
Fb^jacquis;, A., ii, 570. 
burnt, setting and velocity of solution 
of (Budnikov and Stbkin), A ii 
849. ’ ' 


H. 

us-oHesmateiu, and its ferricbloide tetrs* 
methyl ether (Crabtree and Robix- 
soN), T., 1039. 

HBBmatoporphyrinuria, experimental 
(Binda), a., i, 89. 

Heematuria, effect of hexamethylene. 
tetraniine in the production of (Bloz. 
DORN and Hodouton), a, i, 1091. 

Hsamoebrome, nature of (Fartos), A., j 
597. 

Hssmoeyauln (DhBrB and Scuneipei;) 
A., i, 884. 

Hemoglobin, electric charge of (Mi- 
I'HAKUs and Aikila), A., i, 63, 
effect of acids and alkalis on the 
chemical and physical properties of 
(Quaquariello), a., I, 1074. 
heat of reaction of ozygen with 
. (AnoLPU and Henpsrson), A., ii, 
350. 

crystallisation of (Amantba and 
Krzyszkowsky), a., i, 387. 
darkening of solutions of (Gram), A., 
ii, 866. 

physical chemistry of, in blood 
(Brown and Hill), A,, i, 1199. 
combinations of, witii carbon iuoB' 
oxide and oxygen, in blood (Hill), 
A., i, 193, 696. 

estimation of (Meulengbaubt), A., 
ii, 798 ; (Terrill), A., ii. 799. 

Haemolysis, -effect of temperature on 
(Jahisch), a., i, 394. 
effort of metallic salts on (Pl’KDY and 
Walbum), a., i, 1087. 
by morphine and its derivatives 
(Rhode), A., i, 1088. 
by quinine (Luoer), A., i, 61. 

Hflsmotoxisa’ from parasitic ivorins 
(Schwartz), A., i, 493. 

Haloehromism (Skraup and Freu.vd* 
LICH), A., i, 539 ; (Hantzsch), A.,i, 
556. 

Halogens, physical properties and mo* 
lecular structure of (Henglein), 
A., ii, 44. 

velocity of the action of, on metals 
(Tamm ANN and Kosteb), A, n, 

881. . f 

velocity of reaction of liberation ol 
(Fkeundlich and Bartels), A., u, 
•189. 
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elimiufttioti of, in ttie rodoc- 
tiuo of haloganated iittro*com* 
ponndv (Burton and Kenner), 
T., 675. 

estimation of, by mewift of niotcuric 
nitrate (Kolthoff and Bak), A., ii, 
159. 

estimation of, Tnicrocbemically 
(Holtz), A,, ii, 521. 

Salogen atonia, lability of, in organic 
compoiinda (Hendebko.v mid Mac- 
bsth), T., 892 ; (HiasT and Mac- 
beth), T., 904, 2169; (Graham 
and Macbeth), 'f., 1109, 2601; 
(Macbeth), 1'., 1116; (Black, 
Hirst, and Macbeth), T., 2527. 

hydrides, formation and diasociation 
of, in aqueous solution (Ray and 
Sarkar), T., U49. 
ionisation tension of (RNirpiNc), 
A., U, 186. 

riscosity of (Hahle), A., ii, 140. 
SalogsBatioiL (Datta and CuATrEi:- 
jRE), A., i, 815. 

Halogea orgasis oemponnda, action of 
amtni^ma and of titanona chloride 
on (Black, Hirst, and MacuetiO, 
T.,2527. 

containing nitrogen, action of hydr- 
atioe on (Hirst and Macbeth), T., 
904. 

Haloids, coBstitution of (Biltz), A., ii, 
370. 

relative toxicity of ions of (Cameron 
and Hollenbbho), A., i, 499. 
inorganic, interaction of orgauo-mcUl- 
lic compounds with (Cuallenoek 
and Riugway), T.. 107. 

HardasH of solids (Rein and Dimmer- 
mass), a., ii, 745. 

Eamalias (Kkkmack, Perkin, and 
Rouivsos), T., 1872. 

Htrmine (Kruvack. Perki.v, and 
Robin.sos), T., 1872. 

Harrison Memorial, T. , 2894. 

trust-deed egtahUshing. T., 2917. 

Easel nut oil (Pritzkkk and Jun<-' 
KI'SG), A., i, 208. 

Heart, action of ntetallic ions on the 
(C.atk; Zonpek), a., i 296. 
muscle, crentiufl in (Constabel), A., 
i, 296. 

action of drugs and alkaline rarlU 
asita on (Brac.n), A., i, 1213. 
frog s, effect of various ions on the 
(Si’jRO), A., j, 489. 

Heat, mechanical equivalent of (SwiEX- 
TOgLAWssi), A., ii, 194. 
animal. See Animal heat. 
a[»eci8c (Papoa). A., ii. 348. 
determination of (CoHKN and MoEs- 
VELD), A., ii, 347, 

cxxii ii. 


Heat, spcciSc, detemiinslion of, at low 
teioimratares (SiMo.v), A. il 
684. ^ 

of g^8 (IsGOLD and U^rherwoou), 
T.,2286;(Me\v£s}. A., ii, 737. 
of metals (Latimer), A., ii, 814. 
of solids (Kkase), a., ii, 421. 
of sulphides used in metallurgy 
(Boknemavn and Hengsten* 
itEBo), A., ii, 613. 

Heat of combustion (HtcKKr.) A ii 
195. 818. ' ' 

in relation to constitutioa (Binder^ 
A., ii. 27. 

dissociation (Huckfx), A., ii, 

Heat of evaporation (IIrrz), A., ii. 818. 

Heat of formation, relutioD of, to atomic 
weight and volume change (Col* 
li.n-h), a., ii, 686. 

in relation to ionic properties (Gj<inm>. 
A., ii, 690. 

Heat of fusion, latent (Stratton and 
Partisoto.s), a., ii, 258 j (Mobti- 
MEii), A.,ii, 622. 

Heat of solution of organic .substances, 
and its relation to the heat of fusiuii 
(Cehlhoff), a., ii, 121. 

Heat of vaporisation of oon-associaled 
liquids (Mortimer), A., ii, 615. 

Hederageoin, and its deriveiivcs (van 
OB a Haau and Tambcrulu)), A., i, 
160. 

a-Hederin, and its salts and derivatives 
(VAN PER Haau), A., i, 160. 

n^lcitiuiu hoojie^u (bucezeweed), con* 
slitueuts of (.Marsh, Clawson, 
Couch, and Marsu), A., i, 413. 

Ilf!ian(hi($ ftnnutts, oxidation of protein.? 
by the green pigmeht in seeds of 
(UPaRIN). A., i, 308. 

Heliotherapy (Vallot), A,, i, 87. 

Heliom, Ihermodyiiamk'S of the forma- 
tion of, from hydrogen (Tolman), 
A., ii, 738. 

spectrum of (Lyman; Silbebstkin), 
A., ii, 674; (Hicks), A., ii, 675. 
hand spectrum of (Cvrtis), A., ii, - 
330, 

eeries spcctnim of (Seeliueh), A., ii, 
17. 

ultra-violet spark 8i>octrum of 
McLennan and Petrie), A., il, 
330. 

nentral, spectrum of (Raman), A., ii, 
S03. 

KeMs model of the atoms of (van 
Vlkck), a., ii, 838. 
ionisation and resonance potentials of 
(Feanck), a., ii, Sn. 

^isotherms of (Hulboun and Otto), 
A., ii, 737. 
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Helium, solultility of, in water (Cadt, 
Klsry, and Berc.ir), A., ii, 64*2. 
dilTuaioii of, through glass (Williams 
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sulphide, eff*-ct of, On respiratioa 
(Haggard and Hkndelson), A. 
i, 1206. 

himlmijco of ]-recipitalion will 
(Df.iik and Bonin), A., ii 
760. 

di- and fW-sulphvies, preparation anc 
properties of (Walton and PAR 
««Na), A., ii, 281, 
telluride, preparation of (Moser ic'i 
Kutl), A., ii, 48. 
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Hjdtogta eitlmatiou tnd acparatios:— 
estiiiiAtion of, in organic compounds 
(WRaDB), A., ii, 316; (Lindnbr}, 
Am ; (Simon and Guillau- 

min), a., ii, 867 ; (Simon), A., ii, 

868 . 

traces of oxygen in 
(Larson and Wiiitk), A.> ii, 311. 
estimation of, and its separation from 
gaseous paraffins (Mollzr and 
Foix), A., ii, 6S5. 

HydrogeR'Calomel e«ll. See underCells, 
elecirochernicai. 

Kydrcgeu eleotrode- Sec Electrode. 
Hydrogon ions, determination of con- 
oeutration of (MicBASi.is and 

Khugf.k; Acrke, Mkllov, 
Avery. andSi.Aor.e ; Gii.i.ksi-ie), 
A., ii, 157. 

colorimetricallj (Kolthoff), A., ii, 
222 

(‘olorimotrically, and electrometric- 
ally (Cn.i.RN and IIasti.no.s), 
A., ii, 657. 

in blood (Ltnohard), A-, ii, 2l0. 
apparatus for (Ki.ino, I.assikih, 
aod Lassieur; KEALvand Kait- 
KAKEn). A., ii, 519 ; (Ki.iNO and 
Lashieur), a., ii, 234, 715- 
measurement of, and tlieir hydration 
(Schreiner), A., ii, 466. 
effect of sucrose on the activity of 
(CoiuuN and Lf-wis), A., ii, 691. 
Sydrogenatiott apparatus (Kumont), 
A., ii, 369. 

Hydrolaccol dimethyl ether, and 5-wono- 
aad6:6-rit-nitro (Maxima and Chiu.a), 
A., i, 264. 

iydrolysii of salts, theory of (Tian), 
A., ii. 362. 

of weak acids and weak ba'ce 
(Griffith), A., ii, 420. 
ttydroaitiic acid. S^e Axoitnide. 
Sydropktbalyl-lactonic add, chloro-. 
e»i€rsof(Ki:a«jii and Meyer), A., i, 
3-14. 

Kydroquinidine, salt of tropic add with 
(Kino and Pai.mer), T., 2r»82. 
Kydroquiuine, haUb of tropic acid with 
(Kisn and Palmeb), T., 25.''2. 
Hydroqainine, amino-, and ita sniph- 
ouicscid (BoEnniNiiER & Bohne', 
A., i, 46. 

nitro-, and iSs sulphonic acid (Boeh- 
RINGER & Sohne), A., i, 46. 
Hydrosole, freezing of (I/OTfERMOSER), 
A,, ii, 268. 

Coloured, of nephelomclry (Becii- 
ROio and Hesler), A., ii, 653. 
Hydcothitiiol, and its dimethyl sther 
and 6-nitro-, dimethyl ether (Majima 
and CuiEA), A., i, 264. 


Hydroxamic aolds (Jone.^ and Scott), 
A., i, 453 ; (Olivehi-Mandal.K), 
A., 1, B44. 

prepaiution and rearrangement of 
(Jones and Hurd), A., i, 248. 

Hydroxy-aoids, action of potassium 
iodrde and iodate on (Krishna and 
Pope), T., 798. 

degradation of, in the animal organ- 
ism (WOEINOER), A., i, 90. 
esters, oxidation of, hy oxyuen or air 
(SiMos). A., i, 984. 
aromatic, in urine (de Sasctis and 
PiORr), A., i, 609. 

a-Hydroxy-acids, conGguration of 
(FPKUDEKRKRif and Biuu.ss) A. 
i, 623. 

action of thiouyl chloride on (Bj.aise 
and MosTAiiKE), A., i, 520, 715. 

Hydroxyaldehydea, synthesis of suit- 
stances like disarcharides from 
(HEi.FEnicii and Wan>E.NjiAC£N), 
A., i. 1115. 

aromatic, mamifacturo of (Socii-Vrit 
CniMlQUE DEB PslNRs DU Kh6nE), 
A., i, 257. 

•r-Hydroxyaldehydei (Helferich and 
Grhrkk), a., i, 9. 

Rydroxy-amines, aldehyde derivutivcs 
of (Brki;m.a>'s, Llfts, and CAM.s.t'ito), 
A., i, HSO. 

Hydroxycarbonyl compooiids (^Kaiirek), 
A., i, 40. 

Hydroxy-componnds, armnntic, action 
orsulphite.son{Bi:cnEr.EP.aT!dWAUi), 
A., i, 464 ; (Bvchehek and ZiMMEk- 
masn), a., i, 465. 

Hydroxy-ketoses, migrrtion of acyl resi- 
dues in acyl derivatives of the phenyl- 
hydiRzonei5or(v. Auwers, Hii-iiger, 
and WULI), A., i, 1192. 

Hydroxyl groups, auxiliary valency of 
IKemilf.s), a,, i, 1146 ; (KEIhles and 
Sapper), A., i, 1147. 

a-Hydroxy-lactonea (Helferich and 
SpEiDEt.), A,, i, 6. 

Hydroxylactoaic acid, C,H| 404 , and its 
cGiyl ester, from hydix-ljaia of ethyl 
oo'-diim-nio-SS-iHethylviiutarate (De- 
sk.apande and TnoKrr:), T., 1433. 

I Kydroxylamiae, preparation of (Lecher 
and Hofmann), A., ii, 442, 
reactions of (Kjtlun), A., ii, 640. 
action of, and its dciivatives on 
Kodinm arsenite (Gi'T.m.\.nn), A., ii, 
Sll. 

aUiiiiichlorido (Drvce\ A., i, 1206. 
estimation of, vohimetrically (Kubt- 
F-NAcKER and W.agnek), A., ii, 
312. 

*Hydroxymethyleaeaoetophenoite. See 

I'henyl fl hyJroxyvinyl ketone. 
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a-HydroxymethyUtte-a-beiuylftoeto&e. 

See 4-Phenyl-a-hjdroxymethyIene- 
cthyl methyl ketone. 

Eydroxymetbylenedeoxybensoiii, action 
of jiheiiylhydroiylaniiiie with (Rupe 
and WiTTWER), A.» i, 448. 

Hygroioopy ofaoiubIeKubstaDces(EDOAR 
and Swan), A., ii, 349. 

EyoBcyamliLe, preparation and racemis- 
atiou of and its sulphate (Gouia and 
Co.'*ty), a., i, 1174. 

Hyperglycsemia, adivnaliue (Achakd, 
Ribot, and Binet), A., i, 963 ; 
( liBOSA.MLKN), A., i, 1092. 

Hypoehloroua aeid. See under Chlorine. 

Hypoiodoas acid. S^e under loiline. 

Hypophosphorouft acid. See under Phos- 
ph“MlS. 

Hypoaolpharons acid. See under Sul- 
phur. 

Hypoxanthuie, oxidation of, by ti&suea 
and by milk (Morgan, Stiwart, 
and Uoi'KiNs), A., i, 1078. 

Hyisopin (Oesteule), A., i, 849. 

Hyuopingiycone, and its acetate 
(Oe-steule), a., i, 849. 

Eyitaiaiindipyridlnium dtbromide, and 
ita phenobotaine ( B.VUNETT and Cook), 
T., 1338. 


lee, crystal structure of (Braou), A., ii, 
440. 

lelUhyol, standardisation of commercial 
preparations of (Pf.fiN and Hf.ai'' 
bourg), a., ii, 784. 

Iguitioa of gases (Paymas and Wueki.* 
F.R), T., 3h3; (Whiter T., 1244, 
2561; (Mason and Wheri.eb), T., 
2079. 

of mixtures of ammonia with air ami 
oxvgen (Wiii'i'E), T., 1688. 

Illip6 fat, constituents of (Koiiavashi), 
A., 1,1113. 

UUpene, and its hydrochloride (Koda- 
TA.sKi), A., i, 1113. 

Ilfemauiite, occurrence of (Cook), A., 
ii, 576. 

Iznidaxolonei, thio-. See Glyoxaloiies, 
thiol-. 

Tmi doaeetyldi-A~.A'rhodaninea-ace- 
naphthaaeqainone (Cranachkr, 
Reis, and Pool), A., i. .*>77. 

“IminasolaxtTpiparidin.” See 1:3:5- 
Benztriazole. 

Iminoaeatiepropionio aeid. ethyl ester 
(Ruzicka and Seiobi.), A., i, 1056. 

Imiaoaniloanzole, and its derivatives 
{Ca.'jsku.a ic C»*.), A., i, 277. 

ImLino-aryl etheri (Chapman), T.,* 
1078. 


Iminodi-iV.'iV'rhodaiLiiLa-a-aoeiiaphthene- 

quiaone (Qranachzr, Reu, and 
Pool), A., i, 577. 

Imiao-atheri, spontaneous decomposition 
of (Johnson and Bass), a { 
736. ■’ ^ 

Ineandeicenoa of substances in hydro'^en 
ga.'* (Wood), A., ii, 769. “ 

Indazole, S-amino-, and 5-iodo-, and its 
acetyl derivative (r. Auwers and 
Lange), A., i, 687, 
broTOO- and chloro*, and their deriva- 
lives (v. Auwers and Langk) a * 
i, 686. ■’ 


Indazoles. stereoisomerism of, and of 
their halogen derivatives (v. Auweus 
and Lange), A., i. 684. 
Indazole-S*earboxylle aeid, and 

5-bromo-, ethyl esters and derivatives 
fv. Auwers and Lange), A i 
687. ■' ’ 

ladene, catalytic hydrogenation of (v. 
Braun and Kirsohbaum), A, j 

action of bromine water on (Read snd 
Hur-st), T.. 2550. 

2:3*Indeno{2:l)indole (Armit and 

Robinson), T , 838. 
2:3-Indeno(2:l)-isdoleoarboxyUe acid 
ethyl ester (Perkin and Titlet) T 
1568. 


Indian yellow, precursor of (OonTSEl 
A., i, 932. 

Indican, constitution of (Macbsth and 
Pryde), T., 1660. 

estiinetion of, in blood serum (Snapper 
and VAN Vloten), A., ii, 793. 

Indicators, sensitireness of (Koltiiopf) 
A., ii, l.'*6. 

use of, without huffer solutions 
(MionAEl.u and Kkioek), A., ii, 
157. 

coloured, salt error of (Koltroff), 
A., ii, 222. 

moiiihed methyl-orange (Hickm.iv 
and Linstead), T., 2602. 
mixed, nse of (Cohen), A., ii, 7S0. 
radioactive (Pankth), A., ii, 785. 

Indigotln. synthesis of (Bailey and 
Potter), A., i, 870. 
acylation ami alkylation of leuco- 
derivatives of (Gbandmougin), A., 
i, 470. 

Indigotln, ori</bromo- (Granpmougi.v), 
A., i, 65. 

Iadigetini,halogeDated(GBAsnuouGiN), 
A., i. 180. 

IndigotinsQlphonio acid, estimation of, 
by reduction (Treadwell, Dbeifvss, 
and Bo.^s[), A., ii, 789. 

Indlldi-lndoyla (Onuo and Sanna), A., 
i, 371. 
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IndiWi spectrum of (Diilcr and 
Tanch), a., ii, 677. 

Indole* formation of, bj bacteria, anti its 
reactions (FniBBEft), A., i, 901. 
effect of sugar ou the production of 
(APPKLMANsj, A., i, 794. 
mechanism of the Fischer eyntberis of 
(Hollins), A., i, 863. 
detection of, by the cotton wool plug 
test (Gone), A., ii, 535. 

l&dele gfo^Pi syntheses in the (Oddo 
and Sanna), a., i, 371. 

Indola-d'CttTboxydlmethylatietaiylainide 
IKbhmack, I’KRKts, and Romn.son), 

T., 1892. 

IndoU-S-cirboxydimethylacetalyl- 
mathL7laaide(KpJtxfAOK, Pekkin, ao<{ 
HoBJNSON), T., 1386. 

Q.Indole.p-indaneiDdigo. Scc2 lndoxyl- 
l.indan-2-oue. 

Indolbtoae, derivatives of (Tomicek), 

A., i,679. 

Indcphenol and its oxide, moi)omel)i}'l 
ethers of (Kbdrman.n, DKCKF.n, and 
SCHMAJRWSKI), a., I, 32. 

IndophenoU, preparation of (ScnovTis- 
8En)» a., i. 135. 

S-IodoxyH iadan-S-one. and dibromo- 
(FRiROLANpBR, au.l V. 

Voss), A., ), 761. 

InEanmation (Wotv). A., i. 401. 

iBornnie eomponnda. heat of formation, 
UUioe energy and work of ionisation 
of tOniMM), A., it, 6 <k». 
regularities in the nioJocnlar vohinns 
of (Ht-^NQLErN), A., ii, 250. 

laosiwl, decomposition of, by liacHhit 
lacli$ cci'Ojeifo# (KfMAOAWA*, A., i, 
972. ; 

i-lflositol, feiTHonfatioij of iHkxyjtt and ; 
Stkabben), A., i, 405. j 

laterfetometer, water, use of, in analysis | 
of non*«q«eott.^ solitlioiis (COURS i 

ami Bninss), A., ii, 77. 
use of, M a pressure gauge (van 
D oiiBN, Parker, and Boix’i, A., 
ii, 263. 

latertraetioD and ditl'osion (Scjiunk- 
BOOM), A., ii, 690, 

lateitinei, sterilisation of, during fast* 
ing (Dombhowskj and KotLowsRi), 
A., i, 606. 

intoxication in (OEn.ino), A., i, 790. 
effect of choline on movements of 

{Le Hrux), a., i. 85. 
histamine in (Mbakins and Hap.inu* 
ton), a., i, 296. 

saccharase in (v. Euler and Svan- 
BEIWOi A., i, 296; iKHAEKJ.»LENZ), 
A., i, 485. 

permeability of, to sucrose (iVouis- 
oxn), A., i, 1214. 


laalln (Phingsiiicim and Lassmann), 
A., 1 , 634 ; iPRiNGRHEm and Ar.O- 
NOwsKY), A., i, 63S. 
premraiKvn of, from artichoke tubers 
(VVif.LAMAN), A., i, 434. 
constitution of, and its metliylation 
anviNK, Steele, and Sha.vnonI 
T., 1060. '' 

digestion of (Shimizu), A., i, 82. 
compounds of potassium and sodium 
hydroxides with (Kabiier, Staui' 
an.l Waltj). A., i, 229. ' 

detection of ((Usteli.ani ai,,! 
Taylor), A., u. 879. 

InvertasB (Willstattep. and Racke). 
A., i, 598 ; {WIllstatter, Graseu! 
and Kuhn), A., i, 1200, 
action of (Vosburgh), A., i, 64 ; 
(Nklso-S and HiTCiicoeic), A. i’ 
3S8. ' 

activity of, when mlsorbed (Nelson 
and Hitchcock), A., i, 184. 
actiui of riitrophenols on (Rona and 
1 >ach), a., i, 65. 

action of <piinii>e and narcotics on 
(Rona and Bloch), A., i, 6.5 ; 
(Rona, Airila, ami Lasnitzki),' 
A.. i,959. 

a-livify of, in yeast (Miller), A., i. 
202 . 

estimation of the aclivity of (llAUn- 
iNc), A., ii, 800. 
lodates. See nndt-r Iodine, 
lodimetry. potassiiun dichromale as a 
suiKlard in (Vo.SBUP.CH), A. , ii, 863. 
Iodise in speeie.'i of Aonn'iiurm 
(FnEUNULER, Men.voek, and Lau* 
REST). A-, i, 98. 

a!i«orpiion spectrum of (Lindsat), A., 
it, 599. I 

absorption and fluorescence spectra of 
(Pr.iN'G.'HEtM), A., ii. 178. 
emission sjvctrum of the vapour of 
(BASnAV-ZiEMECKJ), A . ii, 674. 
re.sonance sf«ectratn of (Mecki), A., 
ii, 177 : (PuiNGsHpiM), A., ii. ITS. 
electrodeless discharge iu the vapour 
of (Rdbkrt.sos), a., ii. GIO. 
fractional dilfu.sioij of the vapour of 
(Konr-WEiLEit), A,, ii, 497. 
aks'irption of active liydrngen and 
nitrogen by (Wenut; Newman), 
A., ii, 639. 

ailsorption of, by silver iodide (Geil- 
MANN and Traxleb), A., ii, 371. 
colour of solutions of, at low tempeva- 
tures (Picc.AKO and Hebrmax.v), 
A., ii, 6,55. 

kinetics of alkaline solutions of 
(Likvts), A., ii, 359. 
eduilibrium lietwecn sulphur and, in 
.'olution (AMADORih A., ii, 561. 
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Iodine, coinparative purity of various 
specimens of (Fox:i.k and MoBRis), 
A., ii, 810. 

action of potassium azide rrith, in 
presence of carbon diaulpliide 
(Browse and Hoei.), A., ii, 847. 
compcnnda of starch with (v. Eui.er 
and Myrdack), A., i, 527, 1120; 
(V. Euler and Bergman ; v. 
Euler and LANURROhEN), A., i, 
921. 

action of sulplmrous acid with 
(Macatjlay), T., 552. 
iutrodiiclion of, into the hxiniati 
system, and its elimination (Bouii- 
r.uiGNON and CoiJnuuHft), A., i, TO-l. 

Iodine pc«/oxidc indicator for estimation 
of carbon monoxide (Katz ami 
Bi,ooMFiEr.i)), A., ii, 5S5. 

Hydriodic aci4 of nontralisa- 

tion of (Kiohauds and Uowb), 
A., U, 425. 

photi>clieniic.Tl oxidation of (Win* 
tjier}, a., ii, 808. 

Iodide*, photochemistry of the reaction 
between ferric salts and (Sasaki), 
A., ii, 772. 

ii rtuence of ferrous oxide on the 
action of hydro,?eu peroxide on 
(Pamku.ov 'and I'etin), A., ii, 
835. 

action of nitrous acid on, in presence 
of oxygen (Lomdari'), A., ii, 813. 
estimation of, in presence of bro- 
mides and chlorides (Koltboff), ' 
A., ii. 581. 

estimation of, by the formation of 
cyanogen iodide (Lang), A., ii, 
782. 

Iodic acid, reattion l»etween snlpbur- 
ons acid and (Skrabal), A., ii, 
488. 

use of, in <lctcction of oi^anic bas's 
(Ko.sestiialer), a., ii, 327. 
estiuiBtion of (Kiktchi), A., ii, 519. 
lodate*, reflection spectra of (Schaf.- 
feu and ScnuBF.BT), A., ii, 180. 
detection of, in ^wtassiiim iodide 
{Lacji vr.Ti:E\ A., ii, 71*1. 
Hypoiodon* acid, dis.sociatiun constant 
Ilf (Fdriti), a., ii, 281. 

Iodine estimation : — 

estimation of. in animal tissues 
(Damiens), A., ii, 79. 

Iodine electrode. Elcrtrmlc. 

Iodoform, action of light on (Bl'tlek), 
A., ii, 604. ! 

action of, on magnesium alkyl h.al jid.H 
{BrsAoni), A., i, 1002. 
action of, on tnagfic-sium alkyl and 
aryl Lromidos (Oi>no and BiSAnm), 
A.', i, 513. 


Iodoform, compound* of, with salts 
of organic bases (Steinkopp ami 
SCHWEN), A., i, 118. 

Ion*, structure of, and isomorphism 
(Qiuum), A.,ii, 483. 
properties of, and chemical facts 
(Orimm). a., ii, 690. 
existence of homogeneous groups of 
large (Nolan), A., ii, 251. 
ad.sorption of (Kolthoff), A., ii, 19 ; . 

(MrKHEKJEE). A., ji, 689. ’ ’ 

hydration of (Aschkenasi) A ii 
258. ' ’ 

anUgoniam of (Brenner), A,, i, 907 
specific interaction of (Brunstkd) a 
ii, 481. ^ ’’ 

relative toxicity of (Camkrox anii 
Huli-enbeug), a., i, 499. 
electrolytic. See Electrolytic ions. 

Ionisation, tlieoriea of (Freuenh viiv\i 
' A., ii, 112. 

by «-rays (Wilkin.s), A., ii, 607. 
and lattice energy, in relation to ionio 
properties (Grimm), A., ii, 690. 
infliieneo of the solvent on (Ne.si.e) 
A., ii, 420. ' 

in electric ftnuaco experijnents (Kim.;' 
A., ii, 810. 

experiments on, with a timgst n 
furnace (Comftmn), A., ii, 8:12. 
nni|ihoteric (Noyrb and Wilson), A 
ii, 692. 

thermal, of metallic vapours (Toi- 
M.xN), A., ii, 18. 

of aliphatic acids (WiNDijscn miJ 
Osswald), A., ii, 123. 
of gaseous elements at high teniper* 
atures (Noyes and Wilson), A., ii, 
810. 

of weak electrolytes (SrnoouL), A., ii, 
31. 

Ionisation potentials, measuremeiit of, 
in thermionic valves (Palmer), A., 
ii. 108. 

of gases (BorrUEli), A., ii, 608. 

Ionium in raiUiim res'dues (Rona), A., 
ii, 250. 

lonogen linking, nature of the (KaufF’ 
MANN), A., ii, 866. 

IpuTolic acid, constitution of 
and Shimidzu), A., i, 506. 

Iridium : — 

ChloroiridiaUs of cobalt- and olncni- 
iiun-ammines (Benbahi, 
and Ei'Kstein), A., ii, 515. 

Iridium organic eompounds with pyn* 
din« (l)Ri.f:vrNE\ A., i,859. 

Iron, structure of (MijooF.), A., n, 381. 
Hj>ectmm of (Mui.lkr), A., ii, "25^ 
inR.ss .spectrum of (Aston). A.,ii, 71^' 
Rontgeii-ray spectrum of (IH-ank aim 
Frkkf.'), A , ii, 801. 
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Iron, emissiTity of (Lubowsky), A., ii, 
103. 

as a photochemical catalyst (BAfDiscn 
and Bass), A., i, 993. 
diffusion of carbon in mixed crystals 
of (Tammann and ScHfiNKRi), A., 
ii, 772. 

diffusion of hydrogen through 

(Schmidt and Luckr), A., ii, 198. 
crysfalfine structure of (Westcrks 
and A., ii, 152; (West- 

OREK ami Phraguen), A., ii, 711. 
rate of solution of, in ferric alum 
(COLLENDBRO aud lioDFOIiSS), A., 

ii, 481. 

rate ot solution of, tii dilute sulphuric 
acid (Friend and Dennett), T., 41. 
and its oxides, equilibrium of, with 
carbon and its oxides (Keindxrs 
and VAN Groningen), A., ii, 153^ 
(Eastman), A., ii, 505. 
meteoric. See Meteoric iron, 
“saccharated,” colloidal nature of 
(Mannich and Ko/.^hn), A., i, 
718. 

Iron alloys with carbon (Honda), A., ii, 

ni. 

with carbon and Iwron (VtmEf. ami 
Tamma.vn), a., ii, 852. 
with carbon and chromium (Dabvrs), 
A., ii, 70. 

with carbon aud tungsten (Dakves), 
A., ii, 70, 

with niarigaaese, clectrochetnislry of 
(Tammann and Vaders), A., ii, 
330. 

with uranium (Poi.r.siiKiN), A., ii, 
152. 

Iron salts, excretion of, in urine (Ki^cn), 
A., i, 898; (Khrenberg and KaU* 
siT.v), A., i, 907. 

Iron pentof’arbonyl (Mono and Walus), 
T., 30. 

hydroxide, adsorption of. by j>reHpi- 
tated manganese dioxide (Gf.Losu), 
A., ii, 589. 

hydroxides, naturaUv-occunin" 

(Willmann), a., ii, 76.' 
nitrosocarbonyl (Mond and Wadli.v), 
T., 35, 

oxide, separation of, from ralrlum 
oxide (CHAKiiior), A., ii, 31D. 

Ferrie salts, photocheiiiislry of th»* 
reaction ixjtween iodides aud 
(Sa.‘iaki), a., ii, 772. 
reduction of, by mercury (MrCAv 
and Anderson), A., ii, 217. 
chloride, photochemical dissociation 
of {PuxE]>DU and Vodket), A., 
ii, 41fi. 

chloride, reduction of (PirKLEsh 
A., ii, 299. 


Iron : — 

Ferric hydroxide, colloidal, prepara* 
tiol) of(BRADFiEi.D), A., ii, 507. 
ad8')rptioD of sodium alizarin by 
(Bull aud Adams), A., i, 355. 
atlsorptiou oi railium-^ and *0 by 
(Cban.stok and Hutton) T 
2843. ’ 

oxide, heat of coigulatiori of, by 
electrolytes (Browne and 
MATHKW.S), A., ii, 196. 
equilibrium of sulphur trioxide, 
water and (Posnjak and MsiJ 
WIN), A., ii, 772. 
colour of (Hedvai.l), A., ii, 38). 
precipitation* of calcium oxide 
with (CnAKuiou), A., ii, ifi3, 
separation of aluiniuium oxide 
and, from luagncsmin oxide 
(CiiARKiou), A., ii, 873. 
sulphates, equilibrium of formation 
of (Aj-i*i.ebev and Wilkes), T,, 

Ferrous chloride, equilibrium in the 
•system anunnnium chloride, 
water, and (Clf.ndinsrn), T., 
801. 

hydroxide, redneiug action of(MiyA* 
Moro), A., ii, 647. 
oxide, mechanism of tlie catalytic 
action of (Pamfii.ov and I’bti.s}, 
A-. ii, 83.5. 

sulphate, conipouud of chlorine and 
(R<<hm), a., ii, 648. 

Iron organic componndi with phosphorio 
acids (Fakbenfabriken vorm. 
F. Bavku & Co.), A., i, 6-31. 

Ferric salts of l:2:3:4-benzodlquinonfl. 
l:3*dioTime (Morgan* and Moss), 
T., 2857. * 

with pyridine or quinoline (Wein- 

i. ANi) and KissUSg), a., i, 26.3. 

Ferrous ethyl iodide (Job and Reich), 

A., j. 645. 

Iron, cast, estimation of carbon in 
(Batta and Thyssen), A., ii, 395. 

esliuiation of sulphur in (Mai:ixot\ 
A., ii. 224. 

Steel, crystalline structure of (West- 
• hieV and hiNTiH), A., ii, 152; 
(We.stgi;en and PhuagmEn), A., 

ii. 711. 

(euipeiitig of (I’orcHOLLE), A., ii, 
299 : (Ohari'y and Gke.net), A., 
ii. 507. 

A^ traiisforniatiou and quenching of 
tCiiiKASHiGE), A., ii, 852. 
solubility limii.s of carbon in 
(Darves), a., ii, 70. 
solid sodium hydroxide as solvent 
' for carbon dioxide in analysis of 

(Kf.li.ky and Evers), A., ii, 160. 
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Iron, cast : — 

Steel, detection and estimation of 
vanadium in (MissoN), A., ii, 459. 
estimation of carbon in (Batta and 
Thyssen), a., ii, 395. 
estimation of chromium in (Losana 
and Catiozzi), A.,ii, 589. 
QStimation of chromium and nickel 
in (Simion), a., ii, 529. 
estimation of cobalt in (Et>er), A., 
ii, 458. 

estimation of manganese in colori- 
metricaliy (Heslinoa), A.,ii, 660. 
estimation of nickel in (RUBBlcins), 
A., ii, 163. 

estimation of auJi'liur in (Marin'ot), 
A., ii, 224. 

estimation of vanadiom in (Cain 
and IIostktter) A., ii, 320 ; 
{Kuoi'f), A., ii, 590. 

Iron estimation and separation 
estimation of (Kikoohi ; Kano), A., 
ii, 721. 

estimation of, after rednetion with 
hydrogen sulphide (LunI)T;i.l and 
Knowles), A., ii, 88. 
estimation of, in presence of copper 
(Wakk), T., 358 ; (Thornton), A., 
ii. 528. 

estimation of, in blood (Brown), A., 
ii, 319. 

estimation of phosidiorns in (Mur- 
MANN), A., ii, 226. 

separation of aluminium and (Ciia* 
LUPNY and Breisch), A., ii, 588. 
separation of manganese from (Carus), 
A., ii, 88. 

Iron pyrites. See Pyrites. 

Iiatin, and its derivatives ( Borsch e 
and Meyrr), A., i, 53. 
laatini, silver >alt.s and ethers of 
^Hantzsch and Meyer), A., i, 1178. 
liatins, bromo- andchloro-, and their de* 
riv<tivos (GitANOMOfoiN), A..i,36.8. 
5:7-f?ibromo-, 5:7-d»chloro-, and 
4-chlyro-5-bromo-, and their silver 
compounds and derivatives (Hel- 
ler, Benahe, and Hochmith), 
A., i, 1059. 

lift tin series, isoineri.sm in the (Hel» 
LEP.), A., i, 1058; (Mantz.sch), A., 
i, 1177. 

Isatin-a-bensylozime, and its alkali 
salts (Hantzsch and Meyeu), A., i, 
1179. 

Itatinhydrasone (BoRscuEand Mevrr), 
A., i, 54. 

Ii&tiii-S-iQlpliODic acid, and its potass- 
inm and sodium salts, hydrazones of 
(Martinet), A., i, 279. 
IsRtin-6-s'alphonic acid, sodinm salt, 
hydrazones of (Martinet), A., i, 278. 


Isatin-yeliow series, colouring matters 
of the (Martinep), a., i, 278. 
Isatogenie acid, ethyl ester, oxinie 
(Hbi.lf.r and Boessneck), A., i, 370 . 
Isatogens (Heller and BoESfjXF.cR) 
A., i, 869. 

Isatoio acid, 5:7-cf/bromo-, and 
chloro-, and 4-chlorO'5-bromo-, arj 
their salts and derivatives (Hei.t.kh 
Benade. and Hochmuth), A,, i, 1059 I 
Isatoids (Heller and Benai^e), a., j 
.582. 

Isatole. 5:7-rftcliloro- (H eller, Benalk 

and lIoniMUTn), A., i, 1060. ’ 

Ishikawaite (Hhibata and Ktmura} 
A., ii. 861. 

Isomerism, geometric, in relation to tli? 
formation of films (Adam), A., jj 
424. 

^•Isomerism, Hsntzsch’s theory of 
’(Mapkhtno), a., ii, 344. 
Isomorphism, ionic structure 
(Gkim.m), a., ii, 483. 

Isoprene in relation to canulclioiK; 
(STAuniNOER and Fritsciii), A., i 
1013. 

brominaliou of (P>F-Kumann), A., i, 
1106. 

addition of hydrogen haloids lo 
(STAun!N<;BR, Kreis, and Sckim), 
A., i, 978. 

jfjbromide and dil>romO' (STArDiNOKU, 
Muntwyler, and Kupkeh), A., i, 
979. 

Isotopes, structure of (NEi'r.L’iiUE];\ 
A., ii, 107. 

band spectra of (Grebe and Konf.s', 
A., it, 4. 

dilTercnce betweetj series spectia of 
(KiinENFEST ; Bonn), A., ii, 5dS ; 
(XioHoi/SoN), A., ii, .'iSS. 
and the transformation of atoms 
(Meitner), A., ii, 15. 
separation of (Ml'LLIKkN and Har- 
Kts.s), A., ii, 295 ; (Mit.i.ikf.'.), 
A., ii, 492 ; (Haiskins), A., ii, m. 

J. 

Jalropha ntrc<vi, oil from seeds of 
(Orimme), A., i, 98. 
laondice. bile pigments in (Rosenthal 
and Meiku), A., i, 198. 

Jejunum, htinian, sucrose-splitting 
enzyme in the {v. El’LER and Mvk- 
uack), a , i, 29.5. 

Joglone. See l:4-Xaphlhaq’iiiioii^ 
5hydroxy-. 

yanCKS constituents of {Zci-t- 

NEr), a., i, 1098. 

Juniper oil from Cyrenaica (Masskw, 

I A„ i, 945. 
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rxiniperus oxycedrus, constituents of tlie 
wood of(HUEitRE), A.» i, 505. 

Jute- See Corf/wms caytsularis. 


E. 


•Eft«ica*»me oil, constitnents of (TsUJi- 
^OTO and Toyama), A., i, 297. 
KftOllnite {kaolin), decoinposttipn of, 1iy 
ndcro-otg'iTiiaris (Veji.nadsky), A., i, 
1096. • , . 

Kasolito, composition and radioactivity 

of (ScHOEP), A., ii, 154. 

KataphiOW®* of metallic compounds of 
Tiroteins (Bbneijk kxti and Redello- 
^ Alves), A., ii, 683. 
of waterin organic InjuidafOvEMAN'r), 

684, 

Kawaic acid (Mu R a yam a and Mayrda), 
A., V, 265. 

a.Xawaic acid (Morayama and 
Mavkiu], A., i, 265. 

Kawa'kawa resin (Slubayama and 
MayedaK a., i, 265. 

■gsittnolio.” See Herring roe. 
Keelsylte frotn Bolivia (Gohiio.s'), A., ii, 

Y-rfttin (IlEIDL’SCHKA and KOMM), A., 


Ketens (SrAunixoKR and Hai->ei 0, 
A., i. 28; (STAUmsiiER), A., i, 
238, 240 ; (Staudixcek and U.m n- 
SAM), A., i, 1014; (Stauui.nceb 
and Meyer), A., i, 1015. 

(limenc (Dieckmass* and AViit- 
maxn), a., i, 1156. 

Ketcnacetals (ScuEiBi.KKand Zie«nei:\ 
A., i, 426 ; (StaUPINOEU and Rath- 
s\M), A., i, 1014; fSTAn'isoRii'and 
MkyeiO, a., », 103.5. 

Ketenethylimina (StaI'Ihxoer and 
llArsEi'.}, A., i, 29. 

KeteEimine derivative* (.SrAri>iN<;Eii 


ajid Havskm), a., i, 2S.^ 

EeteaiiiQi oornpounds (Wej)Bkisd and 
Wr.iNAXn), A., i, 234. 
Ketenphenyliiaine {SrAnnx<;En ami 
Hauser), A., i, 29. 


Keteatriethylitun, broino-, and moiio- 
and dichloro- (WKnEKJ.vn and 
Weixami), a., i, 235- 
Keto-acids, degr.iilation of, in the 
aiiiiiinl organism (Woi;iN<;Eit), >• 
90 . 


1-Eeto 2 aldehydoacenaphthene, 

5(or 6)-hroiiJO-, and its derirativos 
(Mayeb and ScHoxi’Ei.nER), A., i, 
U67. 

1 Keto-5-aniinotetrahydronaphthaIene. 
5-a':etvl derivative (Schuoetek ami 
Tetrali-S G. m. u. fi.), A., », 1036. 


Keto-anils (Reudei.iex), A., i, 145 ; 
(KxoEVEXAGEf. and Baiie), A., i, 
760; (Kxoevesagel and Goos), A., 
i, 751 ; (Kxobvexagki,), A., i, 1060. 
0-KetO'base*, syutLeds of (Maxnich 
and Hkilker), A., i, 351. 
S-XetocampbaDawpi-carboxylie acid. 

See p-Camphocaiboxylic acid. 
a-Keto-a-campholenic acid, and its aemi- 
carbazone (Ciia.vdra.sexa and I.v- 
OOLD), T., 1554. 

S‘Xeto-3‘carboxy*7'7'diinBthylliezoie 
acid (CirA.VDUASEXA, Ixgold, and 
Thorpe), T-, 3549. 
l'Keto-2-einnainylidenetetrahydrO' 
naphthalene (H£?.zog ami Kp.bidl), 
A., i, 3168. 

a-Xeto-3j6-dieth73gIntarie acid, ami its 
calcium salt and semicarWone {De- 
SHAPASDR and TjIORI’B'. T., 1439. 
5*Keto-4:7 dimethyl 4:5 dihydroindole- 
dia2ine(l:4) (Kerm.ack, Perki.v, and 
K<*in.xsoN). T., 1888. 
5-K8to-l:fidiniethyl-4-:5C’propyltetra- 
hydronaphthalene (IvUeicxa and 
Skidei.), a., i, 562, 

Xetodimtroacs, formation and properties 
of (.Vi.KSSASDRit, A., i, 558. 
Keto-enolic mixtures, .‘ipectrochemieal 
and voluiuetpic analyei.'t of (y. 
Ai w'EKS and Jacorsen), A., ii, 
168. 

3 Keto S ethoxydihydroiodeli-S-caTb- 
oxylic acid, 1 -hydroxy-, ethyl and 
methyl c.=!ters (Helleu and Boess- 
I NiTK), A., i, 370. 
j Ketogenic balance, calculation of, from 
I nsi-iratory quotients (ShaefEB), A., 

1 i. 83. 

■ Ketogenesis {Wilder and Wixtbh), 
j A-.i, 893. 

5-KeW-'f-gluconic acid f-cmicarbasone- 
stmi'-arbazide (KlLiAXi), A., i, 1112. 
i a-Ketoglntaric acid, ootniensation of, 
j with o-phenylenedianiiue (Kox, 

I Ste\ Exsox, and THni:pR\ T., 664. 

i o-'.l-Keto 2-hydroxy-3-methyltetra' 

hydronaphthalcne-3-ttcetic acid, lac- 
tone. amt it.s -silver salt and derivatives 
(K<‘X, Stevexsox, and Thorts), T., 
»160. 

l-Keto-5- and -S-hydroxytetrahydro- 
naphthalcnes, and their derivatives 

,ScHi:<‘r;TER,andTKTiiALix G. m. b.H), 
A., i. 3036. 

3-X6to-2 methoxydihydroindole 2-caTb- 
oxylie acid, 1 bvdroxy-, ethyl and 
methyl esters iHellkk and Boess- 
i xEi K\ A., i, 369 
I l.Keto-2-jnethyl-2:3:4;4-Wmcbloio- 
^ tetrabydrouapbtlialene (Fries and 

i Lohmaxx), a., i, 29. 
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3-Eeto-4-mdthyl'3:4*dilk7dT0*4earbolme 
(Kermack, Fkrkik, and Robinson), 
T., 1887. 

5'K6to-l-met]i7l<4uiiprop7lt«traltydro* 
naphtlialene, and its semicarbazone 
(Ruzicka and Minoazzini), A., i, 
1001. 

S-Keto-l-metbyltetrahydronapliULalene, 
l:3:4:4-<c<r«chloro* (Fries), A., i, 
43. 

1- Ketoymnaphthindane, 3:3*<i^ic1iloro- 
(FI.EISCHBE and Hetze), A., i, 1138. 

S'Keto*l:3:4-naphthi>'»'Criasisb-4-carb> 
ozjlie acid, eth}’! ester (Diels and 
Sorensen), A., », 119-1. 

2- Eeto*l:3:4-naphthisotTiazuLe-6-siil* 
phonic acid (Diels and Sournsen), 
A., i, 1194. 

Xetonec, preparation of (Badt.sciie 
Anilin- k Soda Fabrik)^ A., i. 
218; (Hunt), A., i, 810. 
pre[iaration of. front mineral and lar 
oils (IIaiuues), a., i, 514. 
condnctirity of mixtures of acids with 
(Kendall and Gross). A., i», 33. 
halocliroijiisiu of (Hamzscii), A., i, 
656. 

action of [dio-spliorus trichloride on 
(Conan r, MacDonald, and Kin- 
nry), A., i, 186. 

interaction of thiocarbaniides and 
(Taylor), T., 2267. 
sodium derivatives, action of acetylene 
on (IxiCQCiN and Wof.sK.vo), -A., i, 
617. 

aliphatic, decomposition of (Mailiie', 
A., i, 935. 

action of trimethyleuetdilorobroniide 
on (Billon), A., i, 71". 
aliphatic-oromvic, meliing poinds nf 
(Maji.va, Kaoaoka, and Tamapa;. 
A., i, 257. 

aromatic, synthesis of, by means of 
zinc organic compounds (Mali it* 
NEit), A., i, 457. 

cyclic, of the quinoline series, pre- 
paration of (Farbwekkb vorm. 
Mei.ii'er, Llciur, a Bkuxinu), A., 
i, 867. 

nusatnrated, reactivity of (Bl'CK and 
IIeilbkon), T., 1095. 
formation of. from tertiary ethinyl- 
carbinols (Meyer and SciivsiERh 
A., i, 556. 

detection f-f (BoruArLT and Gros'-, 
A., ii, 666. 

eetimation of, with hydroiylaminc 
(Bennett and Donovan), A:, ii, 
535. 

Ketones, o-halogenated, action of amines 
with (^[ayeii and Fkei'SI»), A., i, 
865. 


Ketones, a’halogeuatc<l, condeneatinn r,f 
aldehydes with (Bauer and W«.i. 
nrr), a., i, 1034. 

oximino-, bisulphite compounds of 
(Gastaldi and Braunizer), a ; 
626. 

ifftliio-, formation and properties of 
(Naik and Avasaks), T., 2592. 
Ketone-aleohol, C«H,OgCl, and its deriv- 
atives, .from o-chlorobeozaldehyde atid 
acetaldehyde (NeubSRQ and Libber 
MANN), A., i, 305. 

Ketonic oomponnds, role of, in 
formation of sugars (Gbelmvydfa^ 
A..i, 607. 

S-Ketonte esters* action of bromine on 
(Kohler), A., i, 552. 

3- K6tO'8‘0-iiitrophen7l*d:4dih7dro* 
quinoline (Nerek), A., i, 545. 

4- Keto-s oetahydroanthracene, and ita 
eeinicarbazone (Sciirorter and Te. 
TIIAUN 0. M. B. H.), A., i, use. 

d-Keto-soctahydrophenanthrene, am] its 
semicarb-izoiiee (.Schkoeteb and Tr- 

TKALIN O. M. B. H.), A., i, 1137. 

2'Keto-4 phenyl-l*melhyM;2-dihydr6. 
pyrimidine, and its 5:C.dibronji(ie, ftnd 
6{or 5)-broino- (Man.sicii and IIiil. 
NEK), A., i, 372. 

2 Keto ^-phenyM-metbylhezahydrQ- 

pyrimldine (Mannu'H and HeilsrhI. 
A., i. 372. 

2 Keto 4- phenyM*inethyl*l:2;5;6 tetra> 
hydropyrimidine, and its bronjo-fjeriv. 
alive (M.a.snkti and Hf.ilnbk', A i 
372. 

Ketopinic anhydride (Wedeeind and 
Wr.lNAND), A., j, 649. 

Xetopinyl chloride, and its action with 
iriethylainine (Wedekind and 
SANi»), A., i, 543. 

4 Ketopiperidinepropionic acid, ethyl 
e-'ter (Kiv.Icka and Sridkl), A., i, 
1057. 

Ketorhamnonio aeid, constitution of 
(Kjliani), a., i, 1112. 
a Ketorhamnooio acid, lactone and 
its 7 ^-niiri)plienylhydra 2 oue (Kiliani), 
A,, i, 224. 

2-Keto-6-snlpho-l:S;4-napbthi>otriai- 
iiie-4 carboxylio acid, ethyl ester 
(DiEt.s and Sorensen), A., i. 1194- 
a Xetotetrahydronaphthalene (Schkoe- 
IKK nnd Tetkamn G.m. d. H.)» A., i, 
K'.36. 

<r''-l-Xetotetrahydionaphthalene-3- 
acetic acid, end its aemicarbszoiia 
(Stf.vknso.v and Thorpe), T., 1721. 

i-Ketotetrahydronaphthalene-S-8ulpli- 

onie acid, 5-hydioxy-* and its phenyl' 
hvdrazone wiili ita metallic salts 
(Fn iis iitid Stix), a, i* 451. 
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Ketotricarboxylio aeidfl, from 

pyroclioloid»ni(5 add and alkaii hydr- 
oxide ( WiELA^D and Schuijenbl’isg), 


a KfitO'd^T'trimathylsaccinic acid, and 
itsc-mdensatioD products with pht-nyl- 
enediaminea (Kok, Stkvekson. and 
Thorpi), T., 663. 

Ketoximes, thermochemiatry of (Do!:a- 
BiAi-SRA], A., ii, 548. 

KidneyB, permeability of the glomerulus 
menfhrane of, for sugars (Ham- 
BUKGER), a., i, 490, 491, 79u, 919 
proteolytic enzymes of‘(llEDiN' A i 
1212. ■’ * 


Kinetics of nnimolecular reactions 

(GAiiNJiu), A., ii, 358. 

Kojic acid, aud bromo-, and hydroxy-, 
aiui tljeir salts and derivatives 

(Yabuta), a., i, 939. 

Krypton, estimation of (Movreu and 
Lxpai'e), a., ii, 394. 

Kynurenic acid, constitution and deriv- 
atives of (Spath), a., i, 173. 


I. 

Lac, Jajmnese, constituents of (Ma- 
.1I.MA), A., i, 262, 263. 

Laccol dimethyl ether ozouide (Ma.uma 
and Kuuo), A., i, 264. 
tt-Lactanilids, iSdnchloro- (Passi-rimI 
A., i, 731. ■ •’ 

Lactase in yeast (Wii.L-aiATiER atid 
OfPRNlIF.lilER), A., i, 203. 

Lactic acid, formation of,fromdextio«f l.v 
peptone (Schlatter), A., i, 1096 * 
synthesis of inactive (Pjrak), A.,i,610. 
heat of combustion of (MEYauiioe) 
A., 11,475. 


action of thionyl chloride on (IIi.ai.sk 
and Mostagne), A., i, 7i5. 
in plants (Pranzkk and Key.'>.nek\ 
A., i, 310; (Franzr.n and Siers)’ 
a., i, 311. 

destruction of, by yeast (Liebk.v), 
A., i, 796 ; (v, Flirtii and 
Lieden), a., i, 1219. 
by yeast and by blood-ceils (v. 
Forth and Likhex). A., i, .502 
m b'ootl (Hastino.s), A., i, 81. 
lormation of, in muscle (SlEyRKHnF' 
A., i, 86. 

function of, in muscle {Foster and 
Hovlb), a., i, 398. 
effect of sugar injections on the excre- 
tion of (WoRAczEwsKi and Li\d- 
Nrr), a., i, 402. 

organic li.juiils 
(UAkbela), a., ii, 460. 
detection of, iu tissues (Laquer), A. , 
n, 325. 

estimation of (Clauses), A., ii, 5^3. 


‘ A ,1431 “'1 iLlLKOMES), 

“f formation and 
it)(lroy8ia of (Kailas and Nei, 
MASS), A., ii, 433 

‘*‘*A.‘;‘1""i6°7’ 

niicro-eii, nation of, in milk (KosiEs 
T TmvoLLE), A., ii, 323. 

Laevidulinase (Mayeda), a., I 694 
Laevoglucosan, foimation of. by dis’tilla 
Uor. of carhohi-diatea (Kaup.ek and 
l».O.SENBERC), A., i 812 

<P“tiEr'a„d Boss), 

'leriratim of 

( 'Allt and Salomon), A., i, 427 
Isvulosa (d/TO-to.; sugar), 'fti. 
paration of (Hardiko) A i 919 

action of ozone on solution, of 
{SciJoNEEAfM), A., 3 223 
acetone derivatives of’ (Irvine and 
f^AllEIIsos), T., 2146. 
cOD.-titutioD and rotation of compounds 
01, with boric acid and sodiu.-n 
liydro.xide (Gilmour), T., 1333, 
decomposition of, by pyocyanio bacilli 
(Aubel), A., i, 201. 
elfc-ct of, in dlabete.s (Desurez 
blERRY, and ItATHERY), A., l’ 
1215. * 

detection of. in presence of aldoses 
(Koi.TiioFFb A., ji, 166. 
estifnniion of, iu straw (Collins) A 
ii, 323. '* 

Lmvalosecartoiylic acid, f-phenyl- 
hydrazide of (Kii.r.ANil, A., i, 1112. 
LavuloBephosphoric acids, iron salts 
(r ARISENFARRIKKJi VOKif. F. BaYER 
A Co.), A., i. G31. 


Levnlosuria (B-aTaRexscheen), A., i, -196. 

iodiue in species of(FKEUN'r)- 
t-ER. MKS.AGER.and I.AL-REN'T),.\.,i,e8. 
Laminaria, action of feiraonts on (Gru- 

ZEW.vKA;, A., i, 11. 

Lamp, sodium, for polariiiictrj (Fales 
an-i Morrki.l), ii, 43. 

Landolt’s reaction (Skrabal), A.,ii, 4S8. 
Lttuf- 111,1 ojinara, nil from the leaves of 
iMorLMJii.i. aud Vkiuhachalam^ A. 
i. 754. 

Lanthanum, atomic weiglit of (Baxtbii), 
A., ii. 293 ; (IIotkins aud Drigos), 
A,, ii, 770. . 

spectrum of (Okfiso), A., ii, 676, 
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Lanthanam, arc spectra of Hop* 

KINS, aud Kremers), a., ii, 244. 

Lanthanum oxide, density and molecular 
volume of (Piundtl), A., ii, 379. 

LaadaninSi synthesis of (Spath and 
I/ANcj), A., i, 568. 

Laudanum, dete(^tion of safiron in 
(Guerhet), a., ii, 793. 

Laurie acid, potassium s.alt. oUra-filtra- 
tion of solutions of (McBain and 
Jexkins), T., 2325. 
sodium salt, equilibrium of sodium 
chloride, water and (McBaix and 
Burnett), T., 1320. 
cellulose ester {Gkun and Wiitka), 
A., i, 114. «- 

Lavender oil, constituents of (Rouiie- 
Ueutrand Fils), A., i, 847. 

Lead from uranium minerals of Mada- 
gascar (Muguet), a., ii, 216. 
arc spectrum of (Hrmsalech and 
de Gramo.vt), a., ii, 176. 
baud spectra of, and of uranium-lead 
(Grebk and Konrn), A., ii, 4. 
electro-deposition of (lIucnE-s), A.,ii, 
446. 

and of its dioxide (.Mei.lon and 
Rkinharu), a., ii, 817. 
separation of the isotopes of (Dii.lox, 
Clarke, and Hinchy), A., ii, 710. 
vapour pressure curve of (Inuolu), 
T., 2419. 

liquid, density and surface tension of 
(Hoqness), A., ii, 29. 
solubility of bismuth in {Di Capua), 
A., ii, 676. 

solubility of cadmium in (Di Caita), 
A., ii, 576, 

test-papers, preparation of (Oi.ivikr), 
A., ii, 396. . 

reductions with, in volumetric .in- 
alysis (Treadwell), A., ii, 780. 
poisoning. See Poisoning. 

Lead alloys with mercury, estiiimtion 
of lead in (Mellon and Kkiniiaud ■, 
A., ii, 787 ; (Mellon), A., ii, 
870. 

with strontium, con.stitulion of 
(Piwowarsky), a., ti. 644. 
with tellurium (Dkeifus.'?), A., ii, 
503. 

Lead salts, ba.sic, constitution of (W ein- 
LAND and Stboh), A., ii, 767. 
soluble, action of, on plant growth 
(Bonnet), A., i, 412. 

Lead axide, abnormal crystallisation of 
(LowNDts), A., ii, 216. 
cbrnniat^, solvolysi-* of (Hicks and 
Craig), A., ii, 622. 
chromates, basic (Hicks), A., ii, 147. 
cqnilibria of (Jaeger and Germ.h), 
A., ii, 65. 


Lead haloids, compounds of ammonia 
with (Biltz and Fischer), A. ii 
851. ’ ' 

molybdates, equilibria of (JAEOERatl^i 
Germs), A., ii, 65. 
nitrate, crystal structure of (VEGARn) 
A., ii, 503. 

electrometric titrations with (Kolt- 
HOFE), A., ii, 781. 

fliallous nitrite (Cuttica and Paci- 
ELLo), A,, ii, 378., 
oxides, physical chemistry, of (Glas- 
STONE), T., 58, 1456, 1469, 2091. 
monoxide, iiomerism of (AppLEBEYsnd 
Rkiu), T., 2129. 
hydrates of (Glasstone), T., 58. 
density of (Brown, Cook, auJ 
Warner), A., ii, 571. 
fusion diagram of mixtures of 
bismuth oxide and (Belladek) 
A., ii, 777. 

.vfsynio.xide (Glasstone), T., 1456. 

electromotive properties of 
(Glasstone), T., 1469. 

;»4roxide, estimation of, in mioiuTn 
(Bosis), A., ii, 587. 

Triplumhie te^ro.'tide (Glasstone),!., 
1456. 

Lead sulphates, equilibria of (Jaeoie 
and Germs), A., ii, 65. 
sulj)hide, solubility of (Tuumpler), 
A., ii. in. 

tungstates, equilibria of (Jaeger and 
Germs), A., ii, 65. 

Plumbates, preparation and electro- 
chemistry of (Grube), A., ii, 570. 

Lead organic eompoundi, actiou of 
thallic chloriiie on (D. and A, £, 
Goddard), T., 260. 
diphenyl, salts of, with organic acids 
(Goddard, Asuley, and Evaks), 
T., 9S1. 

«li.p-tolyl, triplienyl, tritolyls, and tri- 
P'xylyl, and their haloids (Krause 
and Ufe.Is.sAUS), A., i, 602. 
telraphenyl, use of, iu preparation of 
orgauo-metallic coin\tound3 (God- 
dard, Ashley, and Evan'.s), T,, 
978. 

trialkyl and triaryl fluorides (Krause 
and Pohland), A., i, 644. 

Lead detection, estimation and lepart- 
lion : — 

detection of atnall quantities of, m 
urine (Schumm), A., ii, Sl7, 
estimatiou of (Fairhall), A, ii, 
659. . 

estimation of, electro- volunietrioaliy 

(MacInnes and Tow’nse.nd), A., n, 
456. 

I estimation of, volumetrically 
UNEK and Ens), A., ii, 861. 



INDEX OF SUBJKCrrS. 


U.n77 


dtUetion, eitiauitloftt and Mpara- 
tion;— 

egtimation of, Tolumetncally, with 
fcrrocyaoidea (TiiSAD%v£LL and 
Chk»vkt)i a.* u, 78fl. 
estimation of, in lead amalgams 
(ilEMiON aud Bsikbabd), a., ii, 
787; (Mkllo?;), A., ii, 870. 
estimation of. in wau:r (Avanr, Hem- 
iNCf’vVAT, Akdsrson, and Uead), 
A., ii, 161., 

efttimafion of, and its sejiaration from 
antimony, copi,er and tin (Kling 
and Las-sieub), A., ii, 86. 

Ifgi anode. See Anode, 
teadttee, formation and dUglomeration 
of (Tkiel), a., ii, 63. 
leather, d 5 ’eiDg, tanning and pteserva- 
tioii of (Rakuzin), a., i. 702. 

Lea 7 M> dietribution of carbohydrates in 
(ScRROBDan and Hobn), A., i, 

disappearance of starch from (Mo* 
lisch), A-, it 309. 

dead, carboliydrates in (Comkes and 
KoKtKB)i A., i» 1222. 
old and young, manganese content of 
and AsTBtc), A., i, 1098. 
young, oxalic acid in (Bau), A., i, 


9U9. 

lecithin, precipitation of hydrosols of. 
by electrolytes (Kakjochi), A., 3, 

from c?gs, uneaturated fatty aoi.U 
from (Lkven* and Role), A., i, 
621. 

from Hrer, unsaturated fatty acids 
of (Lt.vese and Simms), A., i, 
424. 

eetiiiiation of, as ether-soluble phos- 
phorus (Le Breton), A., it. 168. 

estimation of, in blood {Randirs sod 

Knvpson), a., ii, 719. 

Lectures, delivered before the Clieniical 

Soiiifty (Rutherkoru). T., 400 ; 

(Gregory), T., 760; IBra';«;)i 

2766. 

Lsrture experiments with, atomic models 
(King), A., ii, 705. 

sliowins a time reaction (Mey'ER), A., 
ii. 636, 

on protective colloids (FrikND), A., 
ii, 267. 

to show tlie detection and estimation 
of traces of copper .(Hahn and 
Leimbach), a., ii, 870. 

with hydrazoic acid and azides 
(Browse and Hoel), A., ii, 840. 

to show the antiseptic action of mer- 
cury ions (JoAciuMOf.U'), A., ii, 
. 211 . 

.sjch, See Hirndo nudidnalis. 


eXXIT ii. 


IpEgnmiaois, assimilation of carbon 
Gioxide by {Kostvtschev), A., i, 
613. 

Lemon juice, growth-promoting factor 
of (Lkichtsstrjtt and Zielaskow- 
SKI), A., i, 1094. 

Lena, crystalline, lipoids of the (Gold- 
schmidt), A., i, 489. 
cleavage products from proteins of 
thefHiJiKATA), A., i, 4SD; (,1 rss), 
A., i, 1199. 

/jg/if-oapermum, essential oils from species 
of (Penpold), a., i. 44. 

Letsche’s acid. ISee BiluuUnic acid. 
f-Lencine, degradation of, by bacteria 
(Arai), a., i, 303. 

/•Leccinecholine, salts of (Karrrr, 
Gisler.Horlacher, Lochek,Madi£I:, 
and Thomans), a., i, 815. 
LeacocyanMelenopyrosin (Battegay 
and Hucei). A,, i, 669. 

Leocoeytes, e^ect of chemicals on the 
chemotaNisoffWoJ.y), A., i, 401. 
glycolytic action of (Fukushima), A,, 

i, 697. 

, Leuconle acid, constitution of (Homol- 
ka), a., i, 630. 

LeDccsio, isoelectric point of (LCEIU asid 
LA.NDAfSK), A., i, SSI. 

Liehenin, digestion of (Shimizu), A,, i, 
82. 

liesegang's rings, formation of (Mo 
UUIGA.N), A., ii, 3S ; (Ftschep. and 
McLaugklis), a., ii, 206. 

Light, emission of, by atoms {Fuster- 
ling), a., ii, 729; (Seeliger), A., 

ii, 801. 

scattering of, by dost- free liquids 
(Martin and Lkhkman), A., ii, 
335. . 

molecular scattering of, in R-pentane 
(Vrskateswaran), T., 2656. 
absorption of, by colouring matters 
(Lasarev). a., ii, 103, 832. 
livsolutioua (Lu.nelUND), A., ii, 8 ; 
'(V. HalBAN aud SlEDENTOPP), 

A,, ii, 3,32. 

blue, from the Kontgen tube, polaris- 
ation of(SEEMAN), A., ii, 8. 
ultra-violet, measurement of absorp- 
tion of (Wintiser. Baggesg.xard- 

Kasmussen, and Scureiner), A., 
ii, 729. 

action of, on gels (Holmks and 
Fatrjck), a., ii, 338. 

action of, on aqueous solutions of 
organic acids sod tlicir aalta 
(Jaeger and Berger), A., I, 
316. 

action of, on colloidal platinum 
• (Sueae, JO.NE.S, Neave, and 
Shlaceb), a., ii, 11. 



ii.ll78 
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LigBin (SIei.andeh), A., i, 325. 

Irom. straw (Pasciike). A., i, 325. 
from winter rye straw (Bkckmasn, 
Liesche, and Lehmann), A., i, 233. 

methylation of (Heuser, Schmu't, 
and Gunkel), A., i, 325. 
oxidation of (Heuser and Samuel- 
8EN), a., i, 812. 

spontaneons oxidation of (Schrapeu), 

A., i, 637. 

reduction of, with hydriodtc acid 
and phosphorus (AVillstaiteu and 
Kalo), a., i, 989. 
pine (Klabon)» A., i, 324, 418. 
detection of, in cells (van Zur), A., 
il, 94. ♦ 

o- Lignin, constitution of (Klason), A., 
i, 324. , , 

Lignlnaulphonic acids (McKee and 
B-vp.skt}, a., i, 1121. 
lignite, constituents of (Cli'SA and 
Croce), A., ii, 385. 
heat developed in adsorption of gases 
by (McLean), A., ii, 352. 
producer tar from (Rlimemasn), A., 
i, 22 ; (Fischer), A., i, 330. 
Lignocerio acid, and its derivatives 
(Rkigi. and Frcns), A., i, 712. 
Lignocerin (Bkiul aud Fi'Chs), A., i, 
713. 

Ligncceryl cyanide (Levene and Ta^* 
lok), a., i, 715. 

Lignooeryl alcohol, and its acetate 
(BRiOLand FtrcHs), A., i, 713. 
Lignocyanln (Paschke), A., i, 326. 
LlgnosQlphonic acid (I^lason), A., i, 
14. 

oxidation of (HiusER and Samvel- 
SEN), A., i, 812. , 

a-LigBOBUlphoaic» acid, and its salts 
(Klason), A., i, 824. 

Zi7iufa candidnm and vtariagon. i^ce 
Lily. 

Lily, formation of authocyanin ni the 
bulb scales of (iliRAMiE), A., i, 1100, 
1224. 

Lime-water, equilibrium between cetncnl 
and (Lorenz aud IIaeoekmann), A., 
ii, 59. 

Linolohydroxamic acid (Nicolei and 
Pelc), a., i, 644. . 

Linseed oil, drying of (Slan.sky), A., i, 
1113. 

oxidation of (Cofeev), T., 18. 

Linnsic acid, methyl ester (Bauek and 
IIardeoo), a., i, 984, 

Lipsmia (Bloor), A., i, 89. 

Lipase from castor beaus, preparation 
and ]iroperties of (Haley and 
Lyman), A., i, 390. 

action of autiseptiea on the activity of* 
(Palmer), A., i, 886. 


Lipase, action of quinine on (Uona and 
Reinicke), a., i, 67. 
liver, action of quinine and atoxyl on 
(Kona and Pavlovh":), A., i, 887. 
stomach, activity of (Sluiter), A.,ij 
887. 

Lipoids (Fuankel and Gilbeim; 
Frankel and Kasz), A., i, 294. 
physical chemistry of (Loewk), A,, ii, 
354. 

nltramicroacopy of (Hatkiri), A., i, 
19-2. 

action of, on metabolism in plant cells 
(Boas), a., i, 94, 613. 
nutritive value of (Takahashi), A.,!, 
699. 

estimation of, in blood (LEMELAKi.i, 
A-, i, 666. 

Liquids, physical iiroperties of, in equi- 
librium with llieir vapour (.SwiEy. 
ro8i.AWsKi), A., ii, 192. 
electromotive force and conecntrntipii 
at the junction of (FreundlichI, 
A., ii, 19 ; (Frrundlicii and Gvii- 
MANl), A., ii, 842. 
density of (Wjf.dbuauk), A., ii. 740, 
equation of compression of (Caki,), 
A., ii, 477. 

with intersecting vapour pressure 
curves (v. Recuenberq), A.,u, 120, 
solubility of, at high pressures 
mermans), a., i), 482. 
solubility of gases in (XeuhaVisen), 
A., ii. 621. 

solubility of liquids in (GoiinoN and 
Kkid), a., ii, 824. 

jiartial miscibility of (Bcbrisav), A ., 
ii, 428. 

surface pressure of tliin layers of 
(Marcklin), a., ii, 686. 
viscosity of (Hekz), A., ii, 821. 
calculation of vUco-sity and surface 
tension of (Creighton), A., ii, 426. 
laws of inteinal friction of (Hf.rz), 
A., ii, 352. 

adsorption of, by charcoal (Dkivfi; 
and Fiuth), t., 2109; (Harris- 
and Ewing), A., ii, 123. 
cliange of ]>ropertie8 of, on drjmg 
(Baker), T., 568. 
molecular fclotropy iu (Kaman), A., 
H. 603. 

extraction of, with the Soxr-t 
apparatus (HandoRF), A., ii, 496. 
anisotropic, structure of (Fr.iFi'fi 
aud Kotee), A-, ii, 129. 
scattering of Kontgen rays if 
(lil’CKKL), A., ii, 14. 
inversion of rotation in (Roiti'! 
A., ii, 415. 

duj.t-frce, scattering of ' 

TIN and Lehrman), a., it, 33^ 
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Ia([uidi, foannug, distillation of (KlaX' 
haki>i). a., ii, 472, 
slightly loiaoible, deterrainatioD of 
reciprocal solubility of (ChAne- 
V2AU), A., ii, 355, 427. 

mixed, aoparation of, by ceutrifuging 

(MutLlKKri), A., ii, 686. 
separation of, by distillation (Dup- 
TON), T., 306. 

liinnry mixed, theory of (Soimid-j-), 
ii, 4>2. 

vapour pressure of (Submidt), A., ii, 
119 ; (Faust), A., ii, 423 ; t< 'As- 
HEi ; Scnut/K), A., ii, 424. 
non-associated, vapour pressure aiul 

heat of va^>orisatlon of (Mortjm£i:)i 

A.,n, «lfi. 

coD-misoibl*. apparatus for extraclioti j 
of (Favolle and Lormand), A., ii, 
759. 

orgaijic, properties of (Herz), A., ii, 
23. 

refractive index of (IIimstedt and 
M’ertuejmku), A., ii, 725. 
freezing points of (Timmermans, 
VAN PER Horst, and Onnes), 
A., ii, 258. 

partition coefficients between water 
and (Smith), A. , ii. 430, 431. 
internal friction of (Herz), A., ii, 
30. 

kaUphoresie of water In (Gyemant), 
A., ii. 684. 

velocity of hydrogenation of, in 
presence of nickel (Akm.stbono 
and Hilditch), A., ii, 41. 
binary organic, classification of (Tim- 
me’bma-vs), a., ii, 25. 

8ui)«rcooled. spontaneous crystallisa- 
tion of (Hinshklwood and Hart- 
ley), A., ii, 200. 

superheated, pressure volume relation 
of (Wjsmeb), a., ii, 425. 
uiniercQolcd, melting iutecral of (Ftn* 
ofsox), A., ii, 614- 

lithium, isotopes of (Demfsteh), .4., ii, 
41”. 

arc spectra of isotopes of (McLennan 
A tid Ai.nslie), a., ii, 541. 
line spectrum of(MEUTON), A., ii, 803. 
trysts) structure of (BuvoET and 
£ars8En), a., ii, 499. 
attempt at transmutation of (WVOK- 
OIT], A., ii, 642. 

ions, hydration of (Baborovsky and 
Velissk), a., ii. 816. 
vapour, eloctrodeless discharge in 
(Robertson), A., ii, 609. 
bitbinm salts of weak inorganic aoid.s 
(Rohenhiim and Rxclin), A., ii, 239. 
Lithium antimoniodoliroinidc (Von:- 
a., ii, 651. 


Lithium chloride, solubility of, in 
quinoline (Walion and Wise). A. 

i, 370. 

cupric chloride, absorption of light ))y 
(Getman), a., ii, 412. 

chlorite (Levx), A., ii, 667. 
hydride (Htheaim and Michel), A., 
ii, 58. 

stiucture of (Br.rvoKT and Kaus- 
sB.v), A., ii, .669. 

hydroxide, heats of neiilmlisation r>f 
(UiCHARDS and Rowe). A ii 
425. 

nentralfsation of phenylstibinic 
acids by (S^iwidt), A., i, 482. 
nitrate, solubility of, lu ammonia 
(Davi.s, Olmsteaw, and Lunh- 
•STKCM), A., ii, 56. 

?«• and /^(/•LitbobBianic acids, and their 

derivatives (Bojische and HalI/Was^-;), 

A., i, 1160. 

LlthochoUc acid, methyl ester (Bor.^che 
and Hallwa.s-s), A., i, 1159. 
LUIiOsi>‘‘nninii, eriithrorhizon, colonving 
matter from the roots of (Majima and 
KlhODA), j, 946. 

Liver, function of the (Delprat and 
Wmi'i'LE), A., i, 86 ; (Prlka-v and 
Wiiji‘j‘Lr.), A., j, 490. 
fat exchange iu the (Lombroso), A., 
i. 702. 

spacial separation of glycogen and 
diiulase in the cells of (J.e.s.?ek)> A.> 
i, 195. 

basal inelaholism and utilisation of 
protein in discAscs of (AuD and 
Means}, A., i, 193. 
yellow atrophy of (Kahn and Bar- 
.SKY), A., i, 969. 

cmbryunic, glyccg^u formation iu 
(Aron). A., i, 702. 

j Liver oil, detecliou of, with sulphuric 
avid (Drummoni> and Watson), A., 

ii, 665. 

, Loellingite, cr\-st'il structure of (Hlg- 
1 (.iNe>', A., ii, 651. 

Loranthacee, constituents of some 
(Wester), A., i, 203. 

Lubricating oils- Sec under Oil^, 
Lubrication, boviudary, in relation to 
cheTnival constitution (Docbledav), 
T., 2875. 

Lnceme {alfalfa), proteins of (Osborne, 
Wakeman, and Leavenworth 
A., i, 99. 

water-soluble constituents of (Os- 
borne, Wakemav, and Leaven- 
worth), A., i, noi. 
hay, oitrogen compounds in (MlLLEi;\ 
^ A., i. 414. 

Luciferase, spcdficitv of ;lTAF.^F.Y), A., 
i. 299. 
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Lnciferin, specificity o£ (Harvky), A., 
i, 299. 

Iivmbang oil (West and Moktes), A., 
1, 95. 

Lu^neaeenee by fiame excitation 
(Howes), A., ii, 335 ; (Nichols 
and WijiBEB), A., ii, 806. 
inorganic (Tiede and Richier), A., 
ii, 215. 

of metallic oxides (Nichols and 
Wilber), A. ii, 105. 
of incandescent solids (Nichols and 
Howes), A., ii, 597. 

Langs, chemistry of the (Sammartino), 
A., i, 296, 1089. 

Lang stones'lScHERER), A., i, 966. 
Lnpeol, identity of xanthoslerol with 
(Ult^e), a., i, 826. 

Lapines, cttect of nitrogenous feriilUers 
on the alkaloids in (VociBL and 
"Weber }, A., i, 798. 

Lupi)ius albus, effect of cocaine oii the 
growth of (Machx and Living.ston), 
A., i, 798. 

Lateciam. atomic number offURBAix), 
A., ii, 505. 

Z.scriea spectrum of (Dauvili.ier), 
A., ii, 463. 

Lateocobaltic chloride. See Kexam- 
minocobaltic chloride under Cotalt. 
Lythium salicaria^ constituents of 
(Zellner), a., i, 799. 


H. 

Kagoesioxn, arc .spectrum of (Foote, 
Meggers, and Moulek), A., ii, 4 ; 
(IIemsalech and db Gramom), 
A., ii, 411. ' 

eti'ect of electric fields on the spectrum 
of (de Gramoxt and He.msalech), 
a., ii, 243. 

electromotive properties of (Heck), 
A., ii, 545. 

isotopes of (Df.mpj:ter), A., ii, 417. 

Xag^efliuin alloys, heat of formation of 
(Bit.tz and Hohorst), A., ii, 350. 
with cadininm (Gvillet), A., ii, 
570. 

with mercury, thermal analysLs of 
(Beck), A., ii, 545. 
ennililirium of ammonia with 
(Loomis), j\., ii, 291. 

Xagnesiam salts, distribution of, in 
blood (Kramer and Tisuall), A., i, 
1087. 

Magnesium dihydrogen ortliantiniooate 
(Obajdin), a., ii, 501. 
carbonate, formation of, from tlie 
oxide (Hedvall and Hecuerger), * 
A., ii, 766. 


Magnesium perchlorate, preparation an 
properties of, and its use as \ 
drying agent ( Willard and Smith) 
A.,ii, 850. 

haloids, compounds of ammonia with 
(Biltz and Huitio), A., ii, 59. 
nitrate, equilibrium of, with sodium 
nitrate and water, and magnesium 
salphato and water (Jackman ami 
Browne), T., 694. 

silicide, preparation of, and its clc- 
composition (Schwarz and Ko\. 
rad), a., ii, 846. 

sulphate, equilibrium of anunouiiun 
and potassium sulphates, water 
and (Weston), T., 1223. 
equilibrium of magnesium nitrate 
water and (Jackman and 
Browne), T., 694. 
pharmacology of (Ferrara), A., i 
500. 

sulphide, Dreparatioo of, pure, and its 
phospnorescence (Tiede and 
Richter), A., ii, 215, 247. 
rare earth phosphors of (Tiede aud 
Sculeedb), a., ii, 769. 

Magnesium organic componnds, use of, 
in syntheses (Herwortii), A., i, 
118. 

electrolysis of (Kondtbev), A., i, 
1128. 

action of cupric chloride 
(Tvknbr), a., i, 23. 
action of, on glntaronilrile (BitUYi- 
A.STs), A., i, 531. 

action of, on nitrile.s (Baerts), A, i, 
817. 

. with olefines (Krestinski), A., i 
1128. 

with pyridine (Spacu), A., i, 859. 
reactions of (GarcIa Banls aiiil 
Pasccal Vila), A., i, 734. 
alkyl haloids, action of halogen dc' 
rivatives of ethane and methane on 
(Binaghi), a. , i, 1002. 
alkyl and aryl haloids, action ol 
iodoform on (Oddo and BinauhiI, 
A.,i,313. 

allyl bromide, action of dichloroelliy! 

ether on (LesiueaI!), A.,i, 619. 
cy.anide, and its complex silver sxhs 
(Fighter and Sutek), A,, i, 
532. 

ethyl bromide, action of, with etlivl 
chloropropionatcs (Mockku anJ 
Barrett), A., i, 4. 
methyl bromide, action of, "itli 
phenylacctonitrilc (Uo.vdol'), A., 
i, 934. 

phenyl bromide, action of lliallt'us 
bromiilo on (D. and A. E. Go 1 'I>aui>Ii 
T.. 259. 
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Hftg&esioni. deteetioa, ««(imatioa, and , 
fteparatiou : — 

detectioa of, with fi-hydrozyquinone 
(Mounkr), a., ii, 659. 
detection of, in prAence of man* 
ganese and phosphoric acid (Piri:' 
QOTT'i), A., ii, 85. 

estimation of, colorimetrically (Hah- 
UETi' and Adaus), A., ii, 587 ; 
{Briggs ; Denis), A., ii, 659. 
estimation of, in nicfcel (Chalupny 
and Breisch), A., ii, 227. 
estimation of, vnlumetrically, in 
potassium salts (Vt^nTNEiM), A., ii, 
870. 

estimation of, and separation fi'om 
alkalis (BokostuoM), A., ii, 659. 
Magnetic field, effect of a, on catalysi.s 
by ions (Garkeu and Jackman), T., 
1298. 

MagostUm. and constitution of atoms 
{Weiss), A., ii, 23. _ 

Tolation between atomic struclui'e and 
(Cabrera ; Oxley), A., ii, 469. 
Maite, constituents of the pollen of 
(Anderson and Kulp), A., i, 
508. 

effect of aluminium and iron salts on 
growth of (Arndt), A., I, 1103. 
absorption of caleiutu chloride by the 
roots of (Keofebn), A., i. 614. 
proteins in (Seowalter and Cark), 
A., i. 1103. 

Haiie Oil, chemical composition of 
(Bacguman and Jamieson), A., i, 
414. 

Xalachite'green'leacosalphonic acid, 
pararosaniliue salt (Wieland and 
ScHEUINg), a., i, 58. 

Maleic acid, preparation of (Downs), 
A., i, 9S4. 

action of muscle enzymes on (Dakin), 
A., i, 792. 

calcium salt, crystallography and 
optical properties of(WHEBEY and 
Hann), a., i, 716. 

jncthyl ester, alkaline hydrolysis of 
(Skbabai. and Kaitr), A., ii, 434. 
Malic acid, formation of (Weib^ and 
Downs), A., i, 622. 
impure form of, in Cras-MiJac* a*(FRAXZ- 
EN and OsTERTAOt, A., i, 1223. 
excretion of(ToMiTA), A., i, 301, 
<i-MaUc aeid (FnEunRsnEBa and 
Bbauns), a., i, 623. 

Mfalic acid, activation of racenne acid 
by (McKenzie and Wai-kkr), T., 
349 . 

MsUc scid, hydroxy-. See Succinic 
acid, aminohydroxy-. 
nitro-, and its salts (Lachman), A., 
i, 107. 


SCalonamide, laonitroso-, derivatives of 
(ItENDALL and Whiteley), T., 2110. 

Malonanilide, amiuo- (Rekdall and 
Whiteley), T., 2119. 
iwnitroao-, ethers of (Rendall and 
Whiteley), T., 2115. 

Malon-^j-bromoanilide, mono-, and di- 
chloro-, and chlorobromo- (West), 
T.. 2201. 

Malondibenaylamide, tsooitroso., ethers 
of (Kendall and Whitblev), T., 
2118. 

Mslondietbylasiide, chlorobromo* 
(West), T., 2201. 

Malondimethylomide, didiloro-, and 
chlorobromo- *( W est), T., 2202. 
fwn»tr03O', ethers of (Kendall and 
Whitzlev), T., 2116. 

Halonhydrazidio acid, ])ota<is(um ethyl 
ester and benrylidene derivative (CUR* 
TIL’S and SiRREit), A., i, 723. 

tfaloaic acid, diethyl ester, reaction of 
s. -dichlorodimethyl etlicr with (Dox 
and Yodeb), A., i, 429. 
and its substituted derivatives, de- 
composition velocity of (BeB' 
NODLLi and Jakucowicz), a., ii, 
40; (Jakubowicz), A., ii, 361, 

I sodium derivative, condensation of, 

i with ethyl muconate (Farmer), 

I T..2015. 

! alkyl derivatives, eonversipn of, into 
' «-araino.acids (Cujvrips and 

' SlEDEK), A., i, 721. 

! esters, condensation of, with aro- 
i malic aniidines (Dux and Y ODER), 

! A., i. 374. 

I Malonic acid, halogen derivatives, qiian- 
I titative reduction of, )iy liydriodic 

I acid (West), T., JlOe. 

bronio-derivatives, absorption spectra 
of derivatives of (Graham and 
Macbetii), T., 1109. 
esters, action of hydrazine on (Hirst 
and Macbeth), T., 904. 
mono-, and rfi-cliloro-, JiiCtiiyl estcJ's 
(HiK.srand Macbeth), T., 2177. 
ethyl esfei’s, preparation of (Mac- 
beth), T., 1120. 

Ualonmetbylaailide, broruo-, and chloro- 
(Wesi), T-. 2199. 

Malonmethylbromoattilide, bronio- 
(West), T., 2199. 

Msloaodi'd acenaphthylaaidafFLEiscH' 
ER ami .ScHBA.Nz), A., i, 1143. 

Malononitrile, <fibromo-, rf/chloro-, and 
n’liodo- (Ott and Lop.mann), A., i, 
643. 

Malootatrabaiaylamide, bromo-, aid 
mono- and rfi-chloro- (M EST), T., 2200. 

* Malontetrabroaiophenylainide, bromo- 

(West), T,, 2m. 
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Malontetr&plienylamide, bromo-, and 
chloro- (West), T., 2199. 

Malt, diastatic action of, and ite pre* 
[>aratiotis (Lecoq), A., i, 312 ; 
(DuchAuek), a., i, 974. 
proteolytic enzymes of (Ltjndin), A., 
i, 959. 

Xaltaie (WiLLSTArrER and Steioelt), 
A., i, 306. 

removal of, from adsorbed substances 
(WiLLSTATTER and Kujin), a., i, 
283. 

action of arsenic compounds on(RoNA, 
AiniLA, and Lasnitzki), A., i, 
959. , 

non-ideutity of a-glucosidase and 
(WiLLSTATiEB and Steibelt), a., 
i, 282. 

genesis of, in plants (Palladia and 
PoEov), A., i, 614, 
in blood (Compton), A., i, 392. 
of dog’s serum (Compton), A., i, 
1087. 

Maltose, action of ozone on pure solu* 
tions of (Scuonebaum), A., i, 921. 
TMandelamide, preparation and raceiuis* 
ation of (McKenzie and Smitu), T., 
1353. 

Mandelic acid, tetra-acetyl glucose esters 
(Kaukek, ^'AOEU, and Smiu.sov), 
A., i, 253. 

Manganates. See uoder Manganese. 
Manganese, preparation of (Fi'jiba- 
YAsHi). A., ii, 617. 
spectra of(CATAl-iN), A., ii, 726. 
Pkontgen-ray spectrum of (Duane and 
Fbicke'i, a., ii, 804. 

Manganese alloys, electrochemistry of 
(Tammann and Vadkks). A., ii, 5S0. 
Manganese comp&unds in Howers (Wes* 
TER), A., i, 309. 

in the leaves of plants (Bebtr.ani) and 
Kosenbi.att), a., 1, 411. 
in young and old leaves (.fAi>iN and 
Astbuc), a., i, 109S. 
ri'de of, in plants (.MuHarciUe), A., i, 
906. 

in higher plants (Bep.tband and 
Ko.senblait), a., i, 95. 
in seeds (Wehtek), A., i, 93. 
Manganese (ftoxide, coagutalion of sols 
of (Ganguly and Phar), a., ii, 
829. 

adsorption of iron hydroxide by 
precipitates of (Geluso), A,, ii, 
689. 

use of, in the catalytic oxidation of 
ammonia (Piogot), A., ii, 142. 
alkali seleuatf's (Tdtt(jn), A., ii, 505. 
tnngsUie (Smith). A., it, 774. 
Mangaaone siilpiiidt', grt-en, prepara- 
tion of (Hahn), Aj, ii, 3S0. 


Manganese : — 

Manganates, velocity of reaction be- 
tween formic acid and (Holluta), 
A., ii, 700. 

Fernanganafte, mechanism of the 
reduction of (Holluta), A., ii, “00 
771. 

Manganitea, preparation and pro. 
perties of (Sabkar and Dhae), A. 
ii, 898. 

Mangunesa organic oomponnds.: — 
Mangani-acetie and -bensoic aeidi, 
complex salts of (Weinland and 
Fischer), A., i, 421. 

Manganese detection, estimation, and 
separation — 

detection of (Drrz), A., ii, 229. 
detection of, by oxidation to penntn. 

ganatc (Heslinga), A., ii, 5S9. 
estimation of (Hubeb ; Sarkae and 
Dhar ; Nicolardot, Geloro, and 
ll^GJ.ADR), A., ii, 398 ; (Winki.er), 
A., ii. 589 ; (Mi.vovici andKoLio], 
A., ii, 787. 

cstintation of, colorimetiiically, in 
steel and alloys (IIbslinga), A., ii, 
660. 

separation of, from iron (Caries), A., 
ii, 88. 

Uanganites. See under Manganese. 
Mangiferia {eiuatUhogen), and its derir- 
iitivfts (Gouter), a., i, 938. 
Mannanase (Maybha), A., i, 694. 
Mannitol, action of boric acid on (Dubiu- 
say), a., i, 1110. 

constitution nnd rotation of com- 
poujide of, with boric acid and 
Bodinm hydroxide (Gilmour), T., 
1833. 

Mannitolpboephorie acid, iron s<*i!t 
(Fakbknfabriken vobm. F. Bayep. 
A Co.), A., i, 631. 

7-Mannohepturonic acid, and its lactone, 

dHivativ€sof(KiLiANiandWiNGLER), 

A., i, 321, 

Mannose, preparation of (Clark), A , i, 
433. 

Manurial experiments, with alutniaiuni 
and iron aalta (Aunut), A., i, 1103. 
with silicic acid (Lemmermaxn aod 
WlESSMANN), A., ), 11U3. 

Maple. Korean. See Aver ginualn. 
Marble, corrosion of, by plant roota 
(CiiEMiN), A., i. 94. 

Marcasite, crystalline structure of (lii’5- 
<HNs), A., ii, 651. . 

Martensite, heat of transformation oi, 
into ^leariite (Yamada), A., ib 475. 
Matrine, consutution of (Koxno, 
KisHT, and Akaki), A., i, 269. 
Matter, eiiantiouiorphism ol 
i/KLLi), A., i, 410. 
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Mechanics, statistical, relation between, 
and thertnodyoamica (Tolman), A., 
ii, ‘Ihl- 

Ueconia aeid, eBtimation of. In opirnn 
(ANNEiT and Bosa), A., ii, 791. 

M/idkago falcatat yellow pigment from 
Jlowera of, and its ti-ansfunnatiou by 
ozydasea (Jonesco), A., i, 1224. 
Halamina, ^Wcyano-, end its salts (Ma* 
nELUNG and Kzrn), A., i, 440. 

' arvense, ancubin and 
melampyritol from (Bridbi. and 
Brabcke), a., i, 799. 
auciibin and sucrose in the aeeda of 
(Bridel and Bbabcke), A., i, 209. 
Kelanin from pyrrole (Rondoni), A., i, 

64. 

Uelanin aelds, formation of, from 
organic compounds (Adleb and 
WlECHOWBKl), A., i, 1170. 
physiological actioa of (Adleb and 
IViBCHOwaKi), A., i, 498. 
Melanovanadite (Linpokrs), A., ii, 155 ; 
(LlKUOlieX, HAMILTOKaod Palache), 
A,, ii, 305. 

gallipato (turkey), enzymes 
of the tatof (Hbi-bubn), A., i, 196. 
Melilitds. natura! and synthetic (Bi'i>- 
nixfvio.v), A., ii, 155. 

MelUtic acid (PHiLim; Pniuppiand 
RlEjPfliLiPHrandTHELE.v; PHii.im, 
Skka, and Fboeschi. ; PHiLim, 
3 exa, and Rohinson), A., i, 837. 

Meltiog point, relation of boiling point 
to (l.oBEXZ and Herz), a., ii, 
739. 

relation between boiling point, critical 
tetnpemiure, and (Pbi'I»’iiommk), 
A., ii, 349. 

of aliphatic-aromatic ketones (Ma* 
jima, yAGAOKA, and Ta.mada), a., 

i, 257. 

Kelting point determinations (Heiku), 
A., ii.25. 

ajiparani3for(l;YTENBOOAAR’r), A., Ii, 
471. 

Melting point tabes, use of, a.s rear-lion 
vessels (Fl'chsI, a., ii, 759. 

Membranes, colbKlion, auoiiialoua os- 
mosis through (Lobs', A., ii, 74‘i 
(1 b Hush's, for electro-osmosis (Prai s- 
iVJTZ), A., ii. 114. 

Mentha oil from (Kremkbs), 

A. i, S48. 

Menthane, cyano- (Li'CK), A., i, 41. 
Mentbanealdebyde ((..uck), A., i, 44. 
MestbanecarboxyUe acid, and its potass- 
ium salt (LCck), a., f, 44. 

Menthene glycol, chlorohvtliia of (De- 
icevk), X, i, 327, 

Menthol, preparation of (Smith and* 
A., i, 31. 


f-Mentbol, derivatives of (Luck), A., i, 

44. 

Menthone, preparation of (Siijxii and 
PaNEOLD), A., i, SI. 
oxidation of, by ferric chloride (Asa- 
iiiSA and Mituhok)), A., i, 667. 

Menthylaemicarbazide (Neigh bcp rs, 

FoHTeR,Oi,AiiK, M iller, ami Hailey , 
A., i, 881. 

MeTcaptani, action of clilojopicrin with 
(Kay and Da«), T., 323. 
2-Mercapto-l-p-iodoplienyl-6-methyl- 
benzinunasole, and its derivatis'es 
(Jacobsb.n), a., i, 591. 

2- Uercapto-5-methyIthiazo]e, and its 
metallic saU« And their use iti tuI- 
canisation (Hiicm and iiOMAM), A., 
i, 755. 

3- hf ercapto-l :4- naphtbaqnlnone. 
2-ammo-, acetyl derivative, and its 
iS'-metbyl ether {Fries and Kerkowi, 
A., i, 578. 

Moreaptoric acid, formation of, cltirijig 
the ingestion of [jvoteins (KArr- 
HAMMEB), A., i, 293. 

Mercerisation, heat developed in (Har- 
RATTand Lewis), a., I, 526. 

SIrreurUxh- vivace. See J/Vrenrui/tV 
perennU. 

Mcrcurialit perennh, content and dis- 
tnbutioo of sugars in (Gillot), A., i, 
1101. 

Metcary, atomic weight of (Bru.sstkd 
ant] V. IIevrsy), A., ii, 645. 
absorption and s|>ectrum of the vapour 
of(M*-LESNAK, AissniE, andCALE ; 
Franck and GRoiatAX), A., ii, 728. 
arc .spectiuiii of (Procopii']. A., ii, 
600. 

continuous spectrum of the vapour of 
(CiiiLi»), A., ii, 676. 
flnoi'ijseence siK;cliuin of {van* iiRr 
l.iscEX and Wo<m), A., ii. 215 ; 
(VAN* UER LingE-V), a., ii, 543. 
series si^ectrum of (Skemukr), ii, 
17. 

.stability of the luminous disch uge in 
((/iBSON* ami XuYEs), A.., ii, S12. 
v-apaur, electrodelc-a discharge in 
(lloBERisus', A., ii, 609. 

S(i»ajation of isotojics of (Hku.nsted, 
and V. Hevesv), a., ii, 149 : (.Mui.- 
i.iKKS and Harkins), A., ii, 295. 
critical constants of (WlbkrJ, A., ii, 
615, 769. 

deii-sily and surface tension of (IIOG- 
XBSS), A., ii, 2',*. 

Velocity of vapori.srttion of (VoLMtR 
and Ksteumaxx), A., ii, 193. 
decomposition of hydrogen raolecnles 
by {Cario ami Fr.ancs), A., ii, 
809. 
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Xeronry, solntlon of metals in (Skaitpt), 
A.» ii, 297 ; (Tammann and Jand> 
er), A.| ii» 825. 

reduction of ferric salts by (McCat 
and Andrrron), A., ii» 2l7. 
reduction of vanadic acid by (McCat 
and Anderson), A., ii, 530. 

Xerenry alloys {amcLlgams), use of in 
Tohmietric analysis (Kikucui), A., 
ii, 619, 721 ; (Kan 6), A.,ii,629,72l. 
witli alkali metals, relative densities 
of (Bain and Withrow), A., ii, 145. 
with alaminiiim, electromotive proper* 
ties of (MOllkr and Holzl), A., il, 
341. 

with cadmium, uie of, in analysts 
(Kan6), a., ii, 529. 
with ealeium, electrolytic preparation 
of (NeuhausknI, a., ii, 643. 
with copper (Paai. and Stsyer), A., 
ii, 446. 

with lead, estimation of lead in (Met.- 
i,ON and Re[.\hahi>), A., ii, 787 ; 
(Mellon), A., ii, 870. 
with magnesium, ihennal analysis of 
(Beck), A., ii, 545. 
eriutlibrium of ammonia with 
(Loomis), A., it, 294. 
with silver, preparation of (Muller 
and Hunig), iL, ii, 500. 
with sodium, electrochemistry of 
(Richards and Conant), A., ii, 
340. ■ 

with thallium (Richards and Smyth), 
A., ii, 841. 

XereuT eompoands, lecture experiment 
to show- the antiseptic action of 
(JOACHRMOOLU), A., ii. 211. 

Kercnry salts, physiological action of 
(Salant and Karitman), A., i, 794. 

Xereury ^J^rehlorate, electrometric ti- 
trations with (Koltboff), a., ii, 
655. 

chlorides, action of snlphur dioxide on 
(Stewart and Wakulaw), T., 
1481. 

oxychlorides (Tod a), A., ii, 769. 
Mercuric chloride, compound nf 
pyridincKetaine and ^f’AssEi.LA 
& Co.), A., i, 860. 
poisoning. See Poisoning, 
oxide, catalytic intlueoce of oxides 
on the decomposition of ( Kekda i.l 
and Fu^ as), A., ii, 147. 
sulphide, complex com(K)und of 
mercuric acetate and (Mioi.ati), 
A., i. 982. 

Xereury orgaule eompouadi (Kosxi), 
A., i, 605 ; (.Mamki.i). A., i, 695, 
1082; (Mamxi.i and .Mamxli-Ma.v- 
nxs.'HEP.), a., i, 1080; (Mamrli and 
^.loccoNT), A., i, 1083, 


Xereury orgaalo oompousds with di- 
hyarobenzofurans (Adamb, Roman 
and Sperry), A., i, 946. ’ 

with hydroxybenzaldehydes (Henrv 
and Sharp), T., 1065. 
with nitroanilines (Eharabcr, Loy. 

men, and Jacobsohn), A., i, 603 
dialkyls, preparation of (Marvel an,t 
Gould), A., i, 829. 
3:3Cdiethyldithienyl (Steinkopp and 
Hbrold), a., i, 850.. , 

mercaptide nitrites, and their deriv. 

atives (Rat), T., 1281. 
2:4:2':4'-/ciroDitrodibenzyl (Khae. 
abch), A., i, 190. 

ow'-rfrnitrodiphenyl (Wibaut and 
Jurgens), A., i, 694. 
2:4:6:2':4'r6'“Ac2anitrodiphenyl 
(Kharasch), a., i, 190. 
oxycyanide, explosion of (Merck) 
A., i, 640. 

oto'-Xercury-blepaitroanilins 

(Kharasch, Lommen, and Jacor- 
bohn), a., i, 603. 

Xerourio cyanide, equilibrium of 
ammonia with (Brinkley), a., i 
724. ’ * 

Xercuri-contpounde (Kharasch), A. 
i, 188, 189; (Kharasch and 

Jacobsohk), a., i, 189. 
Xereuriaeetie aeidi, phenol doriv 
atives (Mambli), A., i, 695. 
XereoridiamLseuobeosezie acetate 
(Veccbiotti), a., i, 478. 
Xercttribensoic acid, o-chloro-, n - 
butyl «'iter(WHiTMOREand Middle- 
ton), A., i. 889. 

p-Xeroaribie7>-utrobensoie aoid, 
esters of (Whitmore and Middle* 
ton), a., i. 889. 

Xereuridiearboxylic acids, esters, 
preparation and hydrolysis of 
(SmoELLER and Sciirauth), A., i, 
605. 

Xereorldimet hy lauUiue , o • n i t ro - 

/y-chtoro- (Kharasch and Jacob- 
«ohn), a., i, 189. 

1:1 XeTcurldimsthyleusbiB-l:2-dihf- 
drobensoforaa (Adams, Homan, 
and Sprr ry), A. , i, 947. 
Xerenriethylaniliue, p-nitro-o-cliloro- 
(Khauasch and Jacobsohn), A., i, 
189. 

XereorModides of alkaloids (Fius- 
<,ois and Blanc), A., i, 851. 
Xereurimethylaniliue, nilrochloio- 
derivatives (Khak.vsch and .Jacob- 
bohn), a., i, 189. 

Xerearimethyl- l:2-dihydrobeiuo* 
furan, 1-bromo*, 1-chloro-, and 
l-iodo- (Adams, Roman, and 
Sperry), A., i, 947. 
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Uerctiry orgwiio componnda : — 
Heourlnitroanilina*, cliloro- (Khak- 
ASCII, LoMMEJf, and Jacobsohn), 
A., i, 803- 

Kercnri'|’'Bitrobeii 2 oie aeid, o-cltloro- 
and o-hydi’oxy-, dtirivativea of 
(Whitmquk and Miomlbtox), A., 


Jlercarinitrophenols, ehloro- {Haixi.ss 
and Piioskoukiakoff), A., i. 604. 
HerctirtO'Dltroplxanoxid®, hydrojry-, 
godiutrf (Kaiziss and Phoskouria* 
koff), Am i. 604. 

lIercari-2*nitroTeBOTcwiol, 4-chIoro- 
(RAIZISS and PltOHKOUKIAKOFK), 

A., i. 604. 

Wercuri-fi-aitroaalicyUcaoid.a-cnloro- 
(RaizIsS aiid PjlO.SKOUiUAKOFF), 
A., i, 604. ^ , 

KeTCuriph«no*i6«.2*»itro-4hydroxy*, 

eodiura (Schamoekcj, Uauiss, and 
Koi.MEB). A., i. 391. 

Kercnry Mtimation and fleparaunn 
estimation oC, in ores (Ubinzelman.n), 


A., ii, 162. 

estimation of, in piDs (Fuan-.ois), 
A., ii. 67. , , 

separation of, from ailver salts (Koit. 
KOFF). A., ii, 160. 

KareutT catioda. See Catbode. 

Xercary electrode. See Klcetrodes. 
Xetilyl oxide, chlorohydrin. Sro /<■> 
Butyl methyl ketone, a-chloto-^ liydr- 


oxy-. , . 

Kesiiyleoe, additive compou.td ol t«tia- 
chlofopittlialie anhydride and (I’kkip* 
FEft and t'l.AiaK), A., t, 341. 

yUta^hcctuyterna Tivjl<rri, coiielitiifU's 
of tlie tube of (Behkei.kv), A., i, 
400, 493. 

Mesohydry (Odpo), A., ii, 367. 

Meiothoriam, chemical properties of 
(Yovanovitch), a., ii, 712. 

Xesoxalio acid, eodiunt salt end hrdr- 
azoueB of (Cuattaway and Hakkis', 


T., 2708. 

Mesoiamide, oxime of. Sec Malon- 
aiiiiile, teonitruso-. 

HetabolUtn, effect of radiotlioriuni on 
(illYADEBA), A., i, 966. 
effect of putrefaction products on 

(Hijikata). a., i, 493. 
effect of injection of salphnr on 
(Mkibp.-Bi»cii and BAaoitt, A., i, 


inalcaptonuria (Gibson and fiowAUD), 
A., i, 401, 

basal, in underweight children (Hli'NT, 
Nelson, and Oleson), A., i, S3, 
in menstruation (Wh.Tahike), A., 
i, 395. 

calcium (Rosemann), A., i, 1210. 


Metabolism of calcium and phosphoric 
acid (BLirnnoux), A., i, 83. 
carbohydrate (Elias and Sammar- 
Ttxo), A., t, 86 ; (Hbwitt and de 
P k/uzA), A., i, 395; (Elias and 
Wels.s; NEirwiRTB), A., i, 485. 
effect of light on (Pixel's, sex), A., i, 
1088. 

in diabetea (Allex and IVishart), 
A., i, 893) ; (Wagxeii and 
1 ‘aiinas). a,, i, 965. 
effect of simultaneous injection of 
adrenaline and pilocarpine on 
(VooEi. and Boiixsteix), A., i, 
395. 

chloride, during fhe menstrual period 
(Ei.sexjiariit and Schaefek), A., 
i. 83. 

cldoriue, in tuberculosis (Boexhexm), 
A., i, 1092. 

creatinine, effect of the thyroid on 
(SeoKXK), A., i, 1212. 
endogenouB. in tissues (Mitchell, 
Nf.vens, and Kendall). A., i, 897. 
nitrogen, ofhigher plants (CfliBXAi.L), 
A., i, 1225. 

Jiuclcic acid, effect of Runtgen ray.s 

OJl (PtNCL'SSFS and JlOilFZEBATUS- 

Floros), a,, i, 395. 
micleiii (KoTHEii), A., i, 202. 
of phosphorus in tetany (Elias and 
SriEGEL), A.. 5, 401. 
of pigraeuts (Fi;omholdt and Neji* 
.■^K.ssov), A., i, 387, 404. 
purine (KiKlTHt), A., i, 698. 
inlluence of food inge.siion on (Rose), 
A., i. 194. 

mpii.atory ( Burger ; Pedotti; Ash- 
Eu au.l Kdda ; Asher aud 
l><a'Bi.Kii), A., 4, 2S6. 
in glyc.'tmia (Bornsteih and 
Mv-j.leb), A.,i,392; (Bouksteix 
and Holm), A., i, 890. 
of inorganic salts (Gross and Under- 
niLL), A., i, 1210. 

of sugira, iutermediaiy (Stavb), A., 

i. 83. , . 

sulplmr (Lewis ami Root), A-, i, 
•:87 ; (Lewi.s, McGinty, and Rout), 
A., i. loss. 

MetacholBSterol, pre^Aration nnd pro- 
jkTtitfs of (LiF.’i*'HLTz), A., i, 541. 
Metallic alloys. See Alloys. 

carbonyls (Mo.vD and aLLIs), T. ,29. 
action of nitric oxide on (Moxi> and 
Wallis'. T., 32. 

chlorides, diss.x'Ulion of, in aqueous 
solutions (CrU.sTHEn SciU’LZE), A., 

ii, 76">. , 

coniKmuds, possible eMstence ot, as 
• v.ajjour (EruKEN and Neumann), 
A., ii, 567. , 
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Ketallio condautivity iu relation to 
electromotive lorce (Tammann), A., 
ii, 255. 

baloida, complex, determioation of 
crystal structure of, by iiieaus of 
Huutgen rays (Sciikhker and 
S'lOLL), A., ii, 514. 
hydrides (Epukaim and Michel), 
A., ii, 53. 

gaseous, preparation of (Panetii, 
JOHANy.SEJI, and MArriIlEs ; 
Panetu, MArriiiEs, and 
SuHMim-HEitBKL), A., ii, 383. 
hydroxides, constitution of (TiR- 
MAJjy), A., ii, 53. 

peptisatim of* (Oiiaiteuji ai:d 
Dhar), a., ii, 205,637. 
oxides, fonuatiou of, from hydroxiden 
(H. auJ U. V. Euler), A., ii, 831. 
Rdntgau-ray spectra of (Hedval), 
A., ii, 30C. 

luminescence of, sublimed in Ihe 
electric arc (Nichols and Wil- 
ber), A,, ii, 105. 

isomerism of (Applehey and Reid), 

T. 2129. 

hydrateil ( \Veiser\ A., ii, 575, 853. 
catalytic dvconiposition of (Taylor 
and Huleit; Kendall and 
Fuchs), A., ii, 646. 
salts refractive index of (Liman.n), 
A.,.ii, 173. 

molten, niolecuUr refraction of 
(Mfveh and Heck). A., ii, 329. 
absorption of light by (Okouce), A., 
il, b06. 

crystalline ]tarliclcs in soluHons of, 
vi.«ihlo iu the Tvudnll cone 
(TKAi'UEaud Klein), A., ii, 2'.’i. 
electroiyti; • disaociati^in of, in 
solution anri in fusi-d mid .soliil 
sutifs fUAi;iSM\vn>cii}, A, ii, 
186, isr, 183. 

mixed, eJectrolyvis of (CuKCrz* 
feldt), a., ii, 347. 
and their mixtures, electrical con- 
ductivity of. it) molten condition 
(HKNilAiH and Drekopf;, a., ii. 
109. 

temperature of ihe v.apoiir from 
boiling solutions of ;Harkek), 
A., ii, 26. 

vapour prea*uue of (v, Wakte-nbcro 
and SOHULz), A., ii, 146 ; (v. 
Waktcnbeho and 15 os.se), A., ii, 
739. 

Taf»our preasiire of saturated solu- 
tions of (Edgai; and Swan), A., 
ii, 349. 

vapour pressure curves of ammonia 
with solutions of (Dayis. Oi.m-* 
■STEAD, and hrN'p.srRi-M),A.,ii,49. I 


Metallic salts, solubility of, in aqueous 
ethyl alcohol and water (Treaii 
well), a., ii, 31. 
fused (Hekz), a., ii, 116, 739. 
thermal expansion of solutions (.r 
(Meyer), A., ii, 737. 
ailsorptioii of, by metal surfaces (v 
Euler and Zimuerlu.vd), a. ii 

preparation of gels of (CHARiTsfit 
Kov), A., ii, 827.. 

complex coloured, grouping of atom<i 
in (Wells), A., ii, 464. 
sparingly soluble solid, reaction 
affinity in syaieius of (liRo.vsTEn^ 
A., ii, 132. 

doublo decomposition of, and its 
geometrical rejjreseutation (Jiv 
ecke), A., ii, 427. 
re.rctiona of, with dimethyldithiol. 
ethylene (Mougan and Ledbui 
T., 28S2. ^ 

additive compounds of organic bases 
with (Petkrs), a., i, 48. 
action of solutions of, on the heart 
(Cate ; Zondek), A., i, 296. 
aelenidcs, preparation of (Moser and 
Doctor), A., ii, 46. 
sulphides, solubility of (Wkioel). A, 
ii, 644. ' 

used in meUllurgy, specific heat of 
(Boknkman n and }] e.sgsti:x. 
bbro), a., ii, 613. 
tcllurides, preparation of (Moser ami 
Kutl), a., ii, 48. 

vapours, thermal ionUatiou of (Toi- 
MAN), A., ii, IS. 

Metallo-albnminB, toxicity of (Aiuou), 
A., i, 500. 

Metals, constitution of (KiiAfs), A., ii, 
566. 

vacuum spark spectra of (Carteri, 
A., ii, 599. 

electromotive behaviour of (DH.tRl, 
A., ii, 20. 

allotropy and electromotive beha\ iour 
of (Smit.s), a., ii, 110. 
electrolytic deposition of (Kling airl 
fjA.ssiKi.li), A., ii, 537. 
calhmlic deposition of, on aluminiiiiii 
and chromium (KYROf'01'i.us), 
ii, 22. 

thermo-electric force, entropy, and 
sttecific heat of, at higli temperatuns 

(Latimf.r), a., ii, 814. 
crystal structure of (Hull), A., ii. 
624 ; (IlAuaiiiON and Ford), A., ii. 
825. 

impurities between the crystallihs of 
(Tam MANN), A., ii, 502. 
m^'irlmnical propertie.sof (OuiLLFT aiw 
I (.'ouuNOT), A., ii, 261. 
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increase in the size of grain 
of formed from powdered material 
(HAUERWALTi), A., ii, 740. 
aolubility of, in acids (Pkin-s), A., ii, 

488 . 

liilfasioii in, in the solid state (Sjp.O’- 
victf and Oaiitoceti), A., ii, f»71. 
diffusion and cementation of (Siuovicii 
and Cartoceti), A., ii, 68. 
ionic equilibria on the surfaces of (v. 
EULfiB, IlMDELius, and Zimmeu- 
lunh),* A., ii, 251. 

adsorption of metallic salts on the 
aarhice of (V. Kuleii and Ziumkk- 
LUND), A., ii. 822.- 
reactions on the surfaces of (Rupy), 

A., ii, 363. , . - 

corrosion of, influence of protective 
colloids on ( Friend and Vallamck). 

T., 486. 

passivity of (Evans; Giu.is). A., ii, 

8U. 

behaviour of, as catalysts (Sanpon- 
NiNi), A., ii, 557. 

catalytic oxidation by loeaua of 
(Karczag), A., ii, 42. 
velocity of the action of oxygen, 
hyd rogen sul [di ide, and the haloge ns 
on (Tammann and KObtkp.), A., ii, 

831. 

action of nitric acid on (Banerji and 
Dhau), a., ii, 750. 

compounds of pioleins with (Benk- 
BicF.NTt and Rebello*Alve>), a., 
ii, m. 

action of, on toxins (Krdstein and 
FiiRTH). A., i, 90. 

detlsgrati’d, positive ray analysis of 
the gases given off by (Thomson), 

A., ii, 565, 

dissolved in mercury, moWiiIar con- 
dition of (SkaVI'Y). a., ii, 297. 
afliiiitv of, for each other (Tam- 
mann and Jasper), A,, ii, 825. 
powdered, toxicity of (Abu>la), A., i, 
fiOO. 

Uariug, e-tinietion of tin in (X.usEi.t, j 
A., li, 721. , 1 

Vrecipitatimi of, Iry Ijydrogen sulpliidt? i 

(Smith), A., ii, 626. I 

estimation of gases in (Simons), A., ii, ' 
719. 

Hetal wirsi, hard drawn, atruclure of 
(f.TTISCH, Pof.XNYi, and \Vf.is»ES'* 
tiERO), A., ii, 201. I 

Keteoric iron from Texas and Calilorniii 
(Mehp.ili.), a., ii, 451, 452. 

Meteorite, the Aimaheim (.loirssroN 
and Er.LsM'om u), A., ii, 30f>. 
the Pitts (M( Cai.i.ik), A., ii, 306. ^ 

till' StiuthiiiOTfl, composition of (Me- : 
Lintock and EnnosI, A., ii, S61. i 


Methmoioglobin, absorption spectra of, 
and its transformation into oxyhfemo- 
Klobin ((iiTA«i,tAkiEi,i.D), A., i, 883. 
Hetbanalsnlphurous acid. See Sulphi- 
inriziiii. 

Methane, preparation of (OpMAXNh A,, 
i. 2. 

at'tiou of ozone on (Wiieki.er and 
Blair), A., i, 1105. 
ignition of mixtures of atmospheric 
air and (Mason and Wheeler), T., 
2079. 

synthesis of tlie polyacctic acids of 
(Ingold and Peuukx), T., 1414; 
{Ikoold and Nickolls), T., 16.‘J8. 
estimation of, In amali quautitics 
(Murmann), a., it, .591. 

Methane, brouiofrinitro- (Schudit, 
BarTBOLOME, and LubKE), a., i 
820. 

chloro-deriTatives, antiseptic action of 
(JOACHJMOGLU), A., i, 304. 
halogen derivatives, action of, on 
niagtiesiuni alkyl com^'ounds 
(Binagui), a., i, 1002. 
j>i tro- (SiMi M I PT, Sc nr m ach e r , 
Ba.ien', ai;<l ‘Wagner,', A., i, 
733. 

action of tripht-nyll:Tdr3zine on 
(flOLDSCUiUDT and Renn), a., i, 

! 478. 

Methaoedieulphonic acid, amino-, cojiper 
and niche) sili.s (DELfH'iNE and De- 
MAiiS), A., i, 923. 

Methaoetetra-acetic acid, au<l its salts 
and derivatives, and wcvano*, ethyl 
C'ti-r (ISGOLD and Niceolls), T., 
IHl.'.. 

Msthanetrlacetic acid. pr.-pivatiori of, 
a)i I its e.sttT,s (Is'tnHi.n and Perhen), 
T.. 1414. 

3aetheaylbi8-2r4dimethylpyrTole- 

3-carboxyUc acid, ethyl ester 
! KrSTKR, WlCRKR, M AL' HER, 
NiKMANN*. .‘s" iii.aok, Sltilayer- 
BACH, and AVilu<'\ A., i, 858. 
livilrocliloride {I'lsCHEn and /.hr- 
’ WF.CK). A., i, 75.8. 

Msthoxide, so<lium, action of, on benzo- 
pliHiinne rliJoride ami Ix-mzylideue 
cliloride (Mackenzie), T, 1695. 
4-Methoxyacctophenoae, 3-hydrosy-. 

See w.ACftovaidllonc. 

2-Methoxy-5-aldehyilobeiixoic acid, and 
irs ihrivatives (Wayne and Cohen), 
T..1022. 

2-MctliQxyattthraqaiaoae-l'carborylic 

acid (Bkad-shaw and Pkkkin*)i 'i’ l 
917. 

2 Methoxyaathraquinona-l-glyoxylic 

acid. metlivJ e-t<r (^I’.kai'SHAW and 
I'KRKIN), T!, S17. 



it 1188 


INDEX OP SUBJECTS. 


2-o>Hethox7l)enzeneasogl7ozallii» 
(PuMitBREK, Binarfl, Bittner, aud 
SCHUEGRAF), A., i, 1198. 

2-o'>Uethox7l)e]icenea>o*l:8-iUiphtlia- 
8altam-4-ialpho&ic acid, and its 
]K>iassium salt (Konig and Keil), A., 
i, 823. 

2''>lleUiOX7b6xisil, 2-bydroxy- (Scmon- 
DEUO and Kkaemer), A., i, 664. 

Metliox7ben20Lo acids, amino-, ami nitro- 
(fnoKLiCHKR and Cohek), T., 1652. 

d-Kethoxybenconitrile, 3>nitro- (Mat- 
TAAR), A., i, 251. 

4- K6thox7benzophenone-4'*arsinie acid 
(Lewis and Ciif-etham), A., i. 187. 

o-d'-Metboxybentoyl’oenzoio acid, pre- 
paration of, and its salts (Okkdorfk 
and Kelley), A., i, 8S4. 

d'-Hetboxybenzoylbenxoln (Greesb and 
Robinson), T., 2189. 

V-4Methoxybeaioyl-d'Pbenylethyl- 
methylmalozLie acid, and 7-bronio-, 
Tiietbyl tstei's (Komi.eu), A., i, 552. 

Xsthoxybenzyl Inoinides, isomeric, pre- 
paration and properties of (Lapwoutu 
and SaoESMiTH), T., 1091. 

^ Kethoxybenzylcinaamle acids, and 
their anilides (Ingold and Pep.p.en), 
T., 2386. 

d-;}-Kethoxybenzylideneamiiioac«&aph- 
thene (Fleischer and Schkanz), A., 
i, 1H3. 

c-Xetboxy'bsntylldeocaiiUiraDUic acid 

(Ekeley, Ro^ieus, and Swisher), A., 
i, 935. 

p-Xctboxybenzyl methyl hetone, deriv- 
atire.-? of (Le Hrazihec), A., i, 4.56. 

5- Xethox7-2bsiiz7l-2-meth7Uetrah7- 

drofaran (HELtEr.irii and Gkiiukk), 
A., i, 10. . 

o-amij>-Kethoxy-j5 bromo o-all7lprop7l- 
benzene (.Schmid r, Bautuuu>.m{:, 
and Lubke), A., i, 827. 

i^'Methoxy-5-bromo-a-ethoxyprop7l- 
benzene (Schmidt, BAiriiiOLoMr, ami 
Li'BKE), A., i, 827. 

B-Kethoxy-a-bromomercari/S-^-meth- 
oxyphenylpropionic acid, ctliyl r.stt-r 
(Scmkaujh and Geli.kii), A., i, 
1126. 

B-Xathoxy-a-bromomercuri-d-pbeDyl- 
propionic acid (Schrai'i ii and 
Gbllek), a., i, 1125. 

;B'XethoX7-a-bromomer€xiri<'v(/vaUrie 
acid, ethyl ester (ScJiUAUiii ami 
Geller), A., i, 1125. 

o- and ^-Kethoxy'S-bromO's-inethoxy- 
propylbenaene (Schmidt, llAuniuLt;- 
Mit, and LCbke), A., i, 827. 

a-^-Xetboxybromophenyl-S-hydroxy- 
propylamine. See Ariethoiealkaminc, ' 
broiuo-. 


jS-Xethoxybatyronitrile ( Bruylantri 
A., i, 924. ’’ 

6- Methoxy-2yy>-fnchloro-A«.propenyi. 

qaijioline-4-oarboxylie acid (Halbki- 
kann), a., i, 176. 

4- Xethoxyoinnamio acid, S-amino-, and 

3-bydroxy- (Mauthnek). A 
936. - 

a-amino-3'liydroxy-, a-benzoyl derip. 
atives (Spath and Laxo), A., i, 

p-Methoxycinnamyl alcohol . (Ka’ruri- 
and IIoKLACHsii), A., i, 825. 

jtt-Methoxycijuiamylidenemalonie acid 

(Higginbotham and Lapwoutii) t 
2828. - ■’ 

5- Xethoxydihydrindone, 6-hydioxy. 
and its pbcuylhydrazone (v. Konek 
andSzAMlK), A., i, 459. 

a Xethoxydihydro-o-aiiethole, d'liitio. 
(Schmidt, Schumacher, Bajex bij 
Wacser). A.,j. 733. 

7- Methoxy-7:12-dihydro-‘y-benzopheo- 

arsazine (Lewis and Hamiltov) 
A., i, 188. 

a-Methoxydihydro'V.'safrole, fl-nitro- 
(Schmidt, Schum.acher, BAjkx, and 
W'ag.neu), a., ), 733. 
2'-Methoxy-6:5'-dimethylbeazil, 2-hyilr* 
oxy- (SenoNBEUG and Kkaemeu), 
A.,i, 663. 

2‘Xethoxy-4:8-dimsthyIbenzoic acid 
(V. Auvveks and Sauuwej.s), a., i 
1032. ’ 

5- Xethoxydioxindole, and its diacetvl 
dorivative (IJai.hkrkann), A., 'i 
172. 

4'*Methoxydiphenylamine, 2:4-dmitrf). 
(Blo.m). a., i, 28. 

6 Methoxy 2:3 diphenylqpinftlin^- 
4 carboxylic acid (Halberkasn), A., 
i, 175. 

6 Methoxy-2-(2') farylquittoliiie 4-carb- 
oxylic acid (H ai.rkrkann), A., i, 17;'). 

Hetboxy-S-bydrozydistyryl ketones, and 
their di-rivativea (BrcK and Heil- 
BiioN), T.. 1097. 

3'-Methoxy-4'-liydroxy-2-Btyrylb8nzo- 
pyrylium chloride (Buck and Heil- 
i;ro.s), T., 1208. 

6- Hfthoxyindole, ami its picrate (Kel- 
MACK, Perkin, and Rubikson}, T., 
1879. 

G'Xethoxyindole-S-aldehyde ( K bbyack, 
Perki.n', and Kobi.sson), T., 1882. 

6 - Me thoxyindole-2- carboxydimethyl- 
aeetalylmethylamide (Krumack, 
pRirKiN, and Robinson), T., 18315 

lO-Hetboxylndopbenazine (Hai-lej-- 
kann), a., i, 173. 

/5-Methoxy-a-iodomercnri-l5-p-inethoxy- 

'| pbenylpropionie acid, ethyl ester 
1 (SciiRAUTH and Cklleh), A., i, 1123- 





JlrClS, 


SMethoxytastin and its derivative* 
(Halbbhkann), a., i, 172. 
5.Metlioxy-2-ketodihydroindole*3 cftrV 

j^-hydroxy., ethyl eater, 
and lU diacetyl denvatire (Halbri:! 
KANN), A., 1, 172. 

elIetlloiy-2.keto-l;2-dihydro4ninoliB«- 
4-carbi)xyhc acid (Halueiikans) a 
i, 176. ’ ** 

a Metboxy-3 k«tO'4-meth7l-3-4.di- 

liydKi-4;carbolme (K ekmack, Pbkkix 
and Robivsoh), T., 1889. ’ 

ll-Metlioxy-6*keto-4*methyl 4‘6.di- 

hydroiildola^a2ia»(l:4) (KauMArK 
I’KKKIN, and ROBI.VsgN), jggQ ’ 

5-Ifetlioxy*l*ketotetrabydroBaptithal- 
ene-a-BBlphonic acid, sodium -alt 
(FrcHS and Srix), A,, i, 451 

(Toth/bTtrl tfTVtnna qvava.-. <• 


Kethoxyl mops, apparatus fur estiina. 

tioii of (CYmmino), a., ii, 232. 
eMcthoxylnandelic acid, iamiiio 
(HAtnEBKANN), A., i, 172. 

Metboiy-p.m«nthan-8-oI, ' |,r„,„o 

(SciiMJDT, BAariroLojifi, and Hjuke) 
A., i, 827. 

3-Hethoxy-dp-methoxybrcmophenyl. 

ptoploaio acid, a-amino- (Sohuaitii 
and GF.tLEl!), A., 1128. 

8 aetboiy.d.p-methoiyphenylpropionic 

acid, a-aiiuiio., and a-iodo-, and ethvl 
ester of the I.itter (SciiitAf rii aild 

Uellek), a., i, 1120. 

4 Metboiy-3-methylbeazylideiieanthr- 

aallic acid (liKEtEY, IIooeils. and 
bwisuEli), A., i, 936. 

6-M6thoxy-4-niethyl-2:3.dUietocoum- 

araa (dcHOSCKno and Kuaesieii' 
A., i, 664. '* 

5 ¥ethoiy.9-inethyl.r-etbyI 4 5-di- 

(liiU Acnd 

Heidrich), a., 1, 3S3, 

!lIetboiy.4iiiethyl-l.bydrindoii«, 

li.vdrazones of (v. ArwEna, Him.ioei- 
p-inl vVuLp), A., 1, 1193. ’ 

(61)-Metkoxy-lmethyliiidole-2carb- 
oxylic acid (Kermack, 1 ‘eukin, and 
RoiiiNsoN), T., 1881. 
^“j?°,*^.f'“®'!‘y‘P'‘«‘‘7larainic acid, 

-A., 3. 

lHethoiy.3.mcthylryr;„propane-l:2. 
r ^fboiyllc acid (Im;oi.i.), T.. 26 o 4 

‘^'''“'™“(‘li^'>fSKnii and Geiuike), 

mrlio acid (HALnEnKABs), A., i, 

(KK0.nv, K.AVeEn 
378. JtuiiKEXBAcn), A., i’ 


TSiTSS'SSSsn. , 

ST.ilTBtK), A i 450 ^ 

MethciyaaphthaUacazobcnaened'. 

11 KiMi-cEunEE),’ a"'? if 
* 2:3-di. 

'rs!ps.s,ss:;, 

^ .... 


“eu-r‘dcr”’’‘r‘”‘' 

«cid). 

azoj.pheaoxyacetic acid, i-aminn^ 

2t4.rf7. 

I "“vr !• (Pl'il-'IZEER, 

2-Methcxyphenyl iodomcthyl ketone 
A.!'if 

PBBKlE.^and 

5-Metboiy-2-phonyl.2-methyltetra- 

bydrofuran (Helfeiuch and Ueurke), 

* “"t*' 2-liydroxy. 

•'S3 »'“1 Takaya,-,ia), a., i, 

Methoiyphenylpropanoae. See o-Metli. 

^\yliei.zyl methyl ketone. 

5-Methoxy-5.pheQyipfopjQjj^g acid 

B-Anuino-. vind a-bromo-, and their 
derivativea (8cHr.Atru auci Gel* 
i-Eu}, A., i, 1125. 

fl-2-liydroxy-, ami its derivatires 
A If Iv A., i, 1154. 

4 Mcthoxyphenylpyravic acid, S-hydr- 
L.\.\o), A., i, 568. 

o-actnoxy-2-phenylqi2inoliae-4'Carb- 

oiyUc acid, 5-amino-, aud 5-nilro- 
! (IUi.hekka.nx), a., i. 174. 

1 8'®Iethoxy-2-phenyltetrahydroquinol- 

1 (ilOCKMAYER), 
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6- Metlioxyqninoliiie, 6:8-<itainino-j 
8-aniino-5'ljj'dro.\y', Mid 6:8-rf*- 
liydroxy* (Jacobs and Hkidel- 
bbkobr), a., i, 671. 

7- Mctlioxyqtiinoline, 3-cbloro- (Ker- 
MACK, I’KiiKiN, and RoniNSOK), T., 
1883. 

6 MethoxyquinoUne-2:4-dicarboxylic 
acid, ami il3 salts (IIalberkank)! 

A., i, 174. 

6 MethoxyqumoUne-2:3;4- tricarboxylic 
acid (Haluerkakn), A., i, 174. 
6’-M6th.oxy-9-ral>auon.e, and its salts 
(Uabe, Kisdlku, and Waonkk), 

A., i, 3(12. 

6'-Methoxy-9-rahatooanoae, and tls 
salts (Raiie, Kindler, and Wagner), 

A., i, 361. 

Kflthoxyatearic acid, broino*. methyl 
ester (Schmidt, Bariholomk, and 
Lvbkk), a., i, 827. 
a'- mid 4 '-lI«tlioxy- 2 -styrylbeMopyryl* 
i Tim chlorides (BicK and HeilbroN), 

T., 1206. 

KethQxytetrahydcoxiaphtltal6nei,bronio* 

(Schmidt, DARTiiutoMt', and Lcbke), 
A., i, 827. 

2 -]fethoxy-ar-tatcabydronaphtAalexi» 8 , 

aniiuo-, biotnoamino*, uitro*, and 
nitroainino-, and their deriTatives 
(Schroeteu, Svanoe, Einbrck, 
Geixer, ai.d Riebk.nwaum), A., i, 128. 

2 -j£ethoxy*a/'-teirahydroaaphthaUiie- 

3-itilphonicacid;ScHRoETRH,SvANoE, , 

Kisbeck, Gellek, and Uiebensahm), ' 
A., i, 127. 

Metboxytetrapyridineferritetracbioco- 

ferrate, h><iioxy- (Weinland and 
KistjLiNO), A., i. 364. 

Mettoxytetrapyrjdineferritetrathio- 
cyanatoferrate, hydroxy* (W ElSLA^D 
and KisslISg). a., i, 365. 

2- and 4 -Metboxytoluoyl chlorides 
(Maviiinek), a, i, 457. 

2- and 4-Metboxylolyl ethyl ketones 
lilAVTlINBR'. A., i, 457. 
o(o*lIeUioxy'Wt*tolyl)-naphthylamine, 
/S-bydioxT* (WAHLaud Lantz), A., i. 
823. 

;8-Kethoxyi4'5Talcric acid, a-amioo-, and 
o-bromo-, and ethyl ester of the latter 
iScHKAUTH and Oei.lkr), a., i, 1125. 
l-Kethoxyxanthone, 4 cbloro* (Eckert 
and E.ndleb), A., i, 941. 

Methyl alcohol, }>r€pai ation of (Teaun’s 
FOR.-SCHUNO.-I.AROP.ATOBIUM), a., 
i. 522. 

purification of, with sodnnn^ hypo- 
chlorite (Menxies), T., 2787. 
equilibrium of carbon ili.sulphide ''^'ith 
(McKelvy and Simpson), A., ii, 
271. 


Methyl alcohol, crttiilihritiui in the 
system, water and (Pdshik and 
Glagoleva), T., 2813. 
reaction of water and, with, heated 
copper (Christiansen), A., i, 3 , 
poisoning. See Poisoning, 
toxicity of (v. Euler), A., i, 90. 
fate of, in the animal orgauiam (Ponih 
A., i, 498. 

detection of (H amalainkn), A. , ii, 703 _ 
eatimation of, and ils occurrence in 
the body (Jansch), A.^-ii, 232. 
Methyl groups, reactivity of, in lietero. 
cyclic bases (Mills and Smith), T., 
27*24. 

Methyl iodide, interaction of potassium 
plumbite and (Druce), A., i, 516, 
sclonate (Meyer and Wagner), a., i, 
€ 20 . 

Methylahietin (EuricKA and Metek), 
A., i, 830. 

a-Methyl*^-acetyliuccinic acid, phenyl, 
hydrazone (Fischer and Hebrmaxn), 
A., 1 1054. 

10 MfithylacTidiniain chloride, S.’S-ii- 
amino* HryyapiviA) (Thiemi), 
A., i, 69. 

and its condensation with form- 
aldehyde (Cassella (k Co.), 
A., i, 276. 

arsenical compounds of (Bssda), 
A., i, 888. 

Metbylal, rfihromo* (Feist), A , i. 912, 
a-Methylallyl alcohol. See Aa-Biiteu. 
•y*o). 

Metbylamide, r/tcyano- (MADElUNuaud 
Kern), A., i. 439. 

Methylamine chlorite (Lkvi), A., i, 527. 
4-MethylaminobaaEonitril«, 3-nitrci* 
(MArTAAR), A., i, 251. 
Methylaminoblsdiinethylacetal (Kei:- 
MACK, Perkin, and RoBI^■so^•}, T., 
1886, 

4-Metbylamino-6-earbozybe&zexeazo- 
benzene-i'-arsinie acid, and i\s 
sodium sails (Jacobs and Heidf.l- 
BERGER), A. , i, 75. 
l-Methylamino 4-a3 dlearbomethozy- 
hydrazinomethane {Dixi.a and Klein- 
KKLLRRh A., i. 1195. 
6-Methylainmo-5-ethylaainoiiracU, and 
its driivRTivea (BlLTZ and Heidrich), 
A., I, 383. , . 

q.^.McthyUminoethylglyoxahne.pliysi- 

ologic il action of (Dale and Di dleVp 
A., i, 403. 

6 MethylaminO'S-fonnylethylamino- 

uracil (Biltz and Heii'Ricii), A., 
383 

6-Methylamiao*6-formylinethylainUD 

liS dimethyluracU (Biltz and 
rich), a., i, 384. 
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6-MethyUmino-5-form7lmethylamino* 

Jmfthylnracil (Biltz and Bulow), 

6 Methylamino-5 fornybaethylamino- 

nracil (Biltz and Bitlow) A i 
382. ’ 

yi-Kathylami&oplienol (Society ok 
CHE& nCAL iMDUfiTilY IN Ba.SLE). A i 
81. ^ * ’ 
w-Uetliytaiiiiziapropiopl>eiione» and its 
hydrochloride and derivatives (Ma\- 
jiiCH atfd HeiLnejO. a., i, 351, 37l‘. 
Hethylammonlum chloride, aclioii of 
dicyanodiarntda with (Wehnek and 
Bell), T., 1790. 

rutlicuipentabroinide* (Gutdike and 
Krauss), a., i, 16. 

If ethyl-AS-amylenylcarbinol ( H ki.kej:- 
icH and Malkomrs), A., i, 431. 
Methyl AS-amylenyl ketone, and its 
semicarbazone (Belkbkicu and Mal- 
KOMES), A., i, 431. 

a-Methylazaylpiperidialnm iodide 
(Leonahd), a., i, 363. 
MflthYlanhydropicrorocellin (Forster 
and Saville), T., 821. 

UetbylaniUne Ijydrochloride, conversion 
of, into toluidine hydrochloride 
(Beckmann, Cokkens, and Lif- 
sci!E), A., i, 535. 

liydroferrocyanide (Cummino) T 
1296. /» 

4-MethyUailiDob«nionitriie, 3-Ditro. 
(Mattaar), a., i, 252. 

0‘4'-MethylanlIiao-;5-methylben2ophen- 

oae, o-2'-nitrt>«' (AIaykr and Fkeu.nu) 
A,,i, 867. ’ 

K«thyl-7ji-ani8ldme, preparation of 
(Kermack, Perrin, and Robin*on1 
T„ 1880. 

SMethylanthraquinone, 5:6:r:8*^tf/rrt- 
chloro-, and 5;6:7:8.^e^rafhloro. 
1-mtTo- (Farbwerke vorm. JHeis- 
TER, Lucius, A Bkuninc), A., i, 

3 Methylantbraqainone, I:.*!- and 1-8 
((iliydroxy. (Eder and Widmei:) \ 

1. 260. ' ’ 

SKetbylaathraquinone, 1 ;4-d<hydroxv-. 

See ShiVazarin. 

c-2'-MethylanthraqninoDyl.l''-amino- 
Deaeoylbenaene (AlAYERnndFREUM>' 
A., 1,866. 

3-Methyl.a3.antbraqnlnonyIi«ooxazoIe 

(tAARWERKE, VORM. Meisieu 
Li-Ciis, A Biuning), a., i, 179. 
^'■^tbylatropic acid, SS-rfichloro- (V. 

JllUCHEK). A., i, 842. 

(JAi-un 

A., I, 590. 

(Mayeh and 
SiEGLiiz), A., I, 740, 7 i 3 . 
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Methylbenzoxazole, o p„j.. 

(SKKAuPandl^E,,), A flff'’"-''" 
(Mills), 

*'“in '‘'■io'lM' 

loiii.Ls and ilRAuxnoLT/,). T 14fl9 
(KoMAm), 

1 Methyl-a-bromoetbylbenjene. Iv 

Al u hf.s and Koliios) A h ira' 

MetbyliyipbntaiK. {Ukmja.noV’^ Mil 
S-Ketbylbntane, aS-rf/bromo.Sy.rfi- 

(S''Al'r,I.VOEK, Jli-xy. 

a i’l ^ l^vpyEH), A., i, 979, 

S-MetbylbBtaBea7.Ji5iu.bojy]i, ^ 

yMethylbntane-flS.dicartoiylic acid, 

flr^cyai.o. ethyl ester (Hon 

SnEl.iKix), T., 22S2 

a-Metbylbatang.ol, a-bromo- (roUR. 
SEAL- and I’CVAL), A., i, 639 

3.Ketbyki.rf„butai.-i.oiie.3.aceti, acid, 
etb.il eelcr and its ii-nitropbenyl- 
l<v..razone (I.vgold), T., 1151.*^ ^ 

7-Methyl..^-boteiie, a-bronio- ’(Staud- 
^m;ek, Krhis, and Schilt), A., i, 

p >-Metbyl-AP-baUayrguaiacol (Staud- 
^NuEK, kuEiji, and ScuiLT), A., i, 

T-Methyl-AP-butenylmalonic acid, and 
its ethyl e.-bter (.Staudingei;, Kupi'< 
and SciMLT). A., i, 9rj<. * 

^j-7-Metbyl-A^ butenylveratrole (Staid- 
iNGRR, KkEis, and Schh.t), A., i, 978. 
y Metbyl-Aa-butineae^isopn-pc/iy/ficg/j^f- 
oj'-', preparation and derivatives of 
(SoHKjRLF.it and Fi,scuer),,\., j, 1109. 
r-lIetbylAa-butmen-Y'Ol, preparation 
Hud derivatives of (SfflEiDLKr. and 

riscHKR), A., i, 1108. 

0-MetbyI-fi-<ert.-bntylacraIdehyd e, and 
i^p.'A-inicarlvizoiie (LocQrt.v and Wou- 

.'^kng), a., i, 711. 

3 -butylacrylic acid (Loc- 

i.'riN and Woi sf.ng), A., i, 711. 
T-Itethyl-y-I.rf.-butylallyl alcohol, and 
its allo|<liaoatc (Locquix and Wou- 
sEsr.), A., i, 711. 
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^•MethylAft-bntylena, formation of, 
from t'soatnyl alcohol (Puyal), A,, i, 
617. 

i 9 -Mothyl*AP bntylene sulphide (Caun- 
GAERTh A., i, 421. 

Methyjicrt..butylethinylcarbincil, and its 
allophanate (Locquin and AVocsesg), 
A., i, 618. 

MathyPcr^.-bntyletbylcaibinol, and its 
allophanate (LocQiiiNand Wouseso), 
A., 1, 618. 

Methyl-i^-butylvinylcarbinol, and its 
allophanate (Locquin and Wouseng), 
A., i. 710. 

a-Kethylbatyric acid, /S*bromo-, pre- 
paration of (Joir.^-XSSON and Uao- 
man), a., i, 42.*). 

a-Methyl-flbutyrolActone, preparation 
of {Johansson and Hagman), A., i, 
425. 

1- lfethyl*4 carboline, S-cliloro- (Krr- 

MACK. Perkin, and Robinson), T., 
1885. , 

Methylcarbonatoacetonitrile (bONN and 
Falkenheim), A., i, 1164. 
Mathyloarbonato-a-ainiiio-Ji-butj^ic acxd 

{Curtius and Siebek), A., i, 723. 

2- Kethylearboiiato«l:3dim«tbylr^rfo* 
bntett-4-oiie'3-«arboxyUo acid, etlivl 
ester (Dizckmann and Whtmann), 
A., i. 1156. 

Methylcarbonatopheoylalanine ^ (tun- 

Tiua and Sieber), A., i, 722. 

v-Ketliylearbonatoresacetophenone 
(SoNN and Falkenheim), A., i, 

11®*- . , .• 
MethylchATicole, ultra-violet absorption 
spectrum of (Dcrrans). A., ii. 6. 

0- l-MethyM-dichloromethyl-A* * '.-ye/o- 

hexadiene-A^-propiouic acid, and 
4.hydroxy-, and their ethyl esters 
(y. Acwers and ZiEci.Enj, A., i, 
139. 

MlethyM-^rjchloromethyl-A**-r"f/o- 

hexadUn-4'Ol'4-ac«tic acid, and its 
ethyUster (v. Auwers aud J v lhhek), 
A., i, 842. 

1- Katliyl*l-diehloromethyl-A"**ci/'-/«* 

hazadiai)- 4 ' 0 ne, !>’Wono~ and 3x5-'/'- 
bromo- (v. Auwers aud Zieglki:), 
A., i, 145. ,, , 

l-Methyl-l'^ri'ehloronethyl'A^-’-cyWo- ^ 

hezitdieii-4-one. and and 3:5- 

rff-chloro-, and their derivatives 
(v, AtiWERS and Jlijcuki;), A., i, 
841. 

1 -Methyl- W»chloromethylryc/«/h«^an- 

4-oiie, 2:3:5:6'^e/mbroino- (v. Auweks 
and ZiKiiUEi;), A., i, 145- 

l-M 0 thyl-l'''rie^roniBthylcj/<r/c/beEan- 

4-one, 2;3:6:6*iefrochloio- (v. Auwers 
and JULlGHEli), A., 843. 


l-Metbyl-l-t^ichloromethyl-A'-ci/cZo. 
hexen-4-one, 5:6-<fibromo- (v. Auwers 
and Ziegler), A., i, 145. 
l-Methyl-l-^<ohloromethyl-4 methyl- 
ene-A*-*-fyciohexadiene, and 3:6.rfi. 
bromo- (v. Auwers and Jvlicher) 
A., i, 842. 

Methyliioohondodendrine, and its deriv- 
atives (Faltis and Neumann), a i 
570. 

a-Methylcinnamaldehyde, m- and 
ji-nitro- (Heller, LAUrii,,iiid Buch- 
waldt), a., i, 348. 

B-Methyleonniaran-S-oiie. synthesis of, 
ami its derivatives (Mameli), A i’ 
669. 

6 Mathylcoumarin (Ponndorp), A., i 
566. ^ ’ 

Methyl/socrotylcarbinol, and its acetyl 
derivative (Kre«T1N»KI), A., i, 1129. 

Metbyldeoxybenzoin-2:2'-diearbDxylic 
acid (Kuooli and Meyer), A., i, 3*4, 

oi-Methyldibenzofnlvens, 2;7-iiibroino- 
(SiKGLiTZ and Jassot), A., i, 821. 

5- (or 5'-)Methyl-2di'-diethylthiocyamne 
ioilide (Mills), T., 463. 
5'M«cfeyl-8-l'-dlethyUhioj,socyanine 
iodide (Brai'nholtz and Mills), T., 
2007. 

1-Mctbyl- 1 :2- dihydrobenzofuras, and 

l-iodo- (A dams, Roman, and Sirrey), 

A., i. 948. 

0-Uetbyl''ac>-a-dihydrodBmetbylBCopol- 
ine, and its salts (He.'^s and Waul), 
A., i, 856. 

Uethyldibydxosaphthalene-2-isuno- 
oxazoUdiue, and its salts (Takeda 
and Kuroda), A., i, 275. 

a-MetbyldibydropaliDAtine (Sp.Ith and 
I.ASo). A., i, 168. 


-V-Methyldihydroqninicina hydrochlor- 
ide (Heil'ELBekgeu and Jacobs), A., 
i, 673. 

U- and f- .V-Matbyldibydroquinicuiol, 
and their derivatives (HEluELBEUOKk 
and Jacobs), A., i, 674. 

Methyl-afl-dimethylttpiopeDylcarbinol 

{Knr..sTiNSKi), A., i, 1131. 

(^-Metbyl-.V-dlmethyltyroiiiie, ethyl 

ester (Kabrer, Gislkb, Hoklacber, 
Lociikb, M.vdek, aud Thomann), A., 
i. 811. ... 

^x-Mcthyl-.V-dimethyltyroainol (aab- 
RKIl, GIBLKR. IIoULAClIER, LOCUEi:, 
Madeii, and Tiiomann), A., i, 814. 

S-Methyldiphenyl, 4.atiniio-, and lU 
derivnlivcs {I’cMMERRR, Binaifi, 
niTiNKR, and ScHUEOKAr), A., i, 

4--llethyldiplienyl ctlier, 2.a.mi.o-, 
2-nitro- (Mayeb and Kbiegeb), A., , 


747 . 



INDEX OF SUBJECTS. 


ii.ll93 


4' JCathyldiphanyUmine, 5-iodo-2‘ 

amiDo>, and 5-iodo-2-nitro* (Jacob- 
sen), A., i, 591. 

6 KethyldlplieBytamiiie, 2-ainino- 

4'-hydroxy- (Jacobsen), A., i, 
592. 

4'-iodo-2«ainino«, and its derivatirea 
(Jacobsen), A., i, 590. 
B-Xethyldiphenylenaozidfl (Mateb and 
Kkibgkb), a., i, 747. 
S-Xethyldixaattione, and its deriTative.<t 
(V. DESf Knesebeck and Ullmann) 
A.,i, 860. 

XsthyUne iodide, action of aluminium 
with (Thomas), A., \ 330. 
Xetbjl«nabia*S:S:6:6-^«trahydrax7bens- 
eae (Mukbbji), T., 549. 
1fs^jisno*bllu, diffusion of, in organic 
^Iventi (Loews), A., ii, 364. 
bkschlng of, by yeaat (Kuhagawa), 
Am i, 806. 

rsdnetion of, by tbe eozymea of muscle 
(Ahlgrbn), a., i. 792. 
estimation of (Kikucbi), A., ii, 
721. 

Xstbylsnscye^batans, deriratips of 
(Dbmja.n’ov and Dojarenko), A., i, 
1009. 

Xetbylenseaapbor, hydroxy-, reduction 
products of (Rcpb and Schmid), A., i, 
1041. 

Xetbylsneoampbor-a-aininoeamphor 
(Rupxand Scrhid), A., ii, 604. 
Xetbylsssdi-;’eliloro^pbenyldiiu:eth- 
SOS (Uatta aud Chattewek), A., i, 


Ketbylsaecitrio aoii, preparation uf 
(Gaktau)I), a., i, S09. 
Kstbylsnediamine stanoicbloHde 

(Dkuob), a., i, 639. 

Kethylsn^earbuttie acid, esters 

(Datta and Chatterjee), A., i, 816. 
XflthylsnsdUef/xiehloro-a-naphthyldi- 
urethaas (Datta and Chatterjef), 
A„ i, 816. 

6:6'-]lsthyUn«-di-(S-in«tl^lqainoUns- 
4earboxyUe acid) (BoRi^cuE and 
Miter), a., i, 63. 
3:4'-K«thyl6nsdioxybeaxoylb«BSOUi 
(Greene aud Kobinmin), T., 2190. 
SM-Xethylsnsdioxybanaoylbencoin, 
and O'-nitro- (Greene and Korinwn). 
T.,2190. 

3!4-H«tliyI«nedioxyli«niylid«a«gIyclae 

(oCHEIBLEK and Baumgabtb.v), a., i. 


, ;.“®^yl»n«^ioxy.a-b«MylidBn*. 
t'liydnudons, d'-amitio-, and 6 ^-niti 
t^iMiT and Robinson), T., 830. 

a:4 H6tb>l«nsdioxy-/8.broiiio a atboxy 

PnjylbeiiMa, (Schmidt, Baktii 
.ml LuBRE}, A., i 827. 
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I 


1 


S:4-*»thylenedioEy e-bromo- 

(ScH mr,T, 

8 ' U'bke),'a„ i, 827. 

ketOM (BccK and Heilbeox), 1 \, 

e:7^Methyl6Mdioiy-2:3-indenoqumol- 

me», and thoir derivatiTea (Armit 
and RoBiKsoy), T. , 832 ' 

®'T;®t‘'‘^‘«'>f'i*«y-2:3(3-k.toind»no) 

« “®tl»yl6nedioxyphenylmethVl-3-bydr- 
4-MethyI«nedi<iRyphtnyl-5-metliyl- 

OEaznlidone (Takei.a ,uJ Kuhoda), 

A., I, 2 J 6. 

a*3;4-Methyleaedioxyphenyl-8-niethTl- 

A^-penten-S-ol.-y one, aud its acetate 
(wHif.iBi.KR and Fi.scher), A.,i, 1110. 
3 A •ltethyl6nedioxy-2-styrylbeu8o- 
pyrylium chloride (Bick and Heil- 
liHoN), T., 1209. 


6 :e'-Methylsnedi-( 2 pheayiqulnoliae- 
4carboiylic acid) (Borsche and 
Mryek), a., i, 53 . 

1 1'-Msthylenedipyrrolidins (Poto- 
ntiN), A., i. lire. 

MethylsthylallTlamiDe. and its oxide 
and their salts (MtisESHEmEii and 
Lohsnek), A., i, 813. 

7-Methyl-9 ethyldeoxy^c acid, and its 
salts (Biltz sntl Bvlow\ A., i, 382. 

9-Msthyl-7-etbyldeoxynric acid, aud Its 
salts (Bji.tz and lltiDRiCH), A., i, 383. 

-lfsthyI-^.^'ethyldihydrocupreicinol 
(HKiDBLnRKGfcK aud Jacous), a., i 
674. 


9-Mstbyl-7-elbyl-4:5-8ihydrouric acid, 
4;,Wiliydroxy-(Bir.TZand Heidrich), 
A., i, 383. 

71Istliyl 7-ethyl-a dinapbthaxBDthsn, 

oxidation of, and 6:9rfihydroxj'- 
(Sen'-Uit'Ta and Tucker), T. , 563. 
Hethylethyldi n-propylarioDium iodide 
(SiEiNKoi'F, Donat, and Jaf.oer), 
A., i, 995. 

3-Xslhyl-i5 sthylglutaric acid, methyl 
ester (DU'KEN 7 >, Kon, aud THOKrx), 
T.. 1503. 


Xetbyl«thyli.«obexylearbiaol, and its 
allophaiiate (Loc(iUiN and Wousrng), 
A., i. 617. 

Xethyl ethyl ketone, condensation of, 
in pi-eseiicenf calcium carbide (Bkcker 
and Thorpe), T., 1303. 

XethylethylnoDylcarbinol (Locquin 
and W«»usEN<;), A., i, 617. 

Xetbylethylcyc/<7pe&Um6thyIeneareoii- 
ium iodide (Stkinkopf, Donat, and 
jA£«;ei;), A.,«, 996. 
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l-]CetliyM»tlk;levc^openUiie-3:4-^on« 
(Dickens, Kgn, and Thoupk), T., 
1508. 

1- X6th7M*6thjlc^«;/op«nian6‘S:4-dioae‘ 
8 : 5 *^oarlK>Z 7 Ue acid, methyl eater, 
and iU derivatives (OiCRKNS, KoN, 
and Thorpe), T., 1603. 

7 - Veth 7 l-Y-ethylpenUn*^-one, and its 
semiuarl»zoQe (Nybekgr), A., i, 802. 

Xatbylethylpropylamine, and its oxide, 
and their salts (Meise.sheiueh and 
Bernhard), A., i, 813. 

5- XethyM-el^yl'S-isopropplct/cIo* 
hezanol. See Ethylmenthol. 

S'XeU^l'l'ethylpyrasola, S'chloro*, and 
itae^obromide, and 3-chloro^*bioino* 
(Rojarn), a., i, 1184. 

6 - X«th 7 l-l>eth 7 lp 7 raaol-S*on«, and 

bromo- (Rojahn), A., i, 1184. 

S-Xethpl-AethplpTridaslnone'S-earb- 
ezplie aeid, and its ethyl ester (Gault 
and Salomo.v), A., i, 873. 

2- Xeth7l-4-eth7lqnlzkoiine, and its salts 
(Rnobvenagel and Baur), A., i, 
751. 

Kethylethylaalphine-p-tolneneanlph* 
onylinise (Mann and Tops), T., 
1053, 

8 - XatliTl S-ethyltetrahydrofaran, 
5 -hj<Jroz 7 >(IiELrEB{CH and Gehbkb), 
A., i, 9. 

?X«th7b9.-etb7l-8*ttLloiirle acids 

(Riltz and Biir.ow), A., i, 3S2. 

9 - ]Ceth 7 l' 7 -«tlivl- 8 -thlonrie acids 

(Biltz and Heidbich), A., i, 382. 

9-]feth7l*7-eth7lRri« aeid (Biltz and 
Heidrich), a., i, 888. 

■etbyluoengenol, uItra<violet absorption 
spectrum of(DuBBANs>, A., il, 7. 

Xetbylisosageaolalkaixunc, and its salts 
(Takeda and Kuroda), A., i, 274. 

X«th 7 lisoengenol- 2 -imiiiO'OzasoUdin«, 
and its salts (Takeda and Kukoda), 
A., i, 274. 

9*Xfth7ldaorene, 2;7'^^ibromo-9-)i7dr- 
0 * 7 *, and 9-chloro-2:7-rfibronio- 
(SiEGLiTz and Jassoy), A., i, 821. 

XathyUormozybamin (Ku.ster and 
Gerlacb), A., i, 597. 

r-XathyUrnotoside (Mrnzier), T., 2238. 

Xstbylfuran-S-carbozylio add, bromo- 
2'hydroay', and its acetate (Asahina 
and Kuwada), A., i. 1047. 

Xstbylfnzfiiraldebyde, and hydroxy*, 
detection of, as phloroglucides (Xai>D' 
KORO), A., ii, 236. 

««XethylgIncoridas», action of arsenic 
compounds on (Kona, Aikila, and 
Lasnitzki), a., i, 959. 

9'Xatbyi^laeiMide, and its Iriacetyl 
derivative, sulphate compounds of 
JOhlk), a., i, 987. 


XatbylglneoiideC-bremobydrin, tri 
acetate of (Wbede), A., i, 226. 

9-XatbylglQtaooiiie aold, a*cyaao>, ethyl 
eater, and its methyl homologues, and 
their action with ammonia and’wifK 
water (Hope), T., 2216. ^ 

jS Xetbylglntaconle adds, ethyl eaten 
and their deriyatives (Feibt an,! 
Breueu), a., i, 621. 

d-Metbylglntarlo aeid, a-mono- and 
as'dt-bromo', and ormono-.and ea'- 
dt*hydroxy-, and a*iodo-,* and their 
salts and derivatives (Ikoold), T 
2684. ’ 

o9'dicyano-. ethyl ester, preparation 
of (Hope and Sheldon), T., 2226. 

S-Xetbylglyozaline, bromo- derivatives, 
and their salts, and 4-bromo-6*nttrD- 
(Light and Ptman), T., 2626. 

S-Xetbylglyozaline 5-siilphoziie aeid 
4-bromo- (Liour and ihrMAK) T 
2629. 

Xethylglyozime, compounds of poteu- 
iam and sodium bydrr'gon sulphites 
with (Gastaldi and Braunizeu), A 
i, 627. 

Xetbyfclyozime, amino*, and its salts 
and derivatives (Ponzio and fiuo- 
UEUi), A., i, 629. 

cliloro-, nickel compound (Ponzio) 
A., j, 18. 

Xetbylgiianidine, preparation of 
(Wekner and Bell), T., 1790. 

Xetbylbematin (KilsTzn), A., i, 884. 

Y-Xetbylbeptaldeb 7 de,>-hydroxy-(H£i,. 

rERicii and Gkhuki), A., i, 9. 
IXetbylbezabydropyridi&e-A'earb* 
ozylieaeld, methyl ester (Wolff- 
ESSTEIN), A., i, 865. 
and its methiodide (Merck), A., i, 
949. 

methohaloids of (Wolftensteix), 
A., i, 950. 

y-Xethyl-nbszaldehyde, 7 >hydrozy*, 
and its metliylsemiacetal (Bilfekich 
and Gbhrkb), A., i, 9. 

Xetbylcyrfohezane, physical coostsub 
of (Timmkkman.s, van dbr Horst, 
and Onnzs), A., ii, 258. 

e-Xetbylbezana, a chloro-j8-hydroxjr- 
(Drrotur), A., i, 827. 

B-X«tb7lr//rfob«Z4ae>l;l'diaeetie seid. 

ami oo'-rficyano-, A'^-m«thyl-«5-inii<io 

of (Kon and Thorpe), T., 1801. 

o-Xstbylc^rlobezanoli, isomeric, 
their derivatives (Godchot md 
BEdos), A., i, 334. 

Xetbyl'^cfohazaaonei. derivatives of 
(bfAiLHZ), A., i, S32. 

5*XetbylAY*bazw»eio aeid (Staip- 
iNGEK, Kreis, and Schilt), A., i» 
978. 
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m 1 &, a^Muino' «>bydT* 
qxt', mu) ita coppvr salt (Zklik«kt 
and DBHoiir)» A., i, 1127. 

A-|C6thTl*^’t»<*baS7^VBldehjd«, and its 
geraiearbkzone (Locquin and Wou- 
8 ixo), A.» ii 711. 

7 ][etli 7 l' 7 '^b«z 7 lAll 7 l alcohol (Loc- 
QUiJi and WouasNo), A., i, 711. 

Ksthylf^^bozylamuiM, and their 
derivanves (MaliiHE), A., i, 332. 

Kethrl-n-bekrle^binol, resolution of 
(KjcKYO^), T., 2640. 

$. and 4-]CoUi7l^^^hezyl«thane-a0-di' 
earbOZjlie aoidf, a/9-^tcjano*l'hydr> 
oiy* (Birch and , Thokpe), T., 
1836. 

Kethyliaohazylithinylearblnol, and its 
allophaiiate (LocdCiM and Wohseng), 
A., 1 . 617- 

l-MethjM'n*b6Z7l<^^fopropatte-2-carb- 
oiyllc aeidt 2:Z-dicy&uo', aiid iu 
silrer salt and amide (Dirch and 
Thobpb), T., 1827. 

eis* aud iniflj-l-llstbyM*n*hezylfyf7o' 
propaae*S: 8 *dioarboz 7 lie acids, and 
tbcirderiratires (Birch and Thorpe}, 
T., 1828. * 

KetbrliMhazylTinylearbinol (Locqvix 
mq WocsENo), A., i. 710. 

A'-Xsthylhistemino. See 4-A*M6thyI- 
sroisoethylgl/oxaUne. 

KfthylhydnsoboBseno, 6*bromo-2:4-</i- 
flitro' (G ica), a., i, 691. 

1- Msthflbydrasobonietto, 4'-lodo. 

(Jacodsin), a., i. 590. ' 

l.lf«tliyl.1 -HyHrinilaMiw 7*hjdroz7>, ; 

dsriTstires of (v. Al'wbro, HilLigeh, 
and Wult), A., i, 1193. 

IKethjM'hTdriBdoao, 7-hydroxj., 
deriratives of (v. Auweps, Hilligek, 
and Wllf), a., i, 1193. 

Mleth 7 l- 2 -b 7 dziiidoa«*l-oarboz 7 lie 
seid, ethyl ester, and ita denvatircs 
(Perkin and Titley), T.. 1669. 

Xethylbydrodiphthalyl (Rtggli aud 
Mitzk). a., i, S44. 

2- ]lsth7l.6*a^y8'fefn{h7droz7bnt7l 
pyiTole'S oarbozylio acid, ethyl ester 
(pAULTand Ludwig), A., i, 954. 

‘VXetbyl-^-hydrozyethjlphenetidine, 
and it« benzoic ester (Bercmann. 
Ulits, and Camacho), A., j, 

1182. ’ ’ 


^'HethyI.iV.^y.<fih7droZ7prop7l. 
pbesetidlae (Beromakn, IftPra, and 
Cawacbo), a., i, 1182, 
Methylimioo-S-thlo-S- and -4 naph- 
ui 7 l- 2 :S: 4 ; 6 *t«trah 7 dro-l:S: 4 -thi 0 ' 

toaiolei (Guha), A., i, 877. 

I XrthyUniao 2-tbio*4-ph6n7L 
*. 8 : 4 : 6 -tetrah 7 drol: 3 ; 4 -Uiiodlaaqlo 
l^UHA), A., i, 877. 


b-Meihylimino-2-tbio*4't{ilyl.2:8'4'6. 

(LltsCHlTZ and HK1.SM). A., i, 

Ifaeliylindaaolc., bromo-, and tljeir 

A^TesT 

‘'ii. “><1 

>18 dilydrate and aodiuia salt (v 
1 M.twl'a a” ““’■’■’'■•■'s). A., i, 684. 

3-Methyliiidol«-2'*carbozydiniethyl- 
acetalylmethylaiMde(KERMACK. Pzb- 

KiN and Robjnson), T., 1888. 
l-Methylisatinhydraaone, and its eaUs 
and a^^eiyi derivative (Borsche and 

ftiEYPR), A., i, 55. 

MethyUsatoid, fefrochloro. (Helleb. 

Hochmuth), a., i, 

lOoO. 

Methylitamalic acid, and its barium aalt 
(INCOLD), T., 2689. 

.-McthylligiiMalphoiliD acid, d-nanh- 
tbylamiue salt (KLasox), A., i. 


a-Mctiyl-dmannocide, biochemical 
V“th8«s of (Hims.siY), A., i, 

Methylmeathoi (Ooata and Miya- 
ahita), a., i, 844, 

d-Metbylmatbanctriacetie acid, prepar- 
allon of, aud its ethyl ester (Isooin), 
Te, 1148. 

MetbyltTi^c/cAmethylenahydraKineiiDide* 
l:3-dicarbpzyUe acid. 4ech]oro., ethyl 
ester and iu derivatives (Datta and 
CHA-nKRJRE), A., i, §16. 

2-lIethylnaphthaleiie, 3-broino-l;4- 
dihydroxy*, 3-chloro.l :4-rfthydroxy*, 
and l:4-</<'hydro.vy. (Fries and LoK- 
MaN.s*), a., i. 30. 

Hetbylnapbthalenea^ ring closure in 
derivatives of (Mater aud SlEGLiTZ), 
A., i, 999. 

1- lfeth7lasphthalenB-4carbozyli« acid, 

and its derivMtives (JIayer and Sieg* 
LITE). A., i, 740. 

2 - l(etbylnaphthalese.l- carboxylic acid, 
and its derivatives (Mayer and Sieg- 
LiTz), A,, i, 742, 

6 ]letbylaapbthBleiie-2*CBrboxyUc acid, 
l andjio-, ajid l-nilio- (Mater and 

Ai.kf.n), a., i, 1000. 

12 Methyl-^jS-naphthaphenthiaiine- 
6 ;ll*q^Qinoiie (Fries and Kerkotv), 
A., i, 578. 

9'MethyM:4'DBphthaqtii&oii6, and 

• ’i-broiijo*, and S.ehloro* (Fries aud 
Lohma.nn), a., i, SO. 

• 
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2 -Ket]i 7 l-«(*nftphthiiiiiiiasol«, l-chloro- 
(Fikchbk and Krahebr), A., i, 957. 

Xetliyl-la-naphthuni^iolondearV 
amide (Dibl» and SoRRNaBK), A., i, 
1195. 

T-XeUiyl-a-naphtlilndole (Mayer and 

Alkbi4), a., i. 1000. 

T-Xethyl-a-naphtliindole-S-earboxyUc 
acid, and its batiiini 2 >alt (Mayer and 
Alkxn), a., i, 1000. 

T-Xethyl-a-naptithiiatiB, and its phenyl* 
hydrazone (Matei; and Alrem), A., i, 
1000. 

l-Xethyl'/S-naphthol, dchloro*, and 

4-oblnro-6-bromo- (Fkies). A., i, 42. 

5- lCethyl-a •naphth«l, 4*chloro*, and its 
acetate (Fries and Louuakm), A., i, 
29. 

T-Xetfayl-a-naphthazindole (Mayer aud 
Alkrn), a., i, 1000. 

6- Xeth7lnaphth7l-2'acetaldeh7de, 
l*nitro*, and its phenyibydrazone 
(Mayer and Alken), A., i, 1000. 

G-Xethylnaphthyl-S-acetic acid, 

l*nitro-. and its derii stives (Mayer 
and Ar.KRK). A., i, 1000. 

6 ‘Xeth 7 lnaptLth 7 l -2 p 7 rnvic acid. 
l*niiro-, and its dt<rivativea (Mayer 
and Alkek), A., i, 1000. 

p-llethylaitretoamiBobesiositrile 
(Schmidt, Scbumacrer, Bajen, and 
Waoneh), A., i, 734. 

7 'Xeth 7 lnonane*a 4 -dloarboX 7 lie acid, 
ofl-d<Vyano- 7 -hydroxy-, aud 7 *hydr- 
oxy-, lactone (Birch and Thorpe), 
T., 1830. 

7 'Xeth 7 lso&aiie-a«jB*tricarboxylie acid, 

7 -hydroxv*, lactone (BlRCH auil 
Thorpe), T., 1829. 

Xethylnonylcathinol, and its allophan- 
ate (liOCQUiN and WotJSENo), A., i, 
617. 

S-Xeth^lootahydro-’l'-phenanthroline, 

and its dihydrochloride (Lindner). 
A., i, 688. 

Itethyloglycogen (Kakrer), A., i, 11. 

Xethyl'Orange, improved modification 
of, as an indicator (Hickman and 
Linstrad), T., 2502. 

I'Kethyloxiiidole, 3-rf(cbloro* (StollE), 
A., i, 762. 

S-]Cetbyl*A«7*peiitadien6 (Kuestinski), 
A., i. 1129. 

S-Xetby]-A«^-peiitadieae'aa-diearb* 
exylie acid, ethyl ester (Staudinger. 
Mcntwyler, and Kupfer), A., i, 
979. 

7 *X 6 th 7 lpezitaiie-dS*diearboxyUe acid, 

By-dicj&no-, ethyl ester (Hope and 
Sheldon), T., 2234. 

7- Xetb7l-A7’P6iit«aei, isomeric (va!* 
RiasEGSBM), A., i, 909. 


S-Mathyl-A^'pantenaoarboxylia 
7 -hyilroxy-, lactone derivatives ( 
(Staudinger, Muntwtleh, 
Kupfer), a., i, 979. 

S>XetbyI-AY*peiitenyI‘2:5:8-^ribydroxT 

l^l>napbtha 1 luinone• See Sbikoniu. 

5- Xetbyl-^-phenaathroline, preMntio 
and constitution of (Lindnz^, j 
688 . 

6- Xethylpbenylaoetoaoetio ' 

5-chloro-2:4-dtnitro-„ ethyl 
(Davies and Hicxox), T!, 2647. 

S-XethylphenylarsiiLie aeid, 3-Ditro 
4-hydroxy- (Christiansen), A. i 
1203. 

l-a-iV-MethylpiperidyLethan-a-oli 
(Hess and L'oulsis), A., i, 170. 
l-a-A^-XethylpiperidyUthan-a-one. 
and its salts and derivatives (Hisj 
and CoRLEis), A., i, 170. 

^-Xathylpropane, a-amino-0-hydrox;., 
and ^-chloro-a-amino*, and their salt! 
(Dkrsin), a., i, 142. 
l-Methylcyc7opropAne*l-earboxylie seii, 
methyl ester (Kohn and Menpeh. 
witsch), a., i, 518. 

S-XethylcycT^/pTopaiie'l :2-diDarl>oxylii 
aoida, aud Lbromo*, and tbelr ulti 
(Ingold), T., 2687. 
3-Xetb7lr2/L7opropanl>oM:2-diBarb‘ 
oxylie aeid, and its silver salt (Ii. 
COLD). T., 2693. 

MethyL'scipropeaylaailioe, and its de- 
rivatives (Knoevbnagxl and BahbI 
A., i, 760. 

Hetbyl rsopropenyl ketone (Scbkiblu 
and Fischer), A., i, 1110. 

a-Xethylpropionic aoid, e-iniin< 
^-hydroxy-, and its copper al 
(Zrlinsky and Dknoin), A., i, l\2t. 

Methylc?/c7opropy]earbiiiyl iodide IDei 
jANov and Dojareneo), A., i, IDH. 

3-Metbyl-6'»opropylooinnaran-l£- 
dione (Mameli), A., i, 671. 

3-Xethyl'6*7.*c>prop7loonmaran-8-eDe, 
and its derivatives (Maheli), A., i 
669. 

XethylMr>pTopyleoamaropbeiiaiuia 
(Mameli), A., i, 671. 

7- Xetbyl-7-n-propyl*«-dlaapbtht' 
xantbsn, oxidation of, end 
ditiydroxy- (SEN-GuFrAandTucKUl 
T., 56il. 

S-Methyl-S-wopropyl-l-ethylidenecj/^^ 

hexane (Ogata and MiYA8HiTAj,A 
i, 644- 

Methyl-n* and -wo-propylglyM|** 
and their salts and dibenzoyl d»B^ 
atives (PoNZio), A., i, 18. 

/V-A’-Xethyl- /Tuf-A^.propylbanaU# , 
chloride (Kekmack, PfiRKiy, 
Robinson), T., 1893. 
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a}4-lC«tbfl*4-^«i’propfl<ryc^(>h«xatt0 
(Skita and ScBSNCK}, i, 241. 
S-lCttbyl'S'^'^’pt^yUdenapjrrola&iBa- 
4 'earliox 7 Uo aoid. 3-hy<iroz7', ethyl 
ester (litibTKit, Wxbrh, ^Iaukkr, 
NiBBANMt S^BLACR, ScBLAYXtiBACH, 
Add WiLLio), A , i, 858. 

h et ftAa(OQATA and Miyabhita), A., 
i, 844. 

CatbTh'iKTpropjlitAphthalenea and their 
salts (Rusicka and Minqazzini), A., 
i. IDOl. 

I-Katlifl^ isopropyM-naphthoie aeid, | 
iRl'/Sicka, MavitB, aud Mi.nuazziki), 
A., i. 561. 

i-KsthfM-propylaetan-e-ol, and it.s 
phenylurethaije (Lik'KDE), A., i, 216. 
■•JCethylprapylpbo*?^^^ aoid. a.liydr- 
ojy., lead salt (Conakt, Mac- 
DoNAtn, ;{ind KiNJfRV). A., i, 186. 
.KetlifM-propyl'3'Wpropyl<‘.vt/«'- 
bsxaael. See Propylmerith<d. 
■Kichyl-d'W^’propyl'S-propylldsae- 
rrWohsxana (Ogata and Mivashita), 
A., i, 844, 

hydroxy* (Hilfekich and Gehbkf.), 

i. S' 

iTdroaapbtlial«B«(KuztcKA and Mik- 
IA22I.VI). A., i, 1001.^ 
Cithyl-o-propylTAleTto acid, and its 
itbyl eater and amide (Leroioe), A.» 

,, 216, 

IithyipyTMOle. 5'Chloro-, sodium salt 
(Rojahn), a., I, 1183. 
ithylpyrafoleaBtlircnes (Mayek and 
HtiL], A., i, 878. 

K«thyI-6-pyrldaiiaoa« (Gault and 
Salomon), A., i, 873. 
jletbyl 6pyTidasuioii«'5-earhczylic 
teid, ethyl ester and hydrazide (GaVlt 
icd S alomon), A., i, 873. 
[ethylpyridine-S-carbozjU* acid. 
Diethyl ester, chloride (Meik'k), 
A., i, 950. 

methoauipbatc (Wolffbwstei.n), 
A., i, 881. 

lethyl-Spyridone-S- beaioy liinidc, 
ad Its Iterate (TaCHirscHiBABiS and 
iTussin), A., i, 673. 
iethylpTTtnidi&e, 6-chloro'5’broniO', 
id 6-hydryxy- (Cherbuliez and 
rAvjUTCH), A., i, 681. 
ettijlpyrimidiB«-4-carbozylie acid, 
bromo-6-liydroxy-, and d-hydroxy-, 
id tlieit copper salts (CHKRBfLixz 
id SrAVhiTOH), A., i, 581. 
^bylpjrrole.4 carVozylie aold, 

»Tn)no-2-hydroxy-, ethyl ester 

iscHxs aud Herrmann A., i, 1054. 


5 ][ethylpyrrol«'4-oarl>oxylie acid, 2- 

and 8-hydroxy., ethyl esters, deriv- 
ativee of (Fischer and Heubmamk), 
A., i, 1054. 

Kethylpyrrolidise, 1-hydroxy- (Puro- 
CHIN), A., i, 1176. 

3*Metliyj^aiiidoliiie, and Us acetyl de- 
rivative (GraniiMOUgin), a., i, 585. 
.V-Methylquuiioine dihydrochloride 
(HKii>Ki,uERaEK and Jacobs), A., i. 
673. 

^-ICcthyl^uinoline, 6 .amino-, stanni- 
and Btanuo-cblofides {Dritb}, A., 
i, 1206. 

bruiuo*, and their.salts (Moudgill), 
A., i, 173. 

MethylwoqQuiolineB, and their methiod- 
idty (Mills and Smith), T., 2782. 
S-Kethylqnlnoline-S-carbozylic acid, 
4.lwdro.xy-. oxide and its ethyl ester 
and derivatives (McClchkey), A., i, 
864. 

2-lCethylqutaoline-4 carboxylic add. 

I O-hydroxy. (UaldzkkaNN), A., i, 
175. 

e'-Methyliaoqaiaoline red (Harris and 
Por£). T., 1032. 

l-lletbyl*2-qiiiooloQe4'CiLrboiylie add. 

ethyl eater (ThizlevaI'E), A., i, 271. 
M«thy}qDiaoxalui«ry<-)opeota&e>2;3- 
diooe-1-carboxyllc add. ethyl ester 
(Dirckma.vn), a., i, 1022. . 
Methylxete&e, foroiation of, froTn ahietiu 
acid (Ruzkka and Mbyke), A., i, 
829. 

IfetbylTeteiieqainoae. and itaquinoxal- 
tne derivAtive (Ruzicka and Mrvkr), 
A., i, 830. 

.V-lCethylur^safrolealkamuie, and its 
silts Slid derivatives '(Takkba and 
Ki ROf.A), A., i, 274. 
Methyl/><?aaIrole'2 imiso'ozazolidine^ 
(Takki>a and Kproda), A., i, 274. 
a-HetbylBeme. See a-Methyipropionic 
acid, a amiiio-3-hy'^^*y*' 
Hethylftaiuionic acid. ooustitntioQ and 
derivatives of (I.a.mbouKXK), T., 
2533, 

(9 Xetbylsticinio acM (Muratama and 
MayeoaI, a., i, 265. 
a-MetbyUtyryl methyl ketone, amino- 
and nilro-derivatives (Hbller, 
LaI'TH, and Bichwalm), A., i, 
349. 

I S-MethyIaQlpboii«-l-&itroptaeByl-l:2:4' 

[ triasole. S-hyditixy- (Fromm, Kayser, 
Bkirgi.eb, and FOiirenbagh), A., i, 
1 378. 

i S-Mcthylsalphont*l-phanyM;2:4tri- 
I azole, 5-bydroxj* {Fkhmm, Kaysbr, 

' liKIBGLEU, and FhHRENBACU), A,, i, 

1 378. 
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ji-UrthyUulphoMtriptmylM**!* mM 

(BlsTllZVCKl aud kUBA), A., k 3i. 

;)-llBtliyUralpli»n«^pl><mylB«'>|“»* 

(Bistrzycri and Kuaa)» A., i, 

(Bistkzycki and Kuba), A., i, 33 

*-Methylt«tradaoahydto-+pkananuirol- 

ina (LisDxaR), A., i, 688. 

* Me tkyltBtrahydronaphthalBM ^ ^ 

TRALiN G.m. b. H.), a., 

S-Methyltetrahydro-ll-naphthanthra- 

qninone (TEritALiii G. m. b. H.). A., 

S-M«thTl-6B-ii''MttAkydronaphtkiiniii- 
BjOle (SCHHOR'SRB, KlNDERMANS» 
Dietbich, Heyschlao, Flkisch- 
HADEB, Rifbensahm, and Oksieb- 

SMettyld!^etra'>y^®'*AF*‘‘}“,°^'‘’'*’I?V 

oie acid (Tetraun O.M.B.H.). 

A., i. 1040. 

A-K«thylt»ttahydronorhamme (kEi. 

HACK, I’ERKIN, And KoBIN.SOA), 1., 
aietkyUetrahydropalmatinee (Si-atii 

and LaXO), a.. 1, 169. 

l-Methyltetrahydiwuunoline. 6 aumio- 

(LlNDNER), A., i, 688. 

JF Metliyltetrmliydnuainetoe 2 amino- 

nhonaaiiie inethoclilonde, zinc »alt 
fliZvBixo, COHEX, Gaont. and 

,S M«liy*th’i<id?a’ and a-naphtliylamlne- 
falpkoninm saUs (Rehu-m-inn and 
VARDRI')* f 

MetlijltJiiol groups. ”‘'"'*“7 poluir 
inelhylated tliiolbenzaiiee (Pollar 

and SpitzebI, A., n, <80. 

t-MathyUlilol-9-matliyl-A’*-««aBtliiiia 

(Hiltz and Bvw>w), A., 1, j> • 

S-Matliylthiol-8plienyl-6anilino^ 

ma»hylana-4 glyoxalona (Daix- . 

TlTOMPsox, and AaExnoBP),A., , • 

B-n-MathyltlilolplianyHuorana, and its 
9 .carb« 5 dic.acid (KlsiRZYCXI and 

‘ “ amfnTand it, inzoyl d.rirativ,, 

rpr-l., Kay.er, , BBiEotEB. and 

FOHREXRACH), A., 1, 
B-MatkyltUolanUoylio acid (Siewart). 

T 2?'60. .. j 

p.M.'thyuiaoi^piw«yi»«‘“ “f- 

itJ derivativea (BisrKZYCKi 

KuBA)y A. i, 33! 


o-KBthylthloltriplienylearbtool (Bis- 
TRZYCKi and ttUBA), A., I, 83. 
j>*lIetliylthloltripliatarl«Woromatb»ii# 
(Bwtrzycki and Kttba), A., i, 33. 
p-MathyltUoltrlplieayliaetl^a (Bis- 

TRiYCKi and Kuba), A., i| 33, 
iS-Methyltbiopbanyl-a' wd -B^naphtbyl. 
aminfiftolp^oniaffl aalta (Kshrmanh 
and Dabdel), A., i, 1063. / 
O'Mathyl-i-tyroilna, and lU ethyl ester 
(KaRREB, GISLEI^ HDRIaACHIR, 
LocBEB, MaDSR, and ThOManx), A., 
i, 814. , . 

O-Methyltyroilae-ohoUne, and iti sdU 
(Karreh, 'Gisleb, Horlachrr, 
Locher, Mauxb, and Thohakx), A., 

la 8U. 

tt-Matliyl-n-Talerio acid, o-amitio- 

• 3 - Kud -S-Uydrozy*, and their copper 
salts {Zelinsky and Dencin), A., i 

Methyl-Ylolet, preparation of (Crkuih 
TON), A., i.a 473. j „ . , 

9 Hetiiyl-A7:3-t.«6zaiitbina, and 8<iodo- 
end their salU (Bii-TZ and BClOw) 
A., 1,884. . 

3 -Metliylxai>thinapiopioii» acid 
(Merck, 'Wolees, and Kobxick), 4, 

’.’ion- . ,, 

2-Mathylxanthoae, i-chloro. (v. bs] 
Ksebeeeck and U llmann), A. , i, 361 

2-MathyUanthona-»-aarbMyUa aeii 

6- and 7-chloro- (v. dem Kxzsmc 
and Uu.MASS), A., i, 859. 
MathyUuatheroceUlii (Foebteb h 
Savii.le), T., 822. 

Methyaticin, caUlytic lydrogecahon i 

• (Goebel), A., i, 667. 

Meyeriite (ELBrnxER), A., ii, <14. 
Mica, black, of k ttttby, haluB i 

(Joly), a., ii, 651. 

Micbaal'i addltion and aaparalioa re 
tSMiTH), A., ii, <51. 

Microbaa imiCTO-crswnwms), fcniiatim ' 
acfuWehyde in feniienUhon 
(Nkubkrg and Ci>bkn), A., i, 3^ 
action of, on amino-acids (HiNKsaf 
KOES8I.BR), Aa. i, *9®'. rv?R\Al 
decoTnpoaitUn of kaolin by (V*b>ii 
sky), A.a i, 109®- j D, 

Mlcroculorlmatar (Baudouir and Bi 

nard), a., ii, 862. . < 

Micro'inclncrRtlon. (Schoelle ), ■' 

Miero-ontaai™*' 

a/icrospira tUsul/uricans in soils! 

Mihtoa’ 's^!d<*i-«« 

Kilk, amino-acida m (vial*;, 

coagulation of, by rennet (BaCT" 
fiEEZEELD). A., 1, 284. 
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lurfuce tension phenomena in the | 
separation of cream from (Rahn), , 
478. 

effect of administration of inorganic 
and organic subataact-s on the com- 
position of (Dbnis, Sissok, and 
ALDniCB), A., i, 494. 
chlorides in (SisaoK and Dxsis), A., 

I. 87. 

aixnits products, eitnc acid in 
riiEB and Bsllis), A., i, 197. 
origin* pf thh fat of (Shrehy), A., i, 

400. 

oxidation of xantliino by (Mohoan, 
Stewakt, and Hopki.vs ; Akm- 

stkokg), a., i, fOTS. 

toxicity of, and its derivativee (Pkntj- 
MAELi), A., i, 302. 

cew’s, amino.acids in (Huikata), A., 
i; 494. 

decomposition of citric acid in, by 
bacteria (Kickixgeb), A., i, 
1219. 

diastatic action of {WblxuOj.i.br), 

A., i, 400. 

estituatiou of urea in (NioBiMoro), 
A.,i, 703. 

ffoat’s, non-protein nitrogen in 
(Taylor), A,, i, 1213. 
sour, analysit of (Klimo and Las- 
srEUF), A., ii, 402. 

rnicro-eatimalion of lactose in (roMfes 
and Thiv'OLLE), A., ii, 323. 
eslimation of peroxydase in (Ru e and 
Hanza^’a), a., li, 407. 

Hineral carbonates, estimation of carbon 
dioxide in (Satce aud CiiAWKoitn), 

A., ii, 317. 

pbospbatea, solubility of (TochEU), 

A., 11, 526. 

Hinetals from Bosnia (Koechi.i.n), A., 
it, 860. 

from Franklin, New York (Lewis and 
Baukb), a., ii, 714, 

Japanese, analyses ofJSHiBAXA and 
Kimuba), a,, ii, 25 d, 510; (Siu- 
BATA and Uemuba), A., ii, 305. 
from Morocco (BAUTKorx),A.,n,651. 
action of bacteria on (Helbbonxer 
and Rudolfs), A., i, 706. 
heavy liquids for tlio mechanic*! 

separation of(CLEn*c!). A., it. 578. 
apectrograpliic analysis of (Haddi.^g), 
A„ ii, 780. 

estimation of phoaphorus in, colori- 
metrically (Misson), A., ii, 718. 
ICixtoret, binary, theory of (Dolezalek 
and ScBULZx), A., it. 118. 
ehulUoacopy of (BscKiiairN and 
LiEscExf, A., ii, 117. 
vapour pressure of -(ScHJtiDT), A.,« j 
ii, 119. 1 


Uobtlity of symmetrical tautomeric 
triad systems (Isoold and Pigoott), 
T., 2381. 

Moleenlar relotrory in liquids (Raman), 
A.. ii, 603. ^ 

conductivity of strong electrolytes 
(Lobrxz), A., ii, 19. 
conatitution, methods for determin- 
ation of(WAOXKR), A., ii, 116. 
refraction. See Refraction, 
structure, relation of odour to (Ws- 
LANGB), A., i, 894. 
weights. See Weights, molecular. 
VolecnlM. structure of (Creiiobe), A., 
ii, 438. 

in the light ^ the dispersion theory 
(Wasastjkrna), a., ii, 491. 
arrangement of electrons in (Buky), 
A., ii, 43. 

dclenninstion of the diameter of 
(Guye and Rudy), A., ii, 278. 
symmetry of, and tbs formation of 
liquid crysstals (Voblakdeb), A.,i>, 
554. 

collisions between atoms and 
(Fkakck), a., ii, 464. 
motion of. iu space (B^eseren, van 
Loon*, Dsnx, and Heemans), A., 
ii, 210. 

anisotropy of (Raman), A., ii, 102. 
gaseous, free energy of (Plancx), A., 
ii. 689. 

ousaturated, electron structure of 
(Kastman), A., ii, 367. 

Molybdenius, A'-eeries spectrum of 
(Duane and PA'rTEiiEON),A., ii,463. 
Rontgen-ray spectrum of (WJXOaRDH), ' 
A., ii, 249. 

valency of, in the octacyanides (Col- 
lknberg), a., ii^ 508. 

Molybdenum carbonyl (Mond end 
Wallis), T., 29. 
dichloride (Lindnf.u), A., ii, 509. 
fr/oxide, crystal structure of, and its 
hydrate (Bubokr), A., ii, 508. 
Molybdio acid, effect of hydroxy- 
organic compounds on tbehydrogen- 
ion concentration of (Uimbach and 
Licy), a., ii, 842. 

Molybdoaelenites (Roskniibim and 
Krause), A., ii, 48. 

Molybdenom organic compounds 

Molybdio acid, compounds of, with 
foniiic acid (Jakuh), A., i, 712. 
Molybdenum estimation and separ- 
ation : — 

estimation of, in tungsten (Hall), A., 
ii, 660. 

separation of, from tungsten (Mer- 
rill), A., ii, 229. 

Molybdomalie acid, ammouium salts 
(Darmois), A., i, 220, 522. 
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MolyMowlonitei. See under Molyb- 
deDum, _ , 

Konaxito from lahikawa (Shibata ana 
Kimcra), a., ii, 220. 
decomposition and analysis of 

{WBNoiBend Christin), A., ii, 722. 
Hontan wax. See Wax. 

HordantB (Bakcroft), A., ii, 551, 646, 
822 ; (Paddon), A., ii, 822. 

Morphine and its derivatives, h«molysis 
by (Rhode), A., i, 1088. 
allyl ether, and its hydrochlonde 
(v. Keresztt and Wolf), A., i, 864. 
derivatives of (Stryer and Becker), 
A.,i,675. 

detection of (Colleupe), A., ii, 32/. 
detection and estimation of, in animal 
tissues (Wachtel), A., ii, 171. 
estimation of, in opium (Rakshit), 
A., ii, 06. 

(ipoMorphlne, redoction of (Faltis and 
Krausz), A., i, 676. 

Mou, Irish, extraction of colloidal solu- 
tions from (Gutbier and Huber ; 
GUTBIER, Wolf, and Kiess), A., ii, 
208. ^ . 
Mother-of-pearl, precipitation of calcium 
carbonate in the foimof(CLEiiEST and 
RiviEre), a., ii, 600. 

Mould fttttgi. See Fungi. 

Moulds, fermentation of pentoses by 
(Peterson, Fred, and Schmidt), 
A., i. 1220. , ^ 

action of, on racemic acids (Condelli), 

A., i, 410. , , V • I 

Mountain sah, conitituenu of the berries i 
of(v. Lippmann), a., i, 1224. 
acids from the berries of (Franzes 
and Ostkrtag), A., i, 616. 

Mnoonic acid, constitution of, and 
a-bromo, metiij^l eeter (Chandka- 
SENA and IsciOLD), T., 1306. 
etbyl eater, addition of ethyl eodio- 
cyanoacetate and ethyl sodiomaloii- 
ate to (Farmer), T., 2015. 

racevumta^ invertaae of (Kostt- 
TSCHEV and Kliasberg), A., i, 410, 
Muaearine, isolation of, from Amanita 
mn,aearia (King), T., l/fO* 

Muaele, chemical composition and etrnc- 
ture of, with reference to function 
(Behrendt), A., i, 107. 
chemical and physical properties of 
(Quaoliabiello), a., 1, 608. 
diffusion of hydrc^eu and hydroxyl 
ions in relation to the action of 
(Adam.s). a., i, 1211. . 

extraction of, by solutions of calcium 
and aodinm chlorides (Widmabk 
and Lindahl), A., ii. 607. 
came of contraction of (v. Furth; 
Dux and Low), A., i, 398. 


Muaele, tension and extensibility of, 
during eontraction( VxrzAb,B6oxl, 
and SzInyi), A., i, 1212. 
permeability of (Embden and Adlbr • 
VooEL ; Simon), A., i, 196. 
effect of adrenaline on the permeability 
of (Lange), A., i. 791. 
effect of alkaloids and organic electro- 
lytes on the permeability of (Von- 
acHUTZ), A., i, 791. / 

amino-acids in (Rosedale), A., i, 
492. / . 

production of ammonia in (Lee and 
Tashiro), a., i, 1089. 
degrailation of carbohydrates in 
(Laqueu), A.t i, 298, 1089. 
earnosine in, alter cold storage (Clif- 
ford), A., i, 791. 

of various animals (Clifford), A., 
i, 398. 

creatine in (Riessbr), A., i, 791. 
formation of creatine in dystrophy of 
(Gibson and Martin), A., i, 300. 
creatine and creatinine iu (Hammf.ti), 
A., i, 1090. 

action of enzymes in, on fuinaric, 
giutaconic, and maleicacids(DAKiN}, 
A., i, 792. 

reducing action of the enzymes of, on 
methylene'blue (Aulouen), A, i, 
792. 

relative toxicity of haloid ions towards 
(Cameron and Hollbnbero), A.,i, 
499. 

energy changes and formation of lactic 
acid io (MeykrUof), A., i, 86, 897. 
fouction of lactic acid iu (Foster and 
Moyle), A., i, 398. 
potassium paralysis in (Vogel), A., i, 
196. 

cross-striped, effect ol potassium and 
of uranium salts on movements of 
(VerzAr and SzAnyi), A., i, 1218. 
frog's, change of choline content of, 
on eleotfical stimulation (Geiqf,b 
and Lo^vi), A., i, 192. 
formation of phosphoric acid daring 
contraction of (Embden and 
LaWACzECK), A., U 492. 
heart. Bee Heart. 
i>i<r’s. OTiranic bases from (Smobodin- 
CSV). A.,i, 1213. 

smooth, action of acid and alkali on 
(Heymann), a., i, 791. 

striated, action of poisons on (RIESSKb 

and Neuscmlosz), A., i, 1212- 
estimation of earnosine in (Hi'NTEB), 
A., ii, 828, 885. ^ „ ... 

MuiUrd flow* estimation of allyUhio- 
carbimide in (Luce and Doucet), a-> 

Mutarotatiott (Kiiber), A.,ii, 807. 
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^ya oreTiariat respiration of (CJollip) 
A., i, 

ifyrica gaU^ essential oils from 
(SCHQOF6)» A., i, 1048. 
iroKyristiola, ;8-iiitro- (Schmidt, Schit- 
maoher, Bajbn, and Waqhbr). a 
i, 738. 


Halita (Saha afnd Choudhury), T., 

1044. 

1:6-Naphtliabisdiozindole (Martinet 
and VACHRR), A., i, 689. 
^3iraphtbAbisdloxiiL^Ib-3:8-diearb- 
ozjrlle acid, ethyl ester, and its acetyl 
deriratives (Martinet and Vacheu), 
A., i, 689. 

Kaphtbaelnehoninylpropionie acid, 
ethyl ester (CaeeiEre), A., i. 319. 
AVs^thaeooaarin. citro- (Morgan 
and Reeyes), T., 7. 

o^'KaplitliadihydrouoozASiiie (Clemo 
and Perkin), T., 647. 
l;8-iraphthadi-iaatla, ati<l its derivatives 
(Martinet and Vacheb), A., i, 689. 
KsplithafiaTindiLUnei, amino-, bromo-, 
hydroxy-, and nitro- {Dutt), T.. 
1951. 

a-Kaphtbaldebyde, 2« and 4>hydroxy-, 
azomethiue derivatives of (Morgan 
and Reeves), T., 1. 
nitro-2-hydroxy- (Morgan and 
KSBVEii^, T., 6, 

^'Napbtbaldehyde, phenylhydrazone of 
(WRiLand Ostbrmsibr), A., i, 189. 

■- and 6 Naphthaldshydss, bromo- 
(Mayer and Sieolitz), A,, i, 742 
744. 

Nsphtbalens, structure of, and its deriv- 
atives (Voroshcov), A., i, 1135. 
absorption of ultra-violet rays by 
(Henry and Steiner}, A., i, 928. 
heat of combustion of (Vkrkadb, 
Coops, and Habtman), A., ii, 475 ; 
(SwiENTOSLAWSEI and Stabczew- 

»ra), a., ii, 616. 

vapour pressure of (Nelson and Se.nse- 
man), a., i, 245. 

ethylation of (Milligan and Reid). 

a., i, 880. 

nitration of (Davis), A., i, 81S. 
catalytic oxidation of (IX>>vn 8), A., i. i 
27 ; (Conover and Gibbs), A., i, ' 
464. 

.nd its dsrif.tives, electrolytic oiirl- 
etion of (Oso), A., i, IMS. 
hydrogenated deriretive. (Scbboet- 
**). A., i, 128, 183, 126; 

(ochboetsr .nd Tbtralin Q. h 
H.), A., i. 1086, 


Haphtluleae, 6-(or 8.)bromo.2-ainino-, 

■Z-hydroxy., and -2-Ditro-, and their 

l:8-.«bromo-2:7-dihydroxy-, and 
A WaiTziSBOCK), 

2;3;S.(nbronio-l;4 5 (ribydroxy-, 
and lj4:6;8-trfr<ihydroxy- (Whebl- 
E 8 and A.-iDBEws), A., i, 364. 
chloro., chloroamino-, chlorohydroxy., 
and ch|oroDitro,derirativeB (KiLnE 

& Co.), A., 1, S19. 

dicliloronitro- and (richloro-deiir- 
atlvea (FeiedUkdeii, Kakames- 
siNis, and Schenk), A., i, 244 

(Scholl and Neumann), 

l;6.rf,hydro.xy., effect of healing, with 
[Wtaaaium hydrogen carbonate 
(HEMMEtMAYR), A„ i, 836. 

1 15- and 2:7 iifhydroiy-, tautomeriam 
and Snx), A., L 
451. ^ 

Napbtbalenei, (fibydroiy-, equilibria of 
amines with (Kremann, Hbmmbl- 
MATR, and Rjemeh), A., i, 1010. 
Kaphtbalene-2 aldehyde, 4.broino* 
l-hydroxy., 4.ch]oro.].bydrexy., and 
their derivatives (Weil and Hrbbdt) 
A., 1, 256. 

Naphthalene-l'Bzo-;>-bsnx7lcampbor. 

3- hydroxy- (H aller and Boudin), A.. 

1, 357. ^ 

Naphthalene-l-aao^i-benzylidenscam- 

pbor, 3-liydrPxy. (Haller and 
Boudin), A., i, 356. 

5*Kapbthaleaea*o-6-methoiy-2-phenyl- 
qninoline 4 carboxylic acid, .5-ljydr- 
oxy- (Haliiehkann), A., i, 175. 
Napbtbaleneaso-4-iutro-a-napbthol, 

4- iiitro- (JluKKR.li!, T., 2881. 

Naphthalene- 1 -carboxylic teid, 

4-brQtijo-, and its methyl ester 
(Mayer and Sipglitz), A., i, 740. 
NBpbthalene-2 carboxylic acid, 4-phloro- 
1-hydroxy- (Weil and Hekrdt), A., 
i, 257. 

Naphthalene- 1 :4-dicarboxyl chloride 

(Scholl and Neumann), A., i 
261. 

Naphthalene- l:4 diearboxylie acid, and 
its methyl ester (Mayer and SiEG- 
LiTZ), A., i, 741. 

Napht^lene-2:6 dicarhoxylio acid, 1:5- 
diliydroxy., and its barium salts and 
, dinitro-derivative (Uemmelmayr), 
A-. i, 836. 
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H»plith»lM«-l:»:4i»illpliolilo •old, oolts 

of (FRIBDLjlNDKI^ KaRAMBSSINIS, 

and SCHKNR). A., i. 244. 
M»phthalottO-»:e-dlRRlphcmio »eld, 1.8- 
(Knmino-, and liS-dtnltro-, aalt» of 
(Ltkcb), a., ii, 881. 
ll«plith»lonodim-tluoboniolo “>“• 
(Smiles and Graham), T., 2509. 
Haplitbalaiio-l inlphinlo atid, 6-aramo., 
•celyl dorivatiTo, and S-chloto- 
(Reissert), a., ii 584. 

8-amino., and 5- and S-nitro-, and 
their aalta (Reissert). A., i, 583. 
Ifapitlialonoinlphonamldoi, 

(Kaufmank and ZoREL), A., 1, ***• 
KaphthalaMltulphoElo 

diaiiiino- (Bucheree and waul). A., 

*Mh^l«no-2-aolplmnio aoid. hoiam- 
mineclironiic and lieiammmecoMtlc 
salts (Efhraim and Mosimahs), a., 

HaphtLieno-d-aolphonlc aoid, 1:8-*- 
uitro-, sodium salt and sulphonyl 
Chlorido of (FUlEDLASnEJl, Karames- 
sIKis. and Scheme), A., i, 245. 

Hapbtlialoiio » ondplionio “>8;, 

hTdroxy-, disuliihutona acid color 
(StTHBRER and Wahl). A., i, 464. 

Kaphthalono-S nlplioiuc aoid, 4-chloro- 

Mivdroiv- (Kali.e & Co.), A.,i.819. 
d-chloro l nitro-, and its sodium salt 
(Frwdlamder, Karame-ssisis, 
and ScHESK), A., i, 244. 
EaphthUoneiulphoaio »'Wa, 

salts, solubilities of (\1 ales). A., i, 
727. 

8ulJ8tit\ite<l, idenlificalion of (Lynn h). 
A.sii, 8S1- E^. 

H»plith»lett«-l-fulpbonyl 

2-cy*no- (KaufmaSN and Zobel), 
A., i, 744. 

irapliUiBl«n#-5aBlplio»yi chloride, 
4 .nitro-l'ainino-, acetyl denvotiie 

(Riissert). a., i, 

J-^ HaphtbalenendphoDyl z-netiijl' 

qaiaoline. btkI platmichlonde 

(Troobr aBd Menzel), A., i» 270. 

(HlhiiELL), A., i. 720. 

aod S-amiuo , 
f.U-dihjdnxy-, and SdroiDo*. and 

their der*v»li^e* (Fries and Keb- 
Kow), A., i, 678. „ . 

Bfl-HAi^thBphaTithU*ine*B:n diwro- 

oxyUe mUp ethyl eater. ll:12-i«tam 
(Fries B»d Kebkow), A.. ». 678. 

BB-»EphthEphenthUtiae-6 1 1 quiaone. 

And its derivativea. and S ammo*, 
3-broiDo-, and 3-ehloro (Fries snd 
Kbbeow), a., i, 678. • A.> * 

l;f.]rqphthAqplnoU (tRiEs)* A.» 1, 42. 


B'HAphthAqplAOlinep diamino-, and di. 
nitro* (Bbowniro, ConxK, Gaunt, 
and Qulbbansbs), A., i, 612. 
HaphthaqniDOAe. hydroxy-deriTatires 
(WbkeIaER and Andrews), A., i, 
854; (Wheeler and Naiman), a., 
i, 1165. 

I'd-HapMhaqninoPe, mono- and di- 
bromo-5-hydroxy-, 2-bromo-2:3.(ii- 
hydroxy*, and and ui-cldoro- 

5 -hydroxy- (Wheeler and NaimaaN), 
A., i, 1165. 

Haphthaquinoneanil, hydrochloride and 
methyl ether of (Kallx & Co.), A., 
i. 824. 

Kaphthasaeeharin I. and II. See 

Naphthoicsulphonimidea. 

4 - 1:8 NaphtbaatUtamaso l' naphthal- 
ena-4' tnlphonie aeid (KOmio and 
Xoiii.EB), A., i, 880. 
l:8‘Kaphthasnltaip4‘iii]phonie aeid, 
and its writs and derivatives (Kcixic 
and Keil). A., i, 822. 
Haphthasiritona, preparation of bbI- 
phunyl chlorides ol (Kallx A Co.), 
A.,i, 81». 

Naphthathiam, and nitroao* (Reisseet), 
A.,i, 683. 

HaphtbathiaiD'bltis, constitution of, and 
/iainiiio. (Rrikaeut), A., i, 683. 

a-NaphthatriaioU-BiSdicarbozylic 

aeid, 3 *bydroxy-, methyl eater (Diiu 
and WackerMann), A., i, 11&5. 
a*Haphthunlnaaola, l-ehloro- (Fischer 
and KbackER), A., i, 957. 

oB-MapbthixniBasole-S-iulpho^e soil 
(Mokoan and Kooke), A., i, 184. 
B-HapbtbiJnisoaBoloBe (Diels aud 

Soreksek), A., i, 1195. 

2 : 2 ' Bd'HRphtbindlgoUa (Fierz and 
ToblEh), A., i, 869. 

5apbtbiaatiA, B-thio- (Sociktt ok 
( fitBMiCAL Industry in Basle), A„ 
>4 1179. „ , 

»/ir.*olfapbtfci)dixaalbylane (Eckert and 

Endi.er). a., i, 941. 

2-Hapbtboie acid, l-bromo- (Maiek and 
SIKOMTZ), A., i, 744. 

S-MaphOiolo aeid, 6amino-nyilrM)' 
(FiioELicHEBand Cokes), 1-, 1659. 
Kaphthoio aolda. roductiou of (I'sit 
aud OsTERMElER), A., 1, 139. 

Baphthoieaiilohoniiiiidoi, aud their 

iH^atiToa (Kaofmass uid Zobei), 
a-Xapbthol, S-chloro- (Fraszes aiiJ 
S-iodmf'^HOLL, SaaR, aud WiinB- 

cobtlUn»mineB of (Morgan 
Kino), T., 1727. 
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B-lSBakthol, preparation of (Mat), A., i, 
449. 

detection of, in foods, spices, and 
beverag«>s (Kikuoasa and Tatsdno), 
A., ii. 400. 

3>]r*pb.thol, bromo* and bromonitro* 
aeri7ativ«s(FfiAK2BMand Staudlx), 
A., i, 4f0. 

4:8^ichloro-, and its methyl ether 
(nilDLANDER, Karauessinib, and 
ScyEMK),. A., i, 244. 

Xaphtholt, substitution in (Pranzek 
and Stauble), A., i, 4 SO. 
d-^ EaplithoUioplianylaeetie acid, and 
its sodium salt and esters (Neber), 
A., j. 646. 

/S-laphthol-d-earbosylie acid, metiiyl 
fster, oondenaatioD of methyl 
n-opianate with (Stosicm), A., i, 746. 
Xaph^clcarboxylic aeids, reduction of 
(Weil and OalkRHEiXK), A., i, 139 ; 
(VVril and Hebbdt), A., i. 256. 
•^jraphthot'S^S'dlsalphenia acid, 
8-amino* (H-octVf), cobaltamniiue 
salt of (Morgan and Moas), T., 
2864. 

estimation of (Lee). A., ti, 235. 
«Xaph^ol-8:6* And 4:6-dlsnlpliottie 
aeids, d^amino* (Bucherrr and 
Wahl), A., i, 248. 

a-I'apMhol'2-salphonle aoid, sodium 
salt, use of in estimation of amino* 
compounds (Matubwsom), A., it, 882. 
trVsphtbol-fl'SalphoBio aeU, d-amino-, 
and its deriTatives (Bvchekeh 
and Wahl), A., i, 247. 
action of sulphites oc (Bi'chekek 
and Wahl), A., i, 464. 
Vaphthelsnlphonie aeids, amino-, action 
of pheoylhydrazine-bisnlphite mixture 
on (BuchbPvEr and Zimmekuann), 
A.,i, 465. 

jS-EaphtboxyethylaaiUne (Clemo and 
Perkin), T., 649. 

a- and 0 HapbtboEypartJBas (Rlektro- 
CHSEIRCHE WeHKE, B 08 «BARD, and 
Stkavsh), a., i, 913. 
a- and ^-Vaphthoylbenioie adds, acetyl 
deriratires (McMullen), A., i, 1025. 
a-Xapbthyl methyl etiier, compound of 
tetrachloropbthalimide with 
(PrsiPFEB and Flatkr), A., i, 
342. 

5*iodo- (SriiOLL, Seer, and 
WxiTZENBdCK), A., i, 651. 
thiocyanate (Challenger and Wil- 
kinson), T., 100. 

3-XaDhthyl ethyl disulphide (Leihrk 
and Wittwkr), A., i, 842. 

«- and A-Vapbthyl 8-chloroethyl ethers, 
and l-smino-, and l*uitro« (CLKtfu 
and Perkin), T., 646. 


a- and A'Haphtbyl mercaptans, hydr- 
oxy* (Watson and Durr), T., 2416- 
«- and 8-Vaphtb7laestaldoximet(MATEK 
and SiEOLiTZ), A., i, 742, 743. 
a* and A-Haphtbyl^etlo acid, bromo*, 
and their derivatives (Mayer and 
SiEGLlTZ), A., i, 742, 744. 
d-Hapbthylalanine (Sasaki and 
Kinosk), a., i. 303. 

'^^‘^liaphtbylalaniiie, action of Bacillus 
proteuc on (Sasaki and Kinose), A., 
i. 303. ' ' 

a-Naphtbylamine, electrolytic oxidation 
of (Ono), A,i, 1008. 
substitntion in (Fkanzen and 
Stacrle), a., i, 450. 
a-Naphtbylamine, 5-iodo-, and its salts 
(Scholl, Srp.u, and Weitzex- 
RoCK), A., i, 6.50. 

8*thiol-, and its dibeozoyl derivative 
(Rbls.seht), a., i, 584. 

6-Napbthy lamina, coirijx>imd of tellnrinm 
tfctrabromide witli (Ixiwv and Dun* 
BROOK), A., i, 446. 

additive coniponnds of, with azo- 
esters, and their oxidation products 
(Dibls and Wackermakn), A., i, 
1068. 

analysis of (Lee and Jones), A., ii, 
883. 

e* and 6-Vaphtbylaminet, equilibria of, 
with dinydroxynaplithalenes (Kre- 
MANN, HBHH£LMAYn,andRlEUXR), 
A., i, 1010. 

hydroferrocyanides of (Gumming), T., 
1295. 

a- and 8-Haphthylaminss, cliloro*derir* 
atives, and their derivatives (Fkied- 
i.Xm>kb,Karame 8SINIS, and Schenk), 
A., i, 244. , 

a-Kapbtbylamine-S'Sulphonic acid, 

4-cliloro-, sodium salt (FfliEOLANnER, 
Karamessinis, and Schenk), A., i, 
244. 

o-a- X aphtbylamisebeiisoylbentene, 

0-2' uilro- (Maybk and Freund), A., 
i. 866. 

Xapfatbylaminodipbenyl, 4-amiuo* 
l:4'-^/ihvdroiy* (Kalle k Co.), A., i, 
824. 

.V-«-Hapbtbyl-/8-anunoetbyl hydrog«>u 
sulphate (Saunders), T., 2675. 
j>-«-Xapbtbylanilise, and its benzylidene 
derivative (Pummerbk, Bikafrl, 
Bittner, and ScnuE(iRAF), A., i, 
1197. 

a-Kapbtbyl l-astbraquinonyl ketone 

(Scholl, Seer, and Daimer), A., i, 
258. 

a-Kapbtbylartinle aeld, eulphonic acid 
of, and its potassium salts (Hill and 
Balls), A., 1, 1080. 
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NftplithyUtobeniene (Pcmmebeti, 
Binapfl, Bittner, and Schueoraf), 
A., i, 1197. 

S-B'Haplithylbe&soxaiola (Sxraup and 
Moser), A., i, 575. 

a-l> and -S-HaphtlLylbataaM (Mayer 
and SiKQLiTZ), A., i, 741, 743. 
m-1- and -S-NaphtlLylbatan-T'O&es, and 
their derivatives (Mayer and Sieg- 
LITZ), A., i, 741. 

l-a-Napbtbyl*2:3 dibensylqnlnoxa* 

liffiijun chloride, aa' dicySiiKi- (Dutt 

and Sen), T,, 2666. 

B-NaphthyldimetbyUmlne-Bsalpbonio 

aoid, potaasiuni salt (MoKOan and 
Rookb), A., i. 135. • 

/3 Haphthyl-^-dimethylaminoethyl 

ether, hydrochloride (L'lemo and 

PRHKIN), T., 646. 

l;a-Kapbthylenecarbainide. Seea-Naph- 
thimiiioazolnue. 

l:4>HapbtbyUiiediamine-2-p-tolneiie* 
6(7)liilpbaiiie aoid, monoacetyl deriv- 
ative, and its sodium salt (Socikty 
or Chemical I.sdustrv in Basle), 
A., i, 679. 

a -1 'IfEpbtbyletby lami&e (S a mu elson) , 
A., i, fi23. , ^ . 

ft. and iS-NapbtbyUtbylamiDsa, and their 
derivatives (Mayer and Sieclitz), 
A., i, 742, 743, 

^‘VapbtbylethyLmalonie aoid (Uaver 
and SiBGLiTZ), A., i, 743. 
a-Hapbtbylglycine-S carbozylio aeid, 
sodium salt (FiEitZ and Sallsiann), 
A., i, 670. 

iS-Faphtbyl^lyclne-S oarbozylie aetd. 

and its sodium salt (Firrz and 
Tobler), a., i, 870. 

Hapbtbylglycineanlpbonio acids (Firkz 
and Sallmans), A., i. 870. 
HapbtbyUdeneantbranillc acid. B-hjdr> 
oxy- (Erelev, Rogers, and Swisher), 
A., i, 935. 

a-VapbthyUdenenitroaailines, 2- and 

4 hydro*y- (Mougas and Ueevrs), 

T.. 4. 

6-FapbtbyliminO’2-tbiO'3iiaphtbyl- 

2 S:4:5 CetrabydTO-l :3.4-tbiodiasole 

(Guha). a., i, 877. 

6-irapbtbylimino2-thioS-pheiiyl- 
2:3:4:5-Utrabydro 1:3:4- (biodiazole 
(Guha), A-, i, 877. 
5-Fapbtbylimln«-2-tbio S tolyl- 

2:3:4:3'tstrabydro*l:3:4-thiodiasole 
(Guha>, a., i, 877. 

a-XapblbylEiatbyl ethyl ether, 4-brcimo. 
(Mateb and Sieclitz), A., i, 
742. 

and ^-Xapbtbylmetbyl bromines, 
bro^ (Mayer and Sirolitz), A., i, 
74SC1^3. 


0- and $-l'XapbtbylmatbylaMfeoaeeUe 

aeidf, ethyl eaUrs (Mater aud Sieg- 
UTZ), A., i, 741, 743. 

/3 ■Xapbtbylmetbylaaina'S'salpbonic 
acid, and iti« Haltsaiid derivatives, and 
2-tiitroso- (Morgan and Rooke), A 
i, 134. ' 

al- and -2-Xapbtbylmetbylbatyrle 

acids, and their derivatives 
and SiKoLlTZ), A., i. 741. 743. ^ 
a- and jS-Naphtbylmctby^stbylmalonic 

acids, and their ethyl esters. (‘M ater 
and SiEOLiTz), A., i, 741, 743. 
A'Naphtbyl metbyl batons, and its 
derivatives (v. Brauk, Uahn, and 
Seemann), a., i, 729. 
a- aud (B-Haphtbylmatbylaialoaia acids, 
and broiiio-, and their derivativfH 
(Mavxr ai.d SiEwLiTZ), A., i, 741, 748. 
/9Napbtbylmetbyliutroaoa]iiinc«6'Sa|- 
pbonio aoid (MoRqpN and Roosi), 
A., i, 134. 

a-l* aud -2-Napbtbyl-3 nitroatbylenei 

(Mayer and Sieclitz), A., i, 742, 
743. 

Kapbthylproplonic acids, brono-, aoj 
their derivatives (Maybh and SiBC- 
LITZ), A., i, 742. 

2-0*HapbtbylqaiRoUnc, methiodide of 
(V. Bkaun, Hah.s, and Seeran.v), 
A., i. 729. 

a HapbtbyltiUasalaBiiu& aoetylaectcse 
(MoRo.tK, Drew, and Barker), T., 
2453. 

Harcosis, theory of (Tracbb and 
Klein), A., i, 198; (Joachimoglv), 
A., i. 199. 

Narcotics, distribution coefficients of 
(AiKLiX)}, A., i, SOI. 
m<^e of action of (Wieland), A., i, 
497. 

elTective strengths of (FUh.nbr), A., i, 
199. 

Narcotlna, vatimation of, in opium 
(KAKbnn), A., ii, 96. 
i Naurita (Bix jinkk), A., ii, 714. 
Neat’s foot oil, analytical constuuU ot 
(Egkart), A., i, 967. 
Neoarspbaaamine. Sea Neosalvarsas. 
Beodymium oxldt, density and mole- 
cular volume of (Peandtl), A., ii, 
379. 

Neon, spectrum of (Brocchall), A., ii, 
541. . . . 

Kdntgea spectrum and ionisefinn 
potential of (Gkotrias), A., ii, 179. 
series spectrum of (Seeligkk), A., u, 
17. . , 

excitation and ionisation potentials ot 
(Herte), A., ii, 733. 

• fretmency of electrons in the atom ot 
(DROCOHALL), A., ii, 213. 
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toxicity of (Habt ond 
PAYiiC)i A., i, 704. 

Heotroxliiie acidii and tLeir ddrivaUvea 
(Stobrmke and Bacb£r), A., i, 832. 

atomic nnmber of (Uit- 
BAiK), A., ii| 505. 

^'epeia japcniea, ewential oil from (Mu- 
bayama and 1taoaki)> A., i, 44, 
jre^^Mtrometer (Kvoilmass), A., ii, 
693 ^ 

g<pfctloT"#to>Oi theory and use of 
(WlLL«), A., ii, 308: (Wecnhekc), 

A., ii, 809 ; (Baudouin and BXNAitD), 

A.’, ii» 862. 

HepholomatiT colloidal eolutiona 
(BBOtHOLDand HBBLEu),A.,ii, 693. 
of oolonred liydrosola (Bechhold aud 
Hbbueb), a., ii, 652. 

Kaphfltk from chromic acid {Major), 

A., i, 610. 

nitrogen conatkuenta of hlood in 
(WaUAMS), A., i, 401. 
nitrogen retention in (Wxiss and 
GaBNEB), a., i, 704. 
drripeical, excretion of chlorides in 
(ViolLB), a., i, 968. 

Fervaa, ditfuaion of hydrogen and l»ydr- 
oxjl ions in relation to the action 
of (Adams), A., i, 1211. 
sensory, stimulation of, by alcohols 
and chlorohydrins (Irwin), A., i, 
899. 

Verroiu systsm, biochemistry of the 
(PiGHl.vi), A., i, 295, 

Seatral salt action at high concentra- 
tions (AkbrI/OF), A., ii, 134. 
Ifiokel.sneclrum of (MOllru), A., ii, 725. 
electrolytic, structure of, and its de- 
position and solution potential 
(KohlschutieR and ScUdDI.), A., 
ii, 648. 

scattering of electrons by (1>avis.son 
and KuhSMAK), A., ii, 251. 
catalytic hydrogenation with (Hi- 
deal), T-, 309, 

effect of copper on the catalvtic 
actjrity of (ARMsiRONa and Hii.- 
DiTCH), A., ii, 757. 

occurrence and cMtiiiiation of, in plants 
(BERTKARnsnd Mokkaonaiz), A., 
i, 1099. 

in stable soils (BciiTRAS' 1> and Mok- 
RAGNATZ), A., i, 975. 

Hiokal alloys with chromium, expansion 
ofiCiiBREVARn), A., ii, 153. 
estimation of chromiutn in (Loffel- 
BEiN ; Hitn), A., ii, 660. 
with copper and xiuo (Voigt), A., ii, 
295. 

with manganese, slectrocbcmistry of 
(Tauuamr and VADERa), A., ii,* 
380. 


Nickel lalti, catalytic hydrogenation by 
means of (v^ Bkaun and Kirsch- 
BAUM), A., i, 727. 

Nickel chloride, equilibrium in the 
system, Bmiiioniiim chloride, 
water, and (Clzndinnen), T., 801. 
equilibrium of the reduction of, by 
hydrogen (Berokr and Crut), 

A., ii, 38. 

haloids, crystal structure of the sm- 
moniates of (Wyckoff), A., ii, 573. 
hydroxide, preparation of colloidsl 
solutions of (Toweu and Cooke), 
A., ii, 853. 

nitrate, coniiioaition and crystal struc- 
ture of (Wt(?kokp), A., li, 573. 
nitrites, complex (CuTTlCA), A., ii, 
448. 

oxide, rednetion of, by hydrogen 
(Berger), A,, ii, 508. 
tungstate (Smith), A., ii, 774. 

Nickel organic componnds 
with dioxiiuee (Bjerrum), A., i, 18, 
19. 20, 21. 

Nickel estimation : — 
estimation of, electrometrically 
(Mui.LKRand Lauterbacii), A., ii, 
875. 

eslimalion of, giuvimetrically, aa di- 
oxide (Vai'iikl), a., ii, 875. 
estimation of, in silicate rocks 
(Hackl), a., ii, 458. 
estimation of, in steel (ftvBRicius), 
A-, ii, 163; (Sjmion), A., ii, 529. 
estimation of mtgnesium iu (Cha- 
Liri’SY and BkeIsch). A., ii, 22?. 
Nicotine, estiniNtion of, in tobacco 
(Liotta), a., ii, 401. 

Nicotinic acid {pyruUne-Z-carhoxylU 
acid), amyl and*eth>'l esters CWoi.- 
KKENSTEIN}, A., i, 861. 
ethyl ester, A’-ethiodiiie (Wolffbn- 
8 TBIK), a., i, 365. 

jnethyl ester, preparation of A'alkyl- 
haloide of (WolffESStein), A., 5, 
365. 

dipropylamidfi and piperidide of 
(S«»ciF.TY OF Chemical I.ndustrt 
IN’ Baslr), a., i, 1058. 
Nicotinodiethylanude (Hartmann and 
Skibbrtjt), a., i, 679. 
Nicotinodipropylamide (Hartmann aud 
Skibebth), a., i, 679. 
Nicotinopiperidide (Haktmann aud 
SFinEKTii), A., i, 679. 

Nlgbt-blue, surface tension of aqueous 
solutions of (UE Izaguibre), A., ii, 
262. 

effect of anions on the colloidal state 
of (AkaMatsu), a., ii, 830. 
Niobium jJcrUo.xide, action of light on 
(Renz), 61. 
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Nimuiol {k’pktnyl-i-dhyl}tydMU^»)t 
aynthcsis of (Eeati), A,, i, 964. 

Ifiton {radiuvi emaiuUion)^ spectrum of 
(Nyswandbr, Lind, and Moore), 

A„ ii, 803. 

activity of “yrays from (Slater), A.* 

ii, eai. 

effect of, on blood snd urine (Hadkn* 
STEIN), A., i. 80. 

Ifitration of hydrocarbons (Battecay 
and Brandt), A., i, 1001. 

KitridM, rate of formation of (Tam* 
MANN), A., ii, 852. . 

Hitriioation (Miyake and Soma), A., i, 
1096. . ^ 

in soils (Stcpheksok), A., i, 416. 

Kltrllet, dynamics of the formation of, 
from anhydrides and amides (Krb* 
MANN, ZOFF, and OsWAl.D; Kke- 
MANN. Roslkr, and Penkner), 
A., ii. 748. 

action of hydro;?en peroxide on 
<Ouvbri-Mandala), A., i, 644. 
action oforganomagneaium compounds 
on (Baerts), A., i, 817. 
aromatic, electrocht-mical oxidation of 
. (^CHTER and Grisard), A., i, 37. 

iVKitrUea (Passbiuni), A., i, 731. 

HitTO-compotinda, reduction of, by 
stannous chloride (Goldschmidt, 
Storm, and Hassel), A-, ii, 361. 
reduction of. by titanium trichloride 
(Ratb^bdro), a., i, 342. 
aromatic, formation of salts from 
(LirscHiT?.), A., i, 787. 
catalytic reduction of (Brand and 
Steiner), A., i, 536. | 

removal of halogen atoms from j 
(Macbeth), T., 1116, 
action of sodiya hydrogen sulphite 
on (Weil and Moser), A., », 443. 
halogenated, reduction of{BuBTON and 
Kenner), T., 675. 
detection of (pRiNs), A,, ii, 877. 
Hitroffen atom, stracture of the (Moir), 
T.,1808. , . 

active modification of (Newman), A-, 
ii, 279, 639 ; (Wendt), A., ii, 639. 
origin of the spectrum of (Dufpieux), 
A., ii. 697. 

ionisation and excitation tension of 
(Brandt!, A., ii, 186. 
heat of vaporisalioo and specific beat 
of (Mathias, Crommeun, and 
Onnks), a., ii. 472, 
pure, density of (Moi.t^). A., ii, 562. 
atnioepWeric. from Madrid, density of 
(pATl and Moles), A., ii, 762. 
equation of ets^* for^(BABTEL« and 
Eucken), a., ii, 117. 
i^lherros of (Holborn and Otto), 
Ai, ii, 737. 


KltTOgan, rectilinear diameter of 
(Matbiasl Onnbs, and Cbohme- 
UN), A., li, 662. 

absorption of, by calcium and its 
alloys (Ruff and Hartmann), 
A., ii, 377. 

viscosities of carbon monoxide and 
(Smith), A., ii, 549. 
electrolytic reduction of (Fioht^ and 
Sitter), A., ii, 372. ' 

explosion of acetylene, and (Garnir 
and MatsDNo), T., 1729- 
reaction of ethylene and, under the 
electric discharge (Miyamoto), A., 
i, 418. 

reaction between carbon, barinm 
carbonate and (Abrbnasy and 
Crude), A., ii, 446. 

Inaction between carbon, . sodium 
carbonate and (Isoold and IVil. 
son), T., 2278. 

quadrivalent, radicles containing 
(WiELAND and Kool), A., i, 726. 
fixation of, in soils (Greaves, Carter, 
and l.UND), A., i, 976. 
effect of diet on fixation of, in the 
organism (Dienes), A., i, 295. 

Bitrt^en eompounds, photosyntbesU of 
(Balv, HEitbRON, and Hudson), T., 


1078. 

Hitrogen trichloride, attempted pre- 
paration of (Noyes), A., ii, 143. 
cbloriDation by means of (Coleman 
and Noyes), A., i, 158. 
monoxide (nUrow wide), viscosities of 
carbou dioxide and (Smith), A., 
ii, 549. 

solubility of, in various soIvaoU 
(Kcnerth), a., ii, 823. 
narcotic action of (WiELAND),A.,i, 


rfioxide (niVnc oxulc), preparation of, 
from boron nitride and metallic 
oxides (Sborui and N.tsixi), A., 
ii. 564. 

oxidation of (Burdick), A., ii. 
272 ; (Brinek, Niewiaeski, and 
Wibwald), a., ii, 563. 
action of, on metallic carbonyls 
(Mond and Wallis), T., 32. 
action of, and iU derivativea on 
solium arsenite (Gutmann), A., 


estimation of { KtlMENcand Buszl), 

trioxide (nitroiu anhydride) (Foer* 

pcr-^or^fefr-’oxide, liquid, 

(Sanfourchb), a., u, . 

oxides, formation and decom^d* 
of (Bodenstein, Boes, 
and RAMaTETTlR), A., u, 
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Hittoeea oxides, formation of, in gas 
^analrsia (Jones and Pabkbe), 
A., li, 223. 

reactions of alkalis with (San- 
FOtTRCHi), A., ii, 76*2. 
compounds of, with olefines and 
zinc (SCRAABSCHMIDT, VeIDT, 
and Schlosser), A., i, 645. 
analysis of mixtures of (Bubdick), 
US ii, 683. 

estimation of, in air (Allison, 
Paereb, and Jones), A., ii, 
313. 

Kltrio add, oxidation reactions in the 
eyiitUesis of (Majiqnon). A., ii, 
563. 

electrolytic concentration of aqueous 
lolutions of (CbXtoHTON), A., ii, 
212 ^ 

heats of neutralisation of (Richards 
and Rowe), A., u, 426. 
heat developed on mixing sulphuric 
acid, water and (McDavid), A., 
ii, 617. 

vapocr pressure of aqueous solutions 
of (8PROB88EE and Taylou)» a., 
ii, H3. 

actiou of, on metals ^ANEBJi and 
Dkar), A., ii, 756. 
estimation of nitrogen in esters of 
(Kessblrr, Kobm, and Lutz), 
A., ii, 392. 

Kitrates, organic compounds giving 
precipitates with (OiRAt Pe- 
rwra), a., ii. 523. 
assimilation of (Baudiscu), A., i, 
194. 

detection of (Foresti), A., ii, 524. 
detection and estimation «f, in 
serum and in urine (Nolie), A., 
ii, 683. 

cstiinatioa of, in drinking water 
(Rruss)^ a., ii, 454. 

Hitroas add, velocity of decom{*o8itioii 
of (Klkmenc and Pollak^, A., 
ii, 432. 

rate of reaction of, with aliphatic 
amino*acids( Dunn and Schmidt), 
A., i, 1024. 

action of, on iodides, in presence of 
oxygen (Lombard), A., ii, 313. 
and its salts, detection of (FaixI' 
ola), a., ii, 783. 

estimation of, in presence of arson- 
ions acid (Kleuino), A., ii, 865. 
Kitrites, reaction of, with thiosulphates 
(Falciola), a., ii, 453. 
assimilation of (Baudibcr), A., i, 
194. 

estimation of, in presence of nitrates 
(Mach and Sindlinoie), A., ii. 

783. 


Nitregen 

Pernitrie acid, properties and struc- 
tora of (Tbifonov), A., ii, 845. 
as an analyticahreagent (Mathew- 
son), A., ii, 888. 

Nitrogen estimation :~ 
estimation of, by Dumas’s method 
(Mohii), a., ii, 82. 
estimation of, by the Kjeldahl metliod 
(Paul and Berry), A.:, ii, 82 ; 
(Parnas and Wagner), A., ii, 
312; (M. and I. Sborowsky), A., 
ii, 783. 

estimation of. by a modified Kjeldahl 
method (Mears and Hussey), A., 
ii, 159; (Skutn.), A., ii, 582. 
eetimatiou of, by a micro-Kjeldahl 
method (Lino and PRipE), A., ii, 
522. 

estimation of, microchemically 
(Sciioeller), A., ii, 159; (Acii), 
A., ii, 225 ; (VallEe and Polo- 
N0V.SK1), A., ii, 312; (Holtz), A., 
u, 521. 

estimation of, in ammouium salts 
(Msurice), a., ii. 225. 

, estimation of, -in fertilisers (Mach and 
' Sindlincea), a., ii, 763. 

estimation of, in nitric esters (l^s- 
sELBi*., Rohm, and Lutz), A., ii, 
892. 

amino-acid, estimation of, by the 
nluhydrin reaction (Riffart), A., 
ii, 718. 

non-protein, estimation of, in blood 
^ (Pondbr), A.,ii, 583 ; (Richter- 
QfiTT.sER and Hoenlinoer), A., 
ii, 717. 

estimation of, in serum (Cribtol), 
A., ii, 583. « 

Nitro-gronps, replacement of diazo- 
grauf'S by (Vesely and DvobAk), 
A., i, 690. 

aromatic, mluction of, by tissnes 
(Liivchhz and Gottschalk), A,, 
i, 298. 

. estimation of, in aromatic organic 
compounds (Callan and/ Hender- 
son), A-.ii, 524. 

a-^ Nitrole y-ketopeDtane, * a-oximino- 
(PoNZio and Ruooeri), A., i, 629. 
/S-if-Nitrole-rketopheDylbatane, 
a-oxiiuino- (Po.szio), A., i. 1038. 
Nitrones, catalytic reduction of (ChJS- 
MAN<0» A., i, 143. 

Nitrosyl chloride, actiou of, on n-hept- 
ane (Lynn and Hilton), A., i, 417. 
Nitroiylselenic acid (Meyer and Wag- 
NBr), a., ii, 872, 

Nitrons acid. See under Nitrogen. 
•Kltroni anhydride. See Nitrogen tri- 
oxide. 
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Nitzschia. cloiierium^ syntheris of vita- 
min-^ by (Jameson, Deummokd, aud 
OowAitJ)), A., i, 1099. 

Voaadeeaii'S'Ol, an(t ita pheoylurethane 
(I.EKOIDB), A., i, 217. 

Aa-Nonenoie aeld, Tanillylamide and 
p-hydroxybenzylamide of (Ott and 
ZiMMBaMANN), A., i, 137. 

Nonoi^batylamlda (Asauina and 
AsANO>,fA., i, 606. 

n-Nonoio acid, preparation of (Asahtma 
and Ishida), A., i, 520. 
sodium salt, propertiea of aolutiona of 
(Flecker aud Taylor), T., 1101. 

Soreboloidanlo acid, aud its dimethyl 


1 


luiusmu cuu. . 

( WiELAND add Adickis), a., i, 


83o. 

MorpinLo aatd, structure and synthesis 
ol ((jANOuly), a., i, 1158. 

VonolaBnaUie acid (Wielanb and 
SCHDLENBURO), A., », 346. 

Voxtropinoneearbozylic aoid, ethyl ester, 
and its derivatives (Merck, Wolfes, 
and Maeder), A., i, 1173. 

IfoToeaine. estimation of (Hanron), A., 


ii, 405, 

JfaeUU dcld, compounds of proteins 
with (Steudbl and Pblser), A., i, 

" 1200 . - 

metabolism of. See Metabolism, 
animal, preparation and analysis of 
(Livbne), a,, i, 1075. 
in bacteria (Schaffer, Folkoff, and 
Joses), A., i, 1095. 
pancreatic (Hamm arI ten and Jobfes) , 
A., i, 387. ; 

Kneleic acids, anticos^ulating action of 
(Doyon), a., i, 82. 1087. 
from spleen uf cattle (Steupel), A., i, 


297. 


KneUlii metabolism. See Metabolism. 
Kntmeg butter (B.), A., i, 975. 

Huts, Barbassu, constituents of (Ju- 
melle), a., i, 207. 

Hut tree oil, nurgiug (L.), A., i, 908. 
Hystagmui (Pkntimalli), A., i, 302. 


0 . 

Oak, black powder from a hollow (v. 
Lipfmank), a., i, 311. 
tannin from the (Fkeupevbero and 
VOLLEBECMT), A., 1, 1046. 

Oati, ergot of. See Ergot. 
Obitua^notiees : — 

OaneS Sskbaram Agashe, T., 74.5. 
Jamee Robert Appleyard, T., 2898. 
Adrian Brown, T. , 2899. 

William Gowland, T., 2907. 

^Philippe Anguste Guye, T., 2909. 
Edwai^ William Tayjor Jonee, T., 746. 


Obituary Ifotioet : — 

William Kellner, T., 2912. 

George William Macdonald, T., 2913, 
John Spiller, T., 748. 

Lionel William Stansoll, T., 2916. 
Oeta-aoetyldiBaUeinethylaasine (Zemp. 

l£n and Kunz), A., i, 564. 
Oeta'aeetyldisalioinme^ylamine (Zxup. 

1 .EN and Kunz), A., i, 504. ^ 
AY*-Ootadiene, and its ozonide 
(Schweitzer), A., i,- 215. . 

ASS -Oetadiane- a8c 9«tetraearlJozyUe 

aeid, i-bromo*Y{'rfihydroxy- (Chas'. 
I>RASENA aud iNQOLD), T., 1318. 
s. •Ootabydroant&raoena, and Itn 
phonic acid (Schrobter and Tetea- 
LIN G. M. B. H.), A., i, 1136. 
s. •Oetakydropbenanthrene, and its deriv- 
atives (Schroetek and -Tbtualix 
G.M.B, IL). A., i, 1137. 
Oetametl^ltetra-amylMe (Pringkiikix 
and Persch), A., i, 113. 
tetra-acetate (Pringsheim and 
Pkbsch), a., i, 632. 
l:2:4;6:V:2':4":6'*Oetametbyltetrahydro- 
4:4'.aipyridyl (Emmery and Wkbb, 
A., i, 680. 

Octoae, fl-chjpro-yhydrosy (Det(ecf), 

1 A.,i, 827. 

I OiSrS-rficj/c^oOetane (Schrobter and 
VoBSBN), A., i, 122. 
0:3:S'ificyc/oOeUn»-3:7*diol iScmuoxtek 
and Vossrn), A., i, 122. 
0:3:S*iArycfoOetane-3:7-dioae (ScBRon 
Eu and Vossrn), A., i, 122. 

Oetapyridise-f^'dieblorodiferrleliloride 

(Weinlanu and Kisklino), A., i, 
365. 

Aa4.|.eetatneae-aS<9'tetraotr'bozylic 
I aoid, 7{-<7tliydroxy- (C'HA.sDKASxyA 
j and In(sold), T., 1319. 
jB7-0ctene oxide {Detcbtf}, A., i, 327. 
0 :8 : 3 • rf I'cyc/o- A' - Octene- 3 : 7 'dioBS • 
2:4:8:8-tetraoarboxylio acid, metbrl 
e-ty (Schrobter and Vobsen), A., i, 
122 . 

Octopus, muscle extract of (Quagliari- 
ELLo), A., i, 608. 

n. and sec.-Octyl Buorides (Bwarts), A,, 
’01- 

Odour, relation of, to chemical ccrastita- 
tion (Zwaardemaker), A, h 
007. 

aud molecular structure (Dblakgi 


A., i. 894. . 

perception of (Komuro), A., h ^ • 
valu, of (CsoEREB and SroMiM), 

Odoora) ' aromatic, classiBc.tion 

(Oa«A), A., i, low. 

(Edema, nitrogen content of the 
(Stkibowkk), a. , i, 964. 
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Edema> artificial, efiect of calcium and 
putaMium ions on the production of 
(Hahburoeb), a., i, 606. 

)ils, relation between the refractive 
index and chemical charactcriaticH 
of (Pickering and Cowijshaw), 
A., ii| 325. 

Telocity of extension of, on the surface 
ofwftter (Wooo), A., ii, 197. 
catalpts in the hydrogenation of 
{Ueho)i A.t i, 983. 

saponification of (Norris and 
McBain), T., 1362 ; (Langton), 
A., i, 982. 

drying, oxidation of (Coffey), T., 
17. 

essential. See Oils, vegetable, 
fatty, drying of (Slansky), A., i, 
1113/ 

lubricating mineral, chemistry of 
(Dunstan and Thole), A., i, 213. 
mineral and tar, oxidation of (Hak- 
rieb), A., 3, 514. 

See also Petroleum. 

vegetable (Roure-Bertrakd Fii.<?), 
A., i, 846, 846, 847. 
from the Sudau (Joseph and Whit- 
fbild), a., i, 754., 
from Tonkin and Annara (Oatte- 
Foasfi), A., i, 1167. 
effect of suuliglit ou the formation 
of, in plants (Canaw), A., i, 
907, 

detection of, in animal fata (Mutte* 
let), a., ii, 168. 

estimation of the acetyl value of 
(Leys), A., ii, 167 ; (Cook), A., ii, 
324. 

estimatiou of the iodinc-broinino 
number of, without using potassium 
iodide (WinklfjO» A., ii, 534. 
lil'Water einnisiona, reveraal of phases 
in (Bhatnacab), A., ii, 204. 

OleauUide drbromide (Nicolbt), A., i, 
106. 

Olefines, magnesium compounds of 
(Krestin.ski), a., i, 1128. 

Oleic acid, measurement of the surfai-o 
pressure of thin layers of OfAii- 
celin), a., ii, 687. 

catalytic decomposition of (Maii.he), 
A, i, 423. 

relation of, to its halogen aiMitive 
products (Nicolbt), A, i. 106. 
souium salt, ultra.filtration of solu- 
tions of (McBain and Jenkins), T., 
2326. 

vanillylamide of (Orr and Ziumer- 
mann). A., i, 187. 

Oleie anhydride, iodine value of (Holds, 
WiRBiK, Tackk, BDd Wilke), A., 
)i, 72S. 

CXXII, ii. 


a-Olein (Ameekger and Bromio), A. i. 
804. ’ 

OlroaMtylhydroismi, add (Nicolet 
and Pelc), A., i,’ 644. 

Oleodiacetylhydroxamie aold (Nicolet 
and Pelc), -A,, i, 644. 

a-Oleo-67-dUtearin (Ambeeger and 
Bromig), a., i, 804. 

OUiun, fagi syhaticce. lSm Beechnut 
oil. * 

Oligodynamy of silver (Doerr and 
Berger), A., i, 1097. 

Olive oil, coloration of, with the Villa- 
vecchia reagent (Hrax), A., ii 
595. 

Olivine from lithosifleritesfCmRviiJSKii) 
A.,ii, 714. 

n-Opiaaic acid, methyl ester, condensa- 
tion of methyl /3-naphtliol-3-carboxyl- 
ate with (Stosius), A., i, 746. 

Opium, eetimatioD of meconic acid in 
(Annett and Bose), A., ii, 
791. 

Indian, estimation of alkaloids in 
(Kakshit), a., ii, 96. 

Optical anomalies, negative, effect of 
substitution on (Le Bab), A., ii, 9. 
properties of solutions (Wasast- 
JERNA), A., ii, 2. 
rotation. See Rotation. 

Optically active compounds, infiuence of 
constitution on the rotate^ power of 
{RfPEand Jagoi), A., i, 840 : (Rupe), 
A., ii, 602. 

Optotoxin. See tthyldihydrocupreicine. 

Oranges, changes in, on keeping 
(ANnRE),.A., i, 209. 

Orchids, coutoarin glucosidcs in (HdRis> 
SKV and Dklau.sry), A., i. 210. 

Orciuolsulphamphthatein (Duit), T., 
2391. 

Ores, genesis of, in relation to geo- 
ffra(>hicoI distribution (Gregory), T. , 
■750. 

Organic chemistry, problems of (Trautx 
and Winkler), A., i, 926, 

Organic oompounds, atomic and mole- 
cular refraction in (Swientos- 
LAWSKif, A., ii, 173; (v. Auwbrs 
and Rolligs), A., ii, 174. 
rotatory dispersion of {Lowry and 
Cuti er), T., 532. 

crystalUnSk structure of (Braog : 
Becker and Jancee), A., ii, 
128. 

valeucy of (Henrich), A., li, 704; 

(Stieglitz), a., ii, f05. 
polar and non-poiar valency in 
(Garner), A., ii, 758. 
linkings of carbon atoms in(WiBACI), 
A., ii, 259; (BeutlEr), A.,,ii, 269, 
848. 
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Orpuiio oompoundSy lability of halogen 
atoms in (Hendbrsok and Mac- 
beth), T., 892 ; (Hirst and Mac- 
beth), T., 904, 2169 ; (Graham 
and Macbeth), T., 1109, 2601 ; 
(Macbeth), T., 1116; (Black, 
Hirst, and MA<iBETH), T., 2527- 
numerical relationships between car- 
bon at#ns in (Decker), A., i, 417. 
thermochemistry of (Swientos- 
LAWSKi), A., ii, 195; (Fajaks), 
A., ii, 818; (Thiel), A., ii, 819. 
relation between heats of fusion ami 
of solution of (Gehlhoff), A., ii> 
121 . 

wet combustion of, by means of 
chromic acid (Simon), A., ii, 593. 
biochemicAl and electrochemical oxi- 
dation of (Fichtek), a., ii, 23 ; 
(Nathansoh.v), a., ii, 421 ; (Mul- 
leb), a., ii, 469. 

electi’ochemiatry of the reversible 
reduction of (Conast, Kahn, 
FiEflER, and Ki-btz), A., ii, 547. 
catalytic reduction of, by platinum 
oxide (VooBHEEa and Adams), A., 
ii, 5S8. 

phosphorescent mixtures of boric acid 
with (Tiede, Wulef, and Ragoss), 
A., ii, 8. 

action of Dakin's hypochlorite solu- 
tion QD (E.vgfeldt), A., i, 812. 
preparation of bromo-derivativea of, 
without production of hydrogen 
bromide (Ovi'Ta and Thorte), T., 
1896. 

elimination of carbon dioxide from 
(Ki’HZ-Kravse and Makickr), a., 
ii, 731. 

behariour of, 'in plants (Ciamician 
and Galizzi), A., i, 603. 
aromatic, estimation of nitro-group» 
in{CALLA.N and He.ndekson), A., 
ii, 524. 

homologous, variation of physical 
properties of (Pauly), A., i, 1 ; 
(Stark), A., i, 2. 

giving precipitates with Jiitiatps 
(Giral Pereira), A , ii, 528. 
micro-analysis of ELTEft), A., ii, 

899. 

(letection of oxygen in (Pkcard), A., 
ii, 389. 

estimation of carbon and hydrogen 
iD{NYKEDE), A.,ii, 316 ; {Lixdneu), 
A., ii, 667 ; (Simon and Gcillac- 
min), a., ii, 867 ; (Simon), A., ii, 

868 . 

estimation of carbon and oxygen in 
(Klein and 9tburbb), A., ii, 159. ^ 
estimation of chlorine in (Klimont), 
A., ii, 6S0; (VoTirf.K), A., ii, 863. 


Organic compounds, estimation of oxygen 
in (Meulen), a., ii, 717. 
estimation of phosphorus in (Man. 
ciNi), A., ii, 8S. 

estimation of phosphorus in, iodo- 
metrically (Svanberg, SjAberg 
and Ziumerlund), A., ii, 867. ' 

estimation of sulphur in (Meulek) 
A., ii, 311. . . / ' 

estimation of thallium in (A; E. and 
D. Goddard), T., 488. 

Organic dnst, explosions of (Beyerj,. 
noRFRU), A., ii, 749. 

Organism, animal, synthesis of amino- 
acids in* the (Shiple and 
Sherwtn), a., i, 492. 
deamination of amino-acids iu the 
(Kotake), a., i, 1218. 
oxidation in the (Mirfm and 
Dhar). a., i, 1210. 

Organe-metallic cempennds (Schlu- 
BACH and Gobs), A., i, 1204. 
preparation of (Goddard, Ashley, 
and Evans), T., 978. 
interaction or, with inorganic haloids 
(Challenger and Riduway), T 
107. 

Origanum XMUjare, constitnenta of oils 
from (AN’OELF-'scv), a., i, 460. 

Ornithine, presencaof,in plauts(Ki£SEL), 
A., i. 412. 

Osasones, fni-mation of (van Laer and 
Lo.mraeks), a., i, 113. 

Osmium, detection of, with ])otAssiiim 
thiocyanate (Hirsch), A., li, 459. 

Osmometers, collodion (Brown), A., ii, 
690. 

Osmosis, anomalous (Lorb), A., ii, 124, 
354, 467, 742. 

See also Klectrical endosmosis. 

Osmotic pressnre, measurement of, with 
the water interferometer (Lots aod 
Frazer), A., ii, 264. 
regulation of (Palmer, Atcblev, ami 
1 a>eb), a., i, 692. 

determination of molecular weight ly 
moans of (Foix), A-, ii, 621. 
of protein solutions (Loeb), A., ii, 
742. 

Ovalbonin. See onder Albumin. 

Overvoltage (Newbery), T., 7. 

ineasuremeut of (Taivi aH and Kxves), 
A., ii, 848. 

on electrodes (Isgarischev and Berk- 
mann), a., ii, 253, 254. 

Oxalic acid, and its potassium salt, 
action of radium rays on (Kailan). 
A., ii, 54S. 

action of electric arc light on the 
catalytic deoompositaon of solutions 
of (KfNi-KRAUSE and Manicke), 
A., ii, 731. 
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Ox»l^ Mid, crj.,talli 8 ed, a. , standard 
IB Oiidation proOTsaea (Hill and 
Smith), A., ii. 388. 
forjnstwn of. in growth of AspergUl.ii 
and Ciiromyces (Butkewitsch^ a 
i, 707, 97«. * ‘ 

ill young leaves (Bau), A., i, 30J> 
be^viour of, in the animal orgaium 
ftfoNCUSSEN), A., i, 403. 
calcram salt, monohydrate, optical 
crystallographic properties of 
(WhbbeyJ, a., ii, 450. 
equilibrium of potassium carbonate 
Wlth{KAMANK and Sallinoeii) 
A., 11 , 131. • 

IeaddiphenyUalt{GoDDAiU), Ashiey 
and EvAKa), T., 981. 
potassium salt, preparation of, from 
notassium aceute (Evans and 
Hines), A,, i, 803. 
sodium salt, formation of, from sodium 
formate (Mationon and Marchal) 
A., i, 916. 

uranyl salt, photolysis of (Baur and 
Rebmann), a., ii, 337 ; (Baur and 
Hagenmachek), a., ii, 338. 
ii;cthyl ester, decompositioa of by 
acetic acid (Turner and Wilsox) 
A., i, 916. 

detection and estimation of, and its 
use in standardisation (Rose.x. 
TUALER), A., ii, 594. 

estimation of, with permanganate with- 
out addition of acid (Wirr), A., ii, 
594. ’ 

estimation of, in urine (Salkowski), 

325 >'» 

Oxalodi-fl-actnaphthylamide { Flei.m: h - 
ER and Bchrsnz), A., i, I 143 . 
SOxalyi-n-butyrie aeid. ethyl ester 
(Feimt and Breubk), a., j, 521. 
iscfOxaioleearbozylie acids, isomerism of 
(Betti and Berli.ngozzi), A., i, 

Oxidation, simultaneous reduction and 
(Kbrz aud Hatiieut), A,, i, 235 . 
caUlyiis of (Karczag), A., ii, 137. 
biochemical and electrochemical, of 
organic compounds (Fickter), a., 

11 , 23 ; (Nathansohn), A., ii, 421 ; 
(Muller), A., ii, 469. 
electrolytic. bIm Electrolytic oxid- 
ation. 

with potaasium pennaaganate (Bioe* 
LOW), A., 1, 998. 

OzliUtiQa.reductUMi reaetiot*. ctTect of 
TObstitutioo on the free energy of 

Bxmb), a., ii, 735. 

»ndB»CBr«V A.,» 

h 0/6. 


ii. 1211 


*^‘T,ALSKAtT''T'‘727 

’Thoma.,, 

..ter, 

A.,i, 725 ' (Llo't.BIALSKA), 

* Oxunlnolcetonet, cobalt* /..% ’ 
of (Po.xzio), A., i, 661 compomid.5 

of ’(F ries a.„! 
Hasexjager), a i 45^ 

Oxindole, l.arnijio- «n,l ' u. 
Ixplidene derivative 

OsoBium .Alt. from phenols and their 
.thers (Kkhujian.^, Dlokzh 

^t-OXt-NA), A., i, 32; (K^HA^f 

Dkkh„. And Schma/lwskij^^^,; 

OlynjfobetllUji, an.l its acetate (Schcli? 

and PlEHOH), A., i, 1046. 
OiywllBloM^lHiceBj; and .Stockist), 

action of heat on (Ji-stin'.IH'ellee), 

A.j 1, 11. ’* 

icaelions of, with alkalis (Schwaluk 
and Becker), a., i, 232. 
detection of (Beckek), A., ii 04 
Oxydases, chemical nature of (vak dec 
Haak). A., i, 264. 

Oxydobydrocorydaline (G.vdamer and 
V. BiacHHAiSE.-.), A., i, 675. 
Oxydigitogenic acid, trimethyl ester 
O* INI1AU8 and Wf.il), . 4 ., i 549 
Oxygen, absorption 5[)ectrAof linuid and 
Rwons tSuAVER), A., ii, 331. 
baud spuotrum of (Rvnoe), A., ii, 329 
heat of reaction of, with h«iiioc’lobiu 
(Adolph and Henderson), A. ii 
350» * * 

heat of vaporisation and specific heat 
of (Matuiah, Chommeli.v, aud 
Onnes), a., ii, 472. 
rectilinear diameter of (Mathias and 
OxNEs), A., ii, 561. 
isotherms of {Holbok.v and Otto} 

A., ii, 737. ’ 

univalent (Goldschmidt), A., i, IHS ; 
(Goldschmidt and Schmidt), A., i 
1149. 

compressibility of (Guye aud Batue- 
CAs\ A., ji, 617. • 
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Oxygen, <ieiisity of (Moles), A., ii, 141 ; 
(Moles and GokxIlez), A., ii, 497 ; 
(Moles and Ckespi), A., ii, 636. 
solubility of, in organic solrents 
(Fischer and Pfleiderer), A., ii, 
841. « 

velocity of the action of, on metals 
(TxMMANNand Koster), A., ii, 831. 
equilibrium of silver oxide and (Keyes 
andUAKA), A., ii, 358. 
ignition of mixtures of ammonia and 
(White), T., 1638. 
ignition of mixtures of hydrogen and 
(Mitscherlich), a., ii, 358. 
combination of hydrogen and, in 
presence of colfoidal palladinni 
(Sahdokniki and Quaglia), A., ii, 
556. 

catalytic formation of water from 
hydrogen and (Pease and TATfX)R), 
A.,ii, 701. 

partial pressure of, in human blood 
(Barcroft and Nagahasiii), A., i, 
890. 

relation between carbon dioxide and, 
in respiration (Thunberg), A., i, 
8S9. 

subcutaneona absorption of, at high 
altitudes (Bayeux), A., i, 79. 

0zyg«& detection and estimaUon 

detection of, in organic compounds 
(Piccard), A., ii, 389. 
estimation of small quantities of 
(Sheaff), a., ii, 582. 
estimation of, in hydrogen (Larsos 
and White), A., ii, 311. 
estimation of, in organic eom|»onnds 
(Klein and Steubeu), A., ii, 159 ; 
(Mel'len), a., ii, 717. 

Oxyhsemoglobln, c^stalline, preparation 
of (Heidelberger), A., i, 962. 
dissociation of (Hill), A., i, 193. 

Oxynitrilaae. See S^Etnulsin. 

Oxynitrilese. See <r-Einalsin. 

10*0xy-9*oxythionaplithenyl-6oxy- 
lAenanthrene^FniEDLANDEH, H erzog, 
and T. Voss), A., i, 764. 

3-Oxytliionaplltlien, condensation of 
formic acid with (Schwesk), A., i, 


153. 

S-Oxytliionaplitlienyl'S indane l:$-dione 

(Fbibdlahdek, Herzog, and v. 
Voss), A., i, 764. 

Osone, preparation and properties of 
(RiKSBNrELD and Schwab), A., ii, 


lumlDesdenea of, when decomposing 
(Tbautz and Seidel), A., ii, 780. 
physical constants of (Riesenfeld 
and Schwab), A., ii, 761. 
actioiL of, on amines (Strecker and 
Baltbs) a., i, 14. 


Osone, action of, on hydrocarbons 
(Wheeler and Blair), A., i 
1105. 

action of, on lactose (Schonebatjh) 
A., i, 717. 

action of, on sugars (Schonebabm) 
A., i, 223. 

Osoniser, new (N^mecek), A., ii, 841. 


Pagoda com oil, constituents of (Roure- 
Bertrand Fils), A., i, 845, 846. 
Palladium, occlusion of hydrogen by 
(Oxley), A., it. 469. 
properties of hydrogen desorbed from 
(Anderson), T., 1153. 
separation of, from platinum, by 
means of Himethylglyoxime (Davis) 
A., ii, 662. 

Palmatine, conversion of berberine into 
(Si’ATH and Lang), A., i, 166. 
Palmitie acid, sodium salt, hydrolysis of 
solutions of (McBain, Taylor, and 
LaiNO), T., 621. 

cetyl ester (Briol and FtiCHs), A., i, 
713. 

vanillylsmide of (Ott and Zimrir- 
MANN), A., i, 137. 

a>Falmito- 87 ‘dioiein (Amberger and 
UitOMiti), A., i, 804. 
Palmitodistearini, isomeric (Ahberqet; 

and Bkohio), A., i, 804. 

Pancreas, function of the (Adler), A., 
i, 195. 

action of amino*acid hydrochloriilos on 
the secretion of (Arai), A., i, 297. 
amylolytic activity of, in polyneuritic 
(Tiger and Simonnet), A., i, 195. 
nucleic acid from (Hamharstek and 
JoRPls), A., i, 387. 
hydrolysis of yeast-nucleic acid by 
boiled extracts of (Jones), A., i, 
470. 

Fapilionaeev. glucosides from (Verge- 
lot), A., i, 207. 

Paraoetaldehyde, preparation of (Vom 
and Nieuwland), A., i, 111. 
Paraeetaldehyds, bromo- (Helferrh 
and Speidbl), A., i, 6 . 

Parafins, oxidation of, with nitrogen per- 
oxide (Gkanacher and ScHAum- 
oekoer), a., i, 513. 

Paraffins, itunu>- and dt-chloro* (Elzk- 

TROCHRHIBCHE WkRK*. BoSSHARD, 

andSTRAUfia), A., i, 913. 
nitro-, absorption spectra of (Graham 
and Macbeth), T., 1109. 
substituted, reduction of, 

** titanium salts (Henderson 
ilACBETB), T., 892. 
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wax, composition of (Francis), 

T., 496; (Francis, Watkins, snd 
Wallinoton), T., 1529, 2804. 
action of, with oxygen, saiphnr, 
selenium or tellurium (SiessNECR), 

A., i, 417. 

Paralysis agitans, sugar regulation in 
(Dbksbl and Lawy), A., i, 969. 

toxicity of aikloids for 
(CHiraB). A., i, 404. 

Pararosanilln^eaeoaulplLotuo acid, salts 
and liydratea of (Wibland and 
ScHEUiNo), A., i» 58. 

Paris green, estimation of copper and 
arsenic in (KoLTHfFB and Ckkmek), 

A., ii» 0^- 

a-FartiC^i. disintegration of elenients 
by (KuTHEHfOKD aod Chadwick), 
A.,-ii, 682. 

excitatiou of y-rays by (Slatek), A., 
ii. 13. 

collieiooB of, with hydrogen nuclei 
(Chaj>wiok and Bieleu; McAu- 
lay), a., ii, 12. 

as detonators (Henderson), A., ii, 
G06. 

Paiiifity (Evans ; Gilus), A., ii, 814. 
Patchouli oil (UoceK'Bertea.si) Fii>), 

A, i. 846. 

Paalllnia UDHiin(NiERE.S8TEiN), T., 23. 
Pea, absorption of calcium chloride by 
the roots of (Rbdpern), A., i, 614. 
Peaches, odorous constituents of (Povvkii 
and CUESNtrT). A., i, 99. 

Pectin in stored fruit (OARRh), A., i, 

1222. 

estiraatiou of, in apples (CaRbS and 
Hav.vEs), a., ii, 401. 

Pflctiuase produced by BJi izopus (Haktej: 

and IN'eiurr), A., i, 507. 

Pelargoneaia (Cl'ErevI, T.. 322. 
Pelargonin (Cureev), T., 819. 
Pelargonium, scarlet, (‘otouring matter 
of the (Cdrbey), T., .319. 

FeUagra, deficiency of amiiio.acids as 
a cause of (Ooldbbeuer and Tan- 
ner), A., i, 1092. 

ammo-acids aud bippuric acid in the 
urine in (Murun), A., i. 965. 
Pellotine, constitution of (Spath), A., i, 
163. 

Feata-acetyUalioinethylamine (Zeu p- 
l6n and Kunz), A., i, 564. 
Peota-acetylsalicinmethylamine (Zrmp- 
Un and Kuk 2), A., i, 564. 
zsopentaeosaae (Levenb and Tatloii), i 
A., i, 716. I 

t^oPentaooaoio acid, and its ethyl ester, I 
and o-bromo-, and o-hydroxy- (Le- 
vejte and Taylor), A., i, 714. 
iwPentacoiyl iodide (Lrvkne and* 
Tayi.or), a, i, 715. 


woPentaeosyl aloohol (Levenb and 
Taylor). A., i, 715. 

Pentamethoxy-jS-gambier-eateehitt 

Mrboxylio acid (Nieernstein), T., 

3:4:6:3':4''Pe&tamethoxy-3-plienyl* 

chroman, and 2-chIoro., and 2-hydr- 
®*y"i Rud its acetyl derivative (Nie- 
renstrin), T., 613. 
PeatamBthyl-A5Sci/cJohexadlen-4-oIi 
(V, Auwers and Zieolee), A., i, 
121 . 

2:2:3:3:5-Pentamethylindoline, and its 
ealta and derivatives (Knoevenagel). 
A., i, 1061. 

PentammlnechroftiiieUnates. See under 
Chromium. 

Fantamminecobaltiaelenates. See under 
Cobalt. 

W'Peatane, molecular scattering of light 
in (Venkateswaean), T., 2665. 
n-Pentane, dy5-frmxiinino-. See Di- 
methyl triketone trioxime. 
woPentane, physical constants of (Tim- 
mermans. VAN DER Horst, and 
Onnes), a., ii, 258, 

cycZoPentaue, effect of attached groups 
on ring formation !□ (Chandbasena 
aud Ingold), T., 1552. 
cycloPentaue- 1 ;l-aeetie acid, methyl 
e^ler (Dickens, Ko.v, and Thorpe), 
T.. 1502. 

ci/ri{>PeataDe.tjDiVo-2:3-dtcyanO(r^rlciprop* 
ane-2-oarDoxylie acid, and its amide 
(Birch and Thorpe), T., 1834. 
cytloPentane^ro^^S-dicyanOcycfoprop- 
ane-2:3-dioarbox7Uc acid, imide 
(Birch and Thorpe), T., 1834. 
Pentaae'38-diol, /S-amino-, oxalate, 
and y-chloro-y-nilro-, and y-nitro- 
(Schmidt and Wilkenbokf), A., i, 
314. 

C(/c/oPentaDS-2:3-dione-l-carboxylie 
' acid, ethyl ester, diphenylhydrazoue 
(Dieckmann), a., i. 1022. 
a«-Feutasedisulphonyldihydraxide 
(Cluttebbuck and Cohen), T., 128. 
ryfA<Pentanesp«>o<ryi7i?peatane-3:4-dione, 
and its derivatives (KoN), T.. 526. 
f^/oPeatanes;nTt>n/rfopeatane-S:4-dione- 
fcS-dicarboxylic acid, methyl ester, 
and its quinoxaline derivative (Dick- 
ens, Kon, and Thorpe), T.. 1502. 

,«y/-/rtpy7^ tAn* '^7*irix‘»c^opropaae-2:8-di- 

carboxylic acid, cis- and <r«;w-forms, 
and their dinitrile (Birch and 
Thorpe), T„ 1835. 

woPeuUno-aflSS'-tetracarboxyUc acid, 
and /S-cyano-, ethvl ester (Ingold and 
Nh'KOLLS), T., 1647. 
Peataphe&ylethane, chloro- (Jchlenk 
and Mark),, A., i, 1003. 
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in£>ex of subjects. 


PentaphenyletlLyl, (Schlbnk ^nd 
Mabk), a., i, 1002. 

Pentaphenylpyridine, salts of (Diltrey, 
Nussleik, Meybb, and Kaffer), 

A., i, 949. 

Peutaplienylpsrrylium salts (Diltrey 
and Kaffer), A., i, 668. 
Pentapyridinium ^-chloTodecachlorodi- 
ferrate (Weinland and Kisslikg), 

A., i, 364. 

PeataqaoohroniisolaiLateB. Sae under 
Chromium. 

r^tfy(.^o-A*-aPenthiopliea*6-caTboxylic 
aoid, ethyl es^ter, and its derivatives 
(S'l'EiNKOPF and Acgestad-JensexI, 

A., i, 851. *■ 

Pentosans (Heuser), A., i. 113, ^21. 
Pentoses, fermentation of, hy moulds 
(Peterson*, Fred, aud Schmidt), 

A. , i, 1220. 

Pentesnria, r-arabinose iw (WftZES- 
NKvsKl), A., i, 1215. 

cj/f/oPentylethane-afl-dicarboryUc acid, 

' a/S-dicyano-l-hydroxy*. and l-hydr- 
oxy-, lactone (Birch and Thorpe), 
T., 1S36. 

cy«'foPeatyletbane*oafl*tricarboiylic 

acid, l*hydroxy-, lactone (liiKCH and 
TnoRPB), T., 1835. 

Pepper, artiticial and natural, con* 
stitnenta of (Ott, Kiciiler, Lude* 
MANN, an,d Heimasn), a., i, 1026. 
Peppermint oil (Kbkmeks), A., i, 357, 
848. ^ ^ . 

Pepsin, action of (Hammaiustbs), A., i, 
958. , ' 

action of, on diasta.'^e (Birdebmann), 
A., i. 48», 

effect of chloroform on the activity of 
(AsTBUC aud Resai d). A., i, 2?il. 
diffusion of, in gels (Pkkrlharin«), 
A., i, 38S. 

di^^estion of histone sulphate by 
^Felix), A., i, 693. 
estimation of ( Va ltkd h and 0 lov f.r ; 
Gla.ssnrb), a., ii, 406; (Takata), 
A., ii, 8S6. 

Peptides, estimation of, by alkalimelry 
( W iLLST.ATTK K and Walikschmidt- 
Lbit7.), a., ii, 169. 

PeptUation of metallic hydroxides 

(Chattehji ami Uhau), A., ii, 20 j, 
627. 

Peptone, fermenUtion of dextroso by 
(I^HLATTKr), a., i, 1096; (BaVU and 
HF.P.7.FRLD), A., i. 1097. 

Peptones, toxicity of (Phnti.valli), A., 
i, 302. 

Perehloratef and Perchloric acid. See 

under Chlorine. 

PerilU.oil (Baler and Hap.ijego). A., 
i, 983. 


Periodic ayitem, linear relationships 
the (Biltz), a., ii, 494. 
of the ions of elements (Griuh), A., 
ii, 685. 

Pdristalaii, production of, by choline 
(Akai), A., i, 970. 

Permeability of cells to acids (Crozier), 
A., i, 897. 

influence of opticsal activity oi^(Ko- 

TAKE and Okagawa), A., i,€96. 
of plant cells (Ostrriiout ; Brooks ; 
Kahho), a., i, 808. 

Pennntite, equilibrium of bases in 
(Schulze), A., ii, 486. 
volumes of kations in (Lorenz), A., 
ii, 196. 

Pernitric acid. See under Nitrogen. 
Peroxides and glyoximes, structure of 
(Biciavi), A., i, 352. 

Perozydaae, estimation of, in blood 
(Bach and Zubkowa), A., i, S92. 
estimation of, in milk (Rice and 
Hanzawa), a., ii, 407. 
Persulphates. See under Sulphur. 
Perylene. preparation of (Zi.nke), A., i, 
132; (HaNj^girg), A., i, 245. 

' Perylene, 1 :l2-dfhydroxy* (Zinkb), A., 
i, 132. 

Petrol, inflammability of nilxtures of 
alcohol and (Boussr), A., ii, 657. 
Petroleum, determination of the iodine 
number of (liLADKi?), A., ii, 722. 
icxline number of, in the Bergins 
process (Waterman and Peequin', 
A., ii, 90. 

ozoiiidcs of (Koktschau), A., i, 977. 
light, detection of benzene hi 
(Schwarz), A., ii, 631. 
estimation of, the vapour of, in 
air (Fbitzmans and Macji’I.e- 
vrr.'i* 11), A., ii, 877. 

estimation of aromatic hydrocarbons 
in (Waterman and Pkruuin’I. A., 
ii, 599. , , 

PharhiXis nil chois, constitnents of tin* 
seeds of (A.sahisa and Shimidzc', 
A., i, 506. . , ^ 

Phannaoolof ieal action, relation ktweeii 
chemical constitution and (v. Bb.uls, 

BitaussnoaF, and Rath), A., i, 
I’ka^''oins angularis (adsuVi bean), pro- 
teins of (Jones, Ki.nks, and Grus- 
dokff), a., i, 504. 

P/uiseoliu lunniiis (lima bean), proteins 
of (Jonem, Gehsdorpf, Johns, and 
Fisks), A., i, 1101. 

Phellandral from eucalyptus oil (rf- 

fold) T. i 266. r 

ritelleilcndrm amvreim, constituents ol • 
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<».ph«AMylmeth7l*a'-antip7Tiiio< 
4.m«thylm«tbylAmine, and its hydro- 
chloride (Manxiou and Hsilnbu), 
A., 1, 373. 

^.v-Fhenacylmethylmsthylaarbamide 
{Mannich and Heilneb), A., i, 372. 

Fheaauthraaaphthasines, amino-, 
bromo-, hydroxy-, and nitro- (Sikcau 
andDurry T., 1045. 
F]i6iuwhraiiaplithasiiie-12-8iilphoiiio 
acid, and 2:7-di-amino-, an<l 

2:7*d4hydroxy* (Sikcae and Dctt), 
T., 1950. 

Fbenanthraphenaii&e, 2-aniiDo-, 

and 2:3:4-iri-Lydroxy-, and 
3:4-dinitro-2-hydroxy., and their 
derivatives (Schmidt and Spoun), 
A., i, 665. 

PhenantJiraquinol methyl ethers (Ooi.d- 
SCRMIDTand SCHMIUT), A., i, 1149. 

Phenanthraiitibiol, 3 ; 4 -dinitro-2*hy<l r- 
oxy-, diaceute (Schmidt and SrorN}, 
A., i, 666. 

PhenantbraqainoBe, 2-amino-, acetyl 
derivative, and its diacctate (Bkass 
and Ferbeu), A., i, 350. 
dibromohydroxy-, 3:4.rf{nitro-2-hy.lr- 
oxy*, and 2:3t4.Irihydroxy., and 
their derivatives (Schmidt and 
Spoun), a., i, 666. 

Fhenanthraqaiaone colouring matters 

(Sircar an<l Duti), T., ltM4 ; 
(DuiT), T., 1951. 

Fhenanthrene, melting and boiling 
points of (Kianv), A., i, 27. 
vapour pressure of (Neusu.s at.d 
Ssn'sk-man), a., i, 245. 
solubility of, in organic solvvitls 
(HissrocK), T., 2121. 
action of aluminium chloride with 
(ScHOi-i. and Scdwar/.kh', A., i, 
331. 

estiinatiou of ( William.-^), A., ii, 90. 

Fhenanthrene, 2-aniino-d- and -lO-hydr- 
oxy«, and their derivatives tS<-iiMri»T 
and Spoun), A., i, 666. 

Phenanthrene series (Schmidt au<l 
Spoun), A., i, 665. 

Fhenanthrone, f^ichloronitro-, deriv- 
ativea (Schmidt and Spoun), A., i, 
666 . 

Fbenanthroxasine, preparation of 
(Foresti), a., i, 1062. 
detection of nitrates Dy means of 
. (Foiiesti), a., ii, 524. 

Fhenanthroxyli (Goldsi-hmidt and 
Schmidt), A., i, 1149. 

Fhsnartaiine oxide (Schmii't), A., i, 
235, 

Fhenasariinie acid, and cftnitro-, ant! 
Its sodium salt (Schmidt), A., h 


O-Phenetldio., use of, la BeMration of 
^umiamm and iron (CHALUraT and 
Breisch), a., ii, 688. 

f>-PhonBtidine, !!;5-dinitro., and its 
acetyl derivative (Reverhin and 
Koethlisberoer), A., i, 638. 

2-p.phenetidinohenzoic acid, 4-nitro- 
{/aruwerkb voi:m. Mxistej: 
Lucius, & Brunino), A., i, 409. 
A-ij-Phenetidino-p.phenBtoleearbamide 
(Speckan), a., i, 680. 

Fhenetole, iodonitro-derivatives (Apos- 
TOLO), A., i, ,335. 

;»-Ph6netylcarbamide {duld%\ effect of 
subatiiution on the sweetness of, 
and B-bromn- (S peckan), A.,i, 579. 
derivatives of {Hermann }, A., i, 1151. 
detection of, nncroclxeniically 
(UenioLs and Tounnou), A., ii, 95, 

p-Phenetylcarbsmine cyanide (Fromm 
and Wenzi.), a., i, 488. 

/'•Phenetylsnlphamio acid, sodium salt 
(Weil and Moser), a., i, 444. 

Phenoctalene (A-schan, Fo.nteli., and 
SmoLA), A., i, 1152. 

Phenol, formation of, by bacteria 
(SiEKE), A., i, 902. 

ultra-violet absorption specuum of 
(Kmncstrdi). a., ii, 332. 
latent heat of fui*ion of (Stratton 
and Partington), A., U, 258. 
equilibrium of water and (Leone and 
Akgklkscu), a., ii, 74§. 
equilibrium of the freezing point of, 
in mixtures with water (Rhodes 
and Maukley), A., i, 136. 
equilibrium and jiroperties of mixtures 
of cresohs with (Kendall ami 
Bf.wkr), a., i, 136. 
mechanism of the bromination of 
(B.mnes), T., 2il0. 
catalysis of the hydrogenation of, with 
sodium carbonate (Ap.mstrong and 
Hildid'h), a., ii, 75G. 
cthi^rs. action of nitric acid on (Meyer 
andGoiTi.TF.B-BiLLROTH),A., i, 539. 
detection of, colorimetrically 
(ItELLi ssi), A., ii, 723. 
estimation of, in mixtures of tar acids 
(Hofkkut), A., ii, 879. 

Phenol, 2;4:5-<ribromo* (Aktien 
G tsELLSd UArr Fi u AnilinfabbiK' 
ATiON), A., i, 1145. 

/)ca//ibromo-, silver salts, chromo 
isomeric (Lucas and Kemp), A., i, 
30. 

3:5-(//nitro-, solubility and volatility 
of (Si ih;\vick ami Taylor), T., 1853. 

Pbenola, tautomeri^im of (Fuchs and 
Stix). a., i, 451. 

equilibria of aimphor with (Krkmann 
and Odeloa), A., i, irdh , 
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Phenoll, equilibria of 'triphenylmethane 
with (Kremann, Odkloa» and 
Zawodsky), a., i, 181. 
equilibria of water and (Leon* and 
Anoblbscu), a., ii, 748. 
introduction of the chloroethyl group 
into (Clemo and Perkin), T., 642. 
condensation of, with hydrochlorides 
of oyanainides and carbodi-imides 
(Short and Smith), T., 1803. 
interaction of diazoiiium salts and 
(Chattaway and Hill), T., 2756. 
catalytic hydrogenation of (Srn- 
DEBBNs and Aboulenc), a., i, 136. 
action of nitrous acid on (Schoutis- 
saN), A., i, 135. , 

oxidation of (Pummerer, Melamed, 
and PuTTFARCKEN), A*, i. 1161. 
and their derivatives, oxidation of 
(GoLDsoHMinT), A., i, 1148; 
(Goldschmidt and Schmidt), A., i, 
1149. , , 

and their ethers, oxoniatn salts from 
(Kehrmakn, Decker, and Solo- 
NINA), A., i, 32; (Kehrmann. 
Decker, and Schmajewski), A., i, 
32. 

sulphonatiou of (Cami’bell), T., 847. 
physiology of (Pelkas and 
Whipple), A., i, 499; (Pelkan), 
A., ii, 399. 

monohydric, preparation of halogen 
substitution products of (Aktien- 
Gksellschaft fur Anilinpabrik- 
aTION), a., i, 1145. 
dihydric, ultra-violet absorption 
spectra of (Klikcstedt), A., ii, 680. 
detection of (Moir), A., ii, 321. 
estimation of, in the blood (Pelkan), 
A., ii, 399. , 

estimation and separation of (Hankf. 
and Koe-Sslkr), A., ii, 822. 

Fhenola, amino-, preparation of (Lew- I 
COCK, Adam, Sii'erfi.v, and Gal- ' 
braith), a., i, 650. 
chloro-, solubility of (Sidowick and 
Turner), T., 2256. 
balogenated, nitration of (Raiford), 
A., i, 835. 

Irtiodo-, preparation of, from hydroxy- 
acids (Krishna and Pope), T., 798. 
nitro-, solubility and cooling curves 
of (CabRICk), a., i, 334. 
eqailibrU of, with tripheoylcarbinol 
(Kbbmann, Hohl, and Muller), 
A., i, 138. 

metallic derivatives of (D. and A. K. 
Goddard), T., 54 ; (Goddard 
and Waru), T., 262. 
estimation of nitrogen in, by the 
Kjeldahl method (Mahoobciifs 
S lid Voof.l), a., ii, 522. 


Phenoloamphorein, and its derivatives 
(Krishna), T., 258; (Singh, Rat 
andLAL), T., 1426. 

Phenolcamphorein, m-amino- (Sircai: 
and Dutt), T., 1286. 

Fhenoloarboxylic aoidi, bismuth salts, 
hydrolysis of, by water (Perling) 
A., i, 252. 

Phenol-dtS'diaulphonio acid, o-^iuo., 
potassium hydrogen salt 4 |Bakel- 
LARios), A., i, 1145.^ 

Pbenol-o- and -p-meronri-ulti (Ma- 
MELi), A., i, 695. 

Phenolphthalein, influence of ethyl 
alcohol on the colour cliasgs of 
(Weosciieider\ a., ii, 887. 

Phenolphthalein, hromo- and chloro- 
derivatives (Thiel and Muller), 
A., i, 659. 

Phenolphthaleins, colour changes of 
(Thiel), A., i» 455. 

Phenol-red, use of, as au indicator 
(Massink), A., ii, 307. 

Phenolsulphamphthalein, and its deriv. 
atives, and ‘2:2'-imino' (Duti), T., 
2390. 

Phenolsulphocarboxylio acids, nitro-, 
action of bromine ou (Sakellaeios), 


A., i, U44. 

Phenol-4-8uIphoiuo acid, 2-aTDiDo>, 

cobaltammine salt (Morgan and 
Moss), T., 2865. 

2-bromo-6-smino-, and 2broiiio* 

6-nitro-, potassium salt (Saxkl* 
lario.h), a., i, 1145. 
Fhenolsolphonie adds, nitro-, action of 
bromine on (Sakellariob), A., i, 1141. 
Fheno-d-naphthaearbasole, 4-hydroxy. 

tliucaRRER and Wahl), A., i, 464. 
Pheno-)B3-napbthacarbaiole-l:3-disal- 

phonio acid, S-hydro-xy- (Bccheeer 
and Wahl), A., i, 465. 
Fbeno-i8Daphthaearba3ole-l:7-disaIp1i- 
onie acid, sodium salt (Buchsbbk 
and ZiMMEBMANN), A., i, 406. 

Fheno-Bfl-naphtliacarbaBolc-l-tulphoiuc 

acid, 5-hydroxy- (Bucherer acd 
Wahl), A., i, 464. 

Pheno*«-naphthacarbaiole-8-iulphonK 

»cid, and 4-by<iioxy-, sodium wite 
(BrcHERKR and ZlilMERMASN), A., 1, 

465. 

Pheno-S-naphthacarbaiolc-S-sulphouie 

add, 4 -hydroxy- (Bucherer sdJ 
Wahl), A., i, 405. 

Phenoxldes, nitro-, alkali (I), and A. h. 
Goddard), T., 54. 
lead magnesium and silver (Ood 

D^EI-.nd WARD).!., 202. 

Ph.no*T»Mtio acid, M-amino-, amJ ■ 

, actyl dori.ativ. (Minto.v .dJ 
Stephen), T-i 1^97. 
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FlLenoiyaeAtle aoidi, chloro-, and their 
deri7ative8 (Mikton and Stepben) 
T., 1599. 

Ditro*} preparation of, and their deriv- 
atives (Mintow and Stephen), T 
1591. 

Fbenozyaeetone, j3>amino-, and p-nitro-, 
and their derivatives (Speckan) A 
i, 6B0. ^ 

{xPhenVyheBsoie acid, 2:5-<fichloro- 
(Eckeet and Endler), A., i, 941. 

;y-Fhenoiyb«nicio acid (Scbonmero. and 
Ekaemer), a., i, 664. 

4 .phenax 7 l>«nsciidtrUe, 3-nitro* (Mat- 
taar), a., i, 251. 

4 Fh6BOZ7henaophenone-4'-ar8inie acid 
(Lewis and Cheetuam), A., i, 187. 

5-Phenoxy'fi-»‘batylbarbitnrieacid(Dox 
and Yqdee), A., i, SOS. 

Fhencxy-n-bntylmalonic acid, ethyl 
ester (Dox and Yoder), A-, i, 808. 

Phenoxychloroparaffln {Elextro- 
CHEMISCHE Werke, Bos-shakd, and 
Strauss), A., i. 913. 

S-Fbenozydiathylaniline, p-iutroso- 
(Clemo and Pekkin), T., 645. 
7*Phen«xy-7:XJi'dihydro->'-beniophen- 
arsatine (Lewis and Hamilton), A., 
i. 188. 

ja.phencxyet^laniline (Clemo and 
Perkin), T., 645. 

PbeDOxyethylplienylarsinoaa acid 

(Quick and Adams), A., i. 601. 

Ftenozymalonio acid, roenthyl ester 
(Shimomura and Cohen), T., 2054. 

7-PlieiLOzy-2 meth 7 lzRnthoae -8 carb- 
oxylic acid, and its eodtnrn salt (v. 
DEM Knesebeck and Ullman.n), A., 
i, 360. 

Phenoxyparaffin, and its sulphonic aci<l 
(Elkktrochemuche Wekke, Bo.ss. 
HARD, and Straubs), A., i, 913. 

3 -Flien(izy* 2 -phenylbeaiop 7 ryliainrerri- 
cliloride, and 7-hydroxy- (pRAiTaiid 
Robinson), T., 1582. 

Phenyl ally! ether, ji-ainino-, and its 
derlvatives(CuTEKUNsT and Gray), 
A., i, 951. 

ijoamyl ethers, p-amino*, and p-nitro-, 
and their derivatives (Gutekuxst 
and Gray), A., i, 951. 
bentyl ether, jo-amino-, acetyl deriv- 
ative (Gutekunst and Gray), A., 
i, 951. 

butyl ethers, j>-amino- and ;/-nitro-, 
and their derivatives (Guterunst 
and Gray), A., i, 950, 
d-chloroethyl ether, <>- and yLamino-, 
^tyl derivatives (Clemo ami 
^^RKi.N), T.. 645. 

uithiochloride, y-nitro- (Lecheb and a 
Siuos), A., i, 1018. 


Ph.iiyl «thyl and A-naphthyl diaulph- 
64^ Wittweb), a., i, 


” Du^rT? 2 '? 16 '“^' 

mercariciilorlde, 2:4;6-Wnitro- (Kbar- 
abch), a., i, 190. 

rhen^ac.taldehyda, preparation of 
(Kodama), a., i, 349. 
fata of, in the body(KAT and Eaprk), 
A., I, 1093. 

Phenylaoetie acid, and o-nitro*, sodium 
aalt, behaviour of, in the animal 
organism (Schempp), A., i, 


URENET), A., ii, 167. 
chlorosnlpljonyl derivative, pre- 
paration of (Stewart), T., 2560. 
Phenylacetic acid, o-amino-, and its 
Mlts and derivatives (Neber), A., 
1, 545. 


2;4.rf;oitro., mercuric salt(KHARASCB), 

A., 1, 190. ' 

Fhanylacetia.o-salphinio anhydrid. 

(AEnEK), A., i, 546. 
Phenylacetonltrile, action of, with raag- 
ne.ium methyl bromide (Rondou). A 
i, 934. ' ’ 

Phenylacetonitrilei, dialkylated (Bhos- 

DEAL-), A., i, 654. 

Phenyl-oBcetoiyatyryliulphone and 

^■chloro- (Tboger and Bolte), A., i. 

Oft? '* ' ’ 


Phenylac9tyl-rf?-alenine (Shiple and 
Sherwi.n), a., i, 1093. 

Phenylacetylene, preparation of (Hass- 
LEH), A., i, 442. 

hydrogenation of (Zalkind), A., i. 
1134. 

Phenylacetyl-rfMeucine (Shiple and 
Sherwin), a., i, 1093. 

5-Pheaylacridine, 2':4'-chloroaitro-, 
1-7/kwo-, and 1 :3-di-nitro- (Mavek 
and Freund), A., i, 866. 

fl'Pbenylaorylic acid, a-cyano-, pre- 
pai-ation of (LAPWORTHand McR.\e). 
T., 1700. 

Phenylalanine, behaviour of, in the 
animal organism (Kotarb, Masai, 
and Mori), A., i, 1217. 
hydrochloride and anilido (CuETius 
and Sieber), A., i, 722. 

r/^PhenylalanineclloUne, salts of 
(Kabrsr, Gisler, Horlacheb, 
Locher, Madrr, and Thomann), A., 


i. 815. 


a-Fhenylallyl alcohol, and its benzoate 
(Kupe anti MCller), A., i, 40. 

S PbenyM- and -2-aUyUDdaioIes, and 
their picrates (v. Auwers and Hul- 
TESES), A., i, 683. 
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P^AnyUminoAathra^uinona, ^/smino- 
(BAniacHK Anilih- & Soda Pabbik), 
A., i, 942. 

JV^FUnyl-iB-amlnoethyl, and p-chloro-, 
and OT-nitro-, hydrogen sulphates 
(SArKDBRs), T., 2671. 

Ph6iiylamiiio-2- and •4-hydTOxyo- 
naphthylaeetonitrileS) and nitro- 
(Morgan and Reeves), T-, 4. 

Phenyl l-amino d naphthylamine, pre- 
parAlion of (Dutt), T., 1952. 

l-Phenylrl-p-aminophonylbonaana, and 
its diazoniuni sulphate {I'ummekek, 
Rinappl, Rittner, and Schuegraf), 
A., i, 1197. 

3.phinyl-6-anilinomithylen6-4-fflyoxal- 
one, 2-thiol-, and 2-thiol-3-p-ohloro- 
(DAiNa, TnoMi*50.N', and Asendorf), 
A., i, 1185. 

7 Phenyl'a-ani8yl fi-methylpropan-^-ol 
{Lb Brazideo), a., i, ^&7- 

>-Phenyl-a-anisyl* 8 methyl -A*-prop«ne 

(Lb hRAzinEc), A., i, 457. 

.V-Ph«nylanthranllio acid, and pchli>ro', 

fonnalidea aud nitriles from (Fried- 
lander aod Ki’nz), A., i, 765. 
Phenylarsenioas acid, /Miitro- (Bart), 
A., i, 1202. 

PhcBTlatsuie, o* and p-cliloro* (Palmf.i: 

1^ Adams), A., i, 736. 

Fhesylaninio acid, p-ainino-, sodium 
salt. See Atoxyl. 

o-chlorc- {P almer and A dams), A.i, 780. 
ehloro-, hydroxy-, and nitro-deiiv- 
atiTca (Bart), A., i, 1201. 
p-hydroxy-m-amino', sodium s.ilt 
(FornsiKB, GuRnot, and 
Schwartz), A., i, SOO. 

Phaaylartinoacataxitlide. and p-ainino*, 
and its derivatives ;Qou'K and 
Adams). A., i, 601. 
Phenylariinoacetio acid (Qdick and 
Adams), A., i, 601. 

Phasylaraiaoaeetearsajiilic acid, and 

p-amino-, and its acetyl deriv.alivo 
(Quick and Adams), A., i, 601. 
PhsBjlKiincMtopliBnetidiDe. im'l 
p-smino-, and its acetyl ilerivalivc 
(Quick and Adams', A., i, 601. 
p,m 5 lKr*iK 0 .n. and -/'-aeeLyUmino- 
iMiiioia Mid, (Quick and Adam-s , 
A., i, 601. 

PhsnylKiuninolxaiene. See 2*i h.nyl- 
l;2:3*benztriaJole. 

2 -?h«iiyl-i|'-aiiminob,iiien«. See 

2-PhenTl-+-l:2!3-l)‘iDztriazole. 

PheuTlKiobU-p-diineth jlam inotri- 
pbmylmrthmM (Wiklam., PorrEn, 
and SEBFkllD), A., i, 773. 
PlumyUiolili-p'-di''''**'?'-®*'”’*''' 
^Imyliuatliue, ;»-chlorD- (Wiki.am*, 
PopfER, .and Serfrikd), A., i, 778. 


PhmjflMOOurbonaimdB, y-mono- anj 
2:4-di-bromo (PlKBONl), A., i, 1072, 

Phe^Uiottl-^-BminoplisnylmsthaiiB 

(WiiLAND, PoPFER, and SkbpriedI 
A., i, 773. 

Phenplaiotri-p-anUylmethana (\Vl£. 

LANr,PoPi’EU,andSE*FRiED),A.,i,773, 
Pbenylaiotri-;>dlmathylaminopheayl. 
methane (Wieland, Popp^, and 
Sexfried), A., i, 773. f 
Phenylazotri-i>'-dimethTLaininophenyl- 
methane, ;>-chloro- (WiELAwn, 

PER, and Seefribd), A., i, 773. 
Phenylaxotri-p-tolylmethane, ;)-cliloro. 
(Wieland, Popper, and Seefuiei,) 
A., i, 778. • 

Phenylazoxycarbona]nide,and^>liroiBo-, 

and p-nitro- (PiEBONi), A., i, 1072. 

3-Phenylbarbittiric acid, 4-imiim- (Liv- 
acmxz and Hepnek), A., i, 768. 
.V-Phenylbenximino-m-hydroxyphenyl 
ether, and its hydrochloride (Chap- 
man), T., 1676. 

5'Phenyl-2i l-bentoacridine (Mayeb atd 
Freund), A., i, 866. 
2-Fhdnyl-l:3-be&sodioxan (Adams, Poo- 
ler, and K REGER), A., i, 661. 
2-Phenylbeiuo8elenaaole, 6-nu>'jo> acd 
4:0-^fDainino-, 6*nionO', sod 4:6-«h'- 
nitro-, and their derivatives (Booert 
and Chbs), a., i, 1183. 
2-Phenylbexiio8eleiiasole-a8e'6‘naphtliol 
(Booeut and Ches), A., i, 1183. 
2-PheDylbeiL2oxaxole. 2-c-hyilroxy-, and 
iu salts (Skuaup and Moser), A., 
i, 575. 

2-;p-nitro- (Skraup and Moser), A., 
i. 575. 

Pheayl-o-benaoylorystyrylBulphone and 

^ehloro- (Tro<;er and Bolte), A., i, 
267. 

Pbenyl'B-benioyl-a-phenylethylpbos- 
phinic acid, and its anhydride 
(0»NAST and Poi.lack), A., i, (>’. 

and rmns-j0-Pbenyl*8-(B-beDzoyl • 
phenylviaylhydroxylamine, aud their 
derivalivi'S (KvPE and Vt itiwekI, A,, 
i, 443. 

Phenyl-8-bBDioyl-a.ityrylethylpbM* 
phinic acid (Cosant, Bump, and 
Holt), A., i, 68. , . f j 

2-PhenylbBnathiaaole, synthesis of, and 
6-amiiio., 6-hromo., and 6.cyaiio-, ami 
their derivatives (Bogert and Ama- 


HAMRON), A., i, 5»6. 

PheaylbBMlhiaxolB-6'Carboxylic mw 

(Bogrkt and Abraham80N),A., 1, ■ 

Ph.nyl-Has-lUMtriaMla, 

4amino-, acetyl derivative, • 
4'-cldoro-4-iutro. A., i. 

Phenyl i^*l:2:8 benztnafol8, 

'JvAI.LB .V Co.), A., i, 61. 
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and Ub hydro- \ 
chloridB^BLONOB^Tj), A., i, 655. 
V.plienyl-i'^*l)ei«yl.$-amittocthyl aod- 
ium aulphate (Saundeeb), T., 2674. 

8 Plieayl*^'^“yl^T*tattoI, and its de- 
rivatives (Blondkau-), a., i, 655. 
a-Fhenyl'O'lMiuiylbiityria acid, and its 
amid®, ester, and nitrile (Blondeau), 

A. , 1^664. 

8-Flien^^-beiitrlethylphoephiQie aeid, 

B. bydroxy- (Conant, MacDonald, 
and KiNNKT), a., i, 186. 

Fbenyl a-beniyl-o-ethylpropyl ketone 
(Haller and Bauek), A., i, 259. 
l-Fkeny l*4'b«niyliden^y dantoin , 
l-p-ohloro-, and 2-thio-l -jK-chloro- 
(Hill and Kelset), A., i, 1141. 
PheBylbeuylmethylanina, and its salts 
(Steinkopt, Donat, and Jakgeh). 
A., i. 996‘ 

A-Pbenyl*i?-ben*yl*iV’.inethylhydroxyl- 
amine (Meisenheiubr and Will- 
MBnenoBE), A., i, 334. 

Fbenyl a-beniylpropyl ketone, and its 

oxime (Haller and Haueh), A., i, 
259. 

6PhcQyl'4'benaylpyTidine-3-carboxylic 

aoiA 2«hydroxy-6*;>-chloro-, ethyl 
ester (Kohler and Smith), A.,i, 45$. 
5Phenyl*8-benfylpyTone, p-chloro- 
(Kohler and Smjth), A., i, 453. 
dPheo7l'3-benc]rlpyT0iie-2-car^zylk 
acid, methyl ester, ruonochloro-dc- 
TiTatives (Kohler and Smith), A., j, 
458. 

Flienylbmet-9-aulphoiLic aoid,;>-hronio-, 
y-cbloro-, and p-iodo-, and their salts 
and derivatives (Scott and Cohen', 

T. , 2045. 

Phenylborlc aoid (Kr ause and K irscii t), 
A., i, 694. 

FhenylbrosLoaniaeaceUiuUde (Qui« k 
and Adams), A., i, 001. 
Pbenylbromcaraineacetic aoid (Qi'd k 
aod Adams), A., i, 601. 
FlLeByl<6'bromo*^-bensoyl*a*phenyl- 
etbylpbosphlnio acids (Co.sant ainl 
Pollack), A., i, 67. 
PbeDyl^^ibromobismathine, p-rhloro- 
(Challbsobr and Kidosvat), T., 110. 
R-Phenyl-6.(ft'.broaocinnainoyD-ethyl- 
pbosphiaic aeid (Co.SANi, Bimp, and | 
Holt), A., i, 07. 

Phenyl bromomethyl ketone. 2:4-//- 
hydroxy-, and its derivatives (StiSN 
and Falkenheim), A., i, 1163. 

Phenyl bromonitro'/i-ohlorophenyl- 
propyl ketones (Kohler and Smith). 
A., 1, 458. 

Phenyl ory-(ij'bromo-/3-nilrO*‘)-p-chloro- 
pbenylpropyl ketone (Kohler fnd* 
SMiiH), A., i, 458. 


Wwyl «-'itomo.7-nUro.s.pii8n,i,,,B-l 

’j*‘“*iU“Woro.lKuHLiaBdsSi?^, 
1185 ’ a., i, 

o-Phen,l-a.(a's'.djT,„j,,.jg- ], j 

pionjl) BthylphoiphuJo »Cid(CONANT, 
Blmp, and Holt), a., i, 67. 

ePhenyl-bromo-S-plleDylTiiiyllirdr. 

Mi WiiTWEH), A., 

Pll«nyl«oh,ity!ini!cuuc acid (Upson 
aud Thompson), A., i, 343. 
y-Phenylbatyric aaid, a-aniino-, excre- 
tion of, as its A'-acetyl derivatiTa 
(Ksoop), A., i, 486. 
y-2:4-diliydrMy. (Laxclst and 
Adams), A., i, nsi. 
Phanylcampkenol, and its anhydride 
(Nop.D.-iTROM), A., i, 944, 
Pbeoylcarbamide, jt)*hydroxy-, prepara- 
tion of ethers of (Riedel). A., i, 579 

Phenylcarbamide-2:4-ditalphonio aeid 

salt (Scott and Cohen)| 

?benylcarbamide*o-ialphonic acid, 

u-bromo-, and its salts, and acetyl 
derivative, pota.saium salt (Scott end 
Cohen), T., 2047. 

Phenylcarbamina cyanide (Fromm and 
We.nzl), a., i, 438. 

Phenylcarbasole.preparetion of(EcKERT, 
Seidei., and Endlbr), A., i, 952. 
3-Phenyl* I -o-carboxyben»ylphUialaz- 

one (Ruor.Li and Meyer), A., i, 345. 
a*Phenyl-d-carbozyethylpbosphu^ 
acid (CoNANT, Bump, and Holt), A., 
i, 67. 


PheDylchloroariineacetio acid (Quick 
aud Adams), A., i, 601. 

Phenyl ^’-cblorophenylacetylmethyl 
ketone, and its copper derivative 
(Kohler and Smith), A., i, 458. 
l-Fheny]-4*;>*chlorophen7lf^a (Kohl- 
er ajid Smith), A., i, 458. 
Phenyld/chloroitibine, p-amino-, acetyl 
derivative, and r/< amino*;t?*liydroxy-, 
and their hydrochlorides (Schmidt), 
A., i, 1203. 

Phenyhc/mchlorostibinep //-aTnino-, 
livdrochlorido (ScHMiDT), A., i, 
1204. 

a-Fbenyicinchonio acid. See 2-Phenyl- 
quiiioluie-4 carboxylic acid. 
e:s- and tranx-a-Fhenyl-o-eeamarophen- 
ones, and their derivatives (Decker 
and Becrf.r\ a., i, 358. 
y Phenylerotonie teld, a-cyano*, amide 
of IStevenson and Thorpe), T., 
1720. 
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Phanylwoerotylearluxiol (EsKSTUfsKi). 
A., i. 1130. 

Phenjleyanourathane (Scott A&d 
Cobxn}» T., 2050. 

Ph«iiTlS:4'diaeetozygt7i7lttilphon6. 
and p*chloro- (Trogbr and Bolts), 
A., i, 268. 

Fha&yldi-p-anlijl^ooxaioUi (Heisen- 
HXiMER and Weibezahn), a., i, 
177. 

y-Fhenyl-ay-di-^-aniaylpropan-a'Oiio 
(Ziegler and Ochs), A., i, 1040. 
Fhenyl-Sid-dibamoyloxyityryUttlpliona, 

itnd ^-chloro- (Troger and Bolte), 
i,268. 

l-Fhenyl-2:S*dibetLsfl*l:4*naphthE- 
qainoxalinitun chloride, aa'*dicyaDo* 
(Dutt and Sen), T., 2666. 

Fbanyl aa-dibeniylpropyl ketone 

(Haller and Bauer), A., i, 259. | 

l-Pheii^l-2:3‘dibeiLsylqainoxaliaiam | 
chloride, oa'-dicyano* (Duxrand Sen’)» 
T., 2666. 

4- Pheayl-2:6-di-(pbromopbenyl)pyr- 
idine, and its salea (Dilthey, Nuss> 
LEIN, Meyer, and Kaffer), A., i, 
949. 

Phenyl di-jD-chloro-^-phenylstyiryl 
ketone (Meyer and Schuster), A., i, 
556. 

Fhenyldiethylphenylphosphaiide 
(Staudisgeu and Hau-sbu), A., i, 

69. 

Phenyldlethylphoephinebenzoyllmine 
(Staudingbp. and IIausek), A., i, 

70. 

Phenyldiethylphoephlnephenylimine 
(Staudingkr and Hauser), A., i, 
69. 

8-Phenyl-a8diethylpropiophenoQe 
(Kamabt aud Albesco), A., i, 663. 
2*FheByldihydrO'l:2:4*uonaphthatri' 
ailne-S-earboxylio acid, 2-^>nitro-, 
ethyl ester (Fierz and Sallmann', 
A., i, 870. 

5- Phenyl'OriO-dihydromesothioanthra- 
eene, and 2-chloro- (Bistrzycki aud 
Bbenken), A., i. 268. 

4'PhanyM:5'dihydro*l :3 :4-thiodiazole. 
2*thiol-5-thio-, potassium salt, com- 
pound of chloropicrin and (R.\Y and 
Das), T., 325. 

2 - Phenyl- 1 :8-dihy dro- 1 : 2 : 3- tnazole- 
4-carb<kxylie acid, and its bromo- 
deriTatiTC(GA3TALDi aud Braunizer), 
A., i, 626. 

Phenyldi-a-hydroxybensTlareine, o- and 

^hloro- (Palmer and Apasis), A., i, 
78$. 

Phttayldi-a-hydroxy-o-earbomethoxy- 
heniylanine (Palmer and Adams), 
A., if 786. 


'Fhenyldi-a-hydroxy-p-ohlorobenzyb 
arsine (Palmer and Adams), a i 
786. 

Phenyldi-a-hydiozyethylaraine, and it^ 
platinichloride, and p-chloro- {Palmed 
and Adams), A., i, 786. 
Phenyldia-hydrozy-Tt-heptylarsuie 
(Palmer and Adams), A., i, 766. 
Phenyldi-ahydrozy-^i'methoxyheiiiy]. 
arsine (Palmer and AdamI), a. i 
786. 

Phenyldi-o-hydroxy-M-propylarsine, and 

its platinichloride (Palmer and 

Adams), A., i, 786. 

Pheryldi*a-hydi7>iywovalerylariine,and 

its platinichloride (Palmer auj 
Adams), A., i, 786. 
5-Ph6nyl-2:7-dim6thylaerldine, 9-nitro- 
(Mayer and Freund), A., i, 867. 

a-Phenyl‘7-dLmethylaminopropan-a-ol, 
and its derivatives (Mannich atj 
Heilner), a., i, 35L 
4-Phenyl-2-p*diniethylaminostyryltbi- 
azole methiodide (Mills and Smiiti) 
T.,27S5. 

Phenyldimethylarsine dibydroxide, and 
its Balls (Strinkoff and Schwe^i 
A., i, 72. 

8*PhenyM:2-di]nethyUsdazoUaa iodide 
(v. Auwers and Hultenes), A., i, 
683. 

2-Phenyl-5:5-dlmetbylozasoli]ie, atid 
Balts (Dehsis), a., i, 142. 

1 •PheDyl-2;3-di]aethyl-6-pyrasolone, 

4-aniiDO> and 4-chloroamino., au«tyl 
derivative, and their deriv&tires 
(Fardwerke vobm. MElSTER.LuCiri, 
& Brunino), a., i. 954. 
Fhenyldi-a-naphthylbromometbaDe, and 
its metallic derivatives (Schoeitle), 
A., i, 338. 

Fbenyldi.a.naphthylearbinol, prepara- 
tion and derivatives of (Schoepfle;, 
A., i, 337. 

Fbenyldi-a-naphtbylchloromethauie, and 

its metallic derivatives (Schorpfle), 
A., i, 3.38. 

Fhenyldi-a-naphthylmethyl 

(Schoepylk), a., i, 338. 

Fhenyldiphenylethlnylcarbinol, prepar- 
ation aud reactions of {Hess auii 
Wkltzien), -A., i, 35. 
d-Fbenyldithionraiole, ao<l S-iroiuo-, 
and their derivatives (Arndt, Mute, 
and Tschknkcher), A., i, 377. 

2-Phenyl-4:e-di-p-tolylpyridine. 

2-p-chloro- (Gastaldi). A.» i, 3^5- 

2 Pbenyl-4:edl-F-tolylpyTyUnm mIW- 

and 2-y-chloro- (GastslDI), A., i, 

o-Fhenyleneanunelyl chloride (Peelie 
/ARi), A., i, 585. 
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.phenyleaedUoetic a«id, diethyl ester^^ 
preparation of (Pkuktn and Titliey). 
T., 15 n 5 . 

li PUeaylenedlacotlc acid, 4 : 6 -rfiDitro-, 
and ite lead salt (Da vies and Hickox) 
T., 2651. 

ii.FlienyIenediallyldlaniin6, 2:4-d2nitro- 
(GiUA and Angeletti), A., i 
649 . V _ 

'•Fbenyl^^diaxiiin6i 3:6'r^2chIoro> (Mac- 
LEOD, PycNDjtaud Kilpatrick), A., 
i, 1131 . • 

i.Pbeiiylanediamme, compound of tellur- 
ium tetrabroiiiide with (Lowt and 
DCNBBOnE), A., i, 446. 
>heayleaedia]ninea, equilibria of, with 
diliydroxynaphthalenes (Krrmann, 
Hemmelmayr, and Riemer), A., i 
1011 . • 

equilibria of triphenylcarbinol with 
(Kremann, Hohl, and Muli.ep.) 
A., i, 138. 

hydroferrocyanides (Cummiko), T., 
1295 . 

ir-PlLenyleQediamiiieoamphoreln(Sjr.CAR 
aod Dutt), T., 1286 . 
j-Fhenylenedimethyldiamlne hydro- 
ferrocyauide (Cummiko), T., 1296 . 
/i-PbenylenedisalplLamlo acid, sodium 
sail (Weil and WAasERMAK.N), A., i, 
1007 . 


I'PbenyleneiiielaQarie acid (Pelliz- 
ZAKi), A., i, 566. 

3-Phenylethane, a-chloro-3-hydroxy- 
(Detoiuf), a., i, 327. 

lPbaayl-6-ethozyb«nzinilttasole, 1 p- 
broruo* (Jacobsen), A,, i, 59i. 

l'PbeQyl-6-ethozybenstriaxole, 1 -p- 

hromo- (Jacobsbx), A., i, 591. 

2-Pbeiiyl-3*^-ethozyphenyloxazolidin6 
(Beromann, Ulpts, and Camacho), 
A., i, 1182. 

Pbenyletbylaoetylaminoaoetic acid, and 
its nitrile (RKAn), A., i, 955. 

A-Phenyl-AY-ethyl-^-allylbydroxyl- 
amine (Meisexheimei; and Gkeeskk), 
A.., i. 334. 

a-Pbenyletbylamine hydroferrocvanide 
(Cumming), T., 1294. 

-V Phmyl ,V-,thyl-0.ainliiOTtliyl. and 
p-nitroso-, hydro^ieu sulphates 
(SAr.vDKRs), T., 2673. 

riuDyl.tiylbarbitnric acid, action of 
diwometliane on (Hekzio), A., i, 


calcium and magueaium salts CW’dlf- 
i^-’o), A., i, 1066. 

fi'?heiiyl-6-ethylbutanoI, and its deriv- 
A., i, 655. 

655 (Blondeau), a., i, 


'■\*nTw'S"l,'’T“? 73“'“' 

(STIINKOPr, 

Dokat, and Jaeoer), A., i, 996, 

(KAMAET%nd 

Albb.'^co). a., 1, 663. 

4-Phenyl-4-Btliylliydajitom. See Nitr- 

anoL 

3-PhonyletiyI 3-liydroEyTmyl ketone 
and ^ito ^salts (Kdpe and Mbliek’ 

a-Phenyl-l- and -2-ethylinda.ole., and 
tlieir pioratea (v. Auwers and Hui- 
tenes), a., i, 682. 

l-Phenyl-d-ethylpyridaime-e-ene- 

S-carboiylic acid, and iu ethyl eater 
(CaREiknE), A., i, 319. 

lPhenyl.4-athylpyrroUu6-5-onB-3-carb- 

oiyhc acid, and ite ethyl ester (Car- 
KlfcRE), A., i, 319. 

PhenylethjdaemicathRaide (Neichborr, 
rosTEH, Clark, Miller, andBaiLET), 

A., I, ool. 

«-a.Phenylethyliemicarbazidei, and 
their hydrochlorides (Wilsox, Hop- 
per, and Cbawpord), T., $69, 
PbenyletbylsuccLnic acid (Upson and 
Iho.mi'so.s), a., i, 343. 
Phenylfaryletbylene oxides, »-nitro- 
(Klrl'cker), a., i, 785. 

Pbenylfuryl-a-keto-S-methylcyc'^ohexyl. 

methane (Wolff), A., i, 668. 
y-Phenylglntaconic acid, o-cyano-, ethyl 
ester (Incold, Perren, and Thorpe) 
T.. 1782. 

a-Pbenylglyceric acids, isomerism of 
phenylglycidic acid and (B6E8BKEN 
aud i»E Okaakf), A., i, 551. 
a-Pbenylglycerol, and its triac«tyl deriv- 
ative (AIouhku ami Gallagher), A., 


Phenylglycidic acid, cis-p-nitro- 
(Klecckkk). a., i, 735. 
fl-Phenylglycidic acid, isomerism of 
^-plieaylglyoeric acids and (Bobseken 
and DE Graaff), A., i, 551, 
Phenylglycine, preparation of com- 
pounds of (British Dyestuffs Cor- 
i-oitATiox, Ltd , Leyinstbin, ami 
Imbert), a., i, 252. 

Phenylglycine anhydride, preparation 
ami reactions of (Fuchs), A., i, 1162. 
p-Phenylglycinearsiaic acid, and its 
sodium salt (Rockefeller Institute 
FOR Medical Rehearch), A., i, 961. 
;>-Pbenylglyoylainidoariinie acid, and 
its sodium salt (Rockefeller Insti- 
tute FOR Medical Research), A., i, 
961. 


PheDylglycyl-n.'.aminopb«nol-;)-ar8en- 
oxide (Rockfbllzr Institute for 
Medical Re|Eaecu), A., i, l62. 
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ji-Phtaylgljo^l'm^'ftniiAOplieaolarsiiiie 
aeid (KooKarELLER luaTixaTE for 
K sDiCAL Research), A., 1, 961. 
^^PhanylElydylAaRiaoarsiiLie aeid 
(Rockefeller Institute for 
Medical Research), A., i, 961. 
PkeaylfrlyeylanthraniUe aeid ^-arsen* 
oxide (Roceefeller Institute for 
Medical Research), A., i. 962. 

^•Phenylglyeyloarbamldoartinie aeid 

(Rockefeller Institute for 
Medical Research), A., i, 961. 

p'PbeaylglyoyliEethylearbamidoarsinic 
aeid (Rockefeller Institute for 
Medical Research), A., i, 961. 
3-Pbenyl>4>glyozal6n6, 2-thiol-3-jt>- 
chloro- (Dains, Thompson, and 
Asendorf), a., 1, 1185. 

a'PtLeoyl'd'glyoxyetbylphospluaie acid 
(CoNANT, Bump, aud Holt), A., i, 67. 
Pbauylglyozylie aeid, 2:S:4-irthydroxy*, 
and its aalu aud doriFatives(FiN(;Ri; 
and Eirich), A., i, 254. 

Phenyl hezadeeyl ketone, 3:4*rfihydr- 
oxy (MAjima and Chiba), A., i, 26,'). 

1 •Phenylbydantein, l*p-cliloro*, and 
2*thio*l*p*chloro- (Hill and Keusky), 
A., i. 1141. 

Pheaylhydrasise, equilibrium of acetone 
or acetaldehyde with (Hammek- 
sten), a., ii, 830. 

action of cyanogen haloids on (Peli.i/.* 
ZARI), A,, i. 685. 

Ph^nyihyAraaina, 6 -broino« 2 :l'(finitro*, 
and its acetyl derivative (Gu'a), 
A., i, 691. 

p-nitro-p preparation of (Davies), T., 
715. 

I'Phenylhydrnsine-ScaEbozyUe acid, 
5.chloro*2-bydroiy- (Society of 
Chemical Industry in Ha>le), A., 
i, 385. 

FbenyLhydrasinedisalphonie aeid, 

y>-uitro-, ammonium salt (Davies), 

T., 720, 

9-Phenylhydraiinoacridixie ( F a rr w r i: k f. 
voRM. Meistrr, Lucjus, a Bhunint.), 
A., i, 469. 

Pkenylhydxnninoethnnesulphonyl- 

phenylhydraside hydrochloride 

(Clutterbuck and Cohen), T.pi27. 

5‘Pha&ylhydmiao-lpheB7M:2:S:4' | 

tatrnsola (SioLLd), A., i, 689. | 

PhiBylkydrasebia'p-diaethy Inmlnotri 

(WiELAND, POPPEK, | 

and Sufkisd), a., i, 773. 

PhamylhydtaaabUy-dlnethyUAiBOtri' 

p.ChlorO' (WiCLAND, 

TOPPER, and Seefried), A., i, 778. 
PhtwlhydnnQftaa. o- and ynitro-, 
quoonoid salts of (Ciusa and 
KA#nxLi), A., i, 10J8. 


Phenylhydrasothiedicarbonamide 

S-methyl ether (Arndt, Milde, and 
Tschsnscbek), a., i, 376. 
Fhenylhydracotri-p-amiaophenyl- 
methane (Wibland, Popper, and 
Seefried), A*., i, 778. 

Phony LhydTasotri*|>'>ammophexiyl. 
methane, ^^jhloro- (Wieland 
Popper, and Seefried), 773 ^ ’ 

Phenylhydrasotri-^-aniBylmenane 

(WTeland, Popper, and Seefriedi 
A., i, 778. • 

Phenylhydraxotri'p-dimethylamino- 
phenylmethane (Wieland, Popped 
and Seefried). A., i, 773. ’ 

Pbenylbydraiotrl-p'-^methylamiao- 

phenylmethane, ychloro* (WiEUKn 
Popper, and Seefried), A., i, 773 . 
l-Phenyl-S-hydrozybensuniaBEole, 
1-jD-hronio* (Jacobsen), A,, i, 591. 

A^-Phenyl-A'-hydroxywobutylthioearb- 

amide (Dersin), A., i, 142. 

Phenyl l^hydrozy-d.etboxynyr;! 

ketone (Puatt and Robinson), T. 
1680. 

Phenyl-wo)n*. and •di-hydroxyethyl 
carbamide#, p-hydroxy* (Hiidel), A,, 
i, 579. 

PheDylhydrozylamine, cosdensation of, 
with liydroxynielhylene.rotnpounds 
and csrbinols (lU pe and Wittwir], 
A., i, 448, 449. 

d-Phenyl-a-hydroxymetbylene'ethyl 
methyl ketone, and its xalu aud d^ 
rivaiives(RuPEand Muller), A., i, 41, 
Phenyl 2 >hydrozy-^>pbeD 0 xyBtyi 7 l 
ketone (Fratt and Robinson), T., 
I.'ISI. 


3*Fbeayl'2*;>-bydroxyphenyl>l:4*di* 
phenyl'l'.d-dimethindiazidine, 3 -p- 
bromo-, and 3 -m*Dilro- (Ingolr aud 
Piogoct), T., 2798. 
a-Phenyl'/^hydroxypropylamine, a-ji- 
hydri'xy-, and its salts {Takeda »nd 
Kukoda), a., i, 273. 
Fhenyl-o-hydrozyityrylaalphone, and 
;)-cl)!oro- (Thocer and Bolte), A., i, 
287. 


Phenyl 2:4-dVhydroxy#tyryUulphoiie, 
and ^-chloro-, and their itinietbyl 
ethers (TriiiGBR and Bolts), A.,i,26S. 
Phenyl d-hydrozyvlnyl ketone, 
tion of (Kufe and MClleb), A., i, 4^- 
PhMylifl#ineketendicarbozylie 

ethyl eator(.STAUDiNGERandHArsEB), 

A., i, 29. 

6-PbenyUinino-2thio-S-naphtk7l- 

2!8:4:5leimhydro-l:8rfpthiodia»li 

(Guha), a., i, 877. . . c 

8Phenyliinino-2-thio*8phenyl-2:8:4:>; 

tetrahydpo*l:84-thiodiMeli 

A., i, 876. 
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i.plien]rliinUo-2thio-a:3t4:6-tetrAh7aro- 
l;3:4*tModi8*ol« (Guha), A., i, 876. 

5-PlieiL7li2nino*2-thio-8tDl7l*2:3:4:ft- 
tetrflii7dr0'l:3:4-tliiodiaiola (Ouha), 
A., i, 877. 

g-PhenjlindMOle, 3-hydroxy- (IIei.lkr), 
A., i, 1066. 

S-Fheaylindaiole'S-carboxylic ‘ acid, 
ester (v. Auwkrs and 
HOli^nks), a., i, 683. 

S-Pheoyli&dazoie-S.anlphonio acid, me- 
tallic ‘salts (v. Auwerb aud 
Hultbnes), a., i, 683. 

S-Phenylindacole-S-talplLonoxide (v. 
AuwBaa and HuLTRKEji), A., i, 684. 

.V-Phsnylixidlrubin (Fkiedla.sder ami 
KuNz), A., i, 766. 

l-Pbenylixidozyl, and its sodium suit, 
and 4-chloro- (FRrEl)LA^DER and 
Kunz), a., i» 765, 

PheoyliAdezylic acid, etliyl and methyl 
esters (Fbjzdlander and Kfsz), A., 
i, 765. 

l-Fh.snyLiiidoz7l-2'thioaaphthenones 
(Friedlander and Kinz), A., i, 
766. 

Fbenyl iodomethyl ketone, 2:4'ddiy<lr- 
nxy-, and its diacetate (Sos.v aud 
Falkekhbim), a., i, 1163. 

Pienyliwtin, 4-chloro. (Friedl.\.ni>sr 
and Kitnz), A., i, 766. 

l-PheoyU8atin-2.>^-dimeth7lanunoanLl 
(rRiEDLANDP.n aiid Ki'sz), A., i, 76.'». 

FheayLisatinio acid, 4-ch!r>ro., sc^iuiu 
salt (Fkiedla.ndeu and Kuxz), A., i, 
766. 

Fheaylketenaeetal (STAVtitS'oEi: and 
Rathsam), a., i, 1015. 

Phenyl-lactic acid, behaviour of, iu the 
ATiimal organism (K otake aud Moiti ; 
SloRi), A, i, 1216. 

Phenyl-lactic acid, hydroxy-, excretiuii 
of, after administration of tyrosiT)e 
(Kotake aud OkacjawaI, A., i,' 1217, 

(f-and hPhenyl-Uctie acids, and hydr- 
oxy-, production of acetoacetio oeid 
from, in the liver (Mori), A., i, 1217. 

Fhenjlmaloaamlde (Dox and Von£K\ 
A., i, 817. 

l-Pbeayl-2-mdreapto-6-etboxybe&i- 
iminaiolo, l-jj-bromo- (Jacob 8E>'). A., 
i, 591. 

Phenyl-p-metheiyphenylpr^aaes, 

fly-dtbromo- (Ixgou) and Pi 0 G 0 rT\ 
T., 2886. 

Phenyl -p-metboxyphenyl-A^-propenea 
(IXGOLD and PioooTi), T., 2386. I 

».Phenyl-8.ttothylacridiiie, 1 -amino- > 
Mu l-nitro- (Mayer and Freunp), 

. A-, i, 866. 

ud 7:9^i,oitn>- (M.liK*j 

a»d Frevsu), A., i, 867- 1 


^'‘enylmethylsmiiiMthnnol.rfihydroiT-. 
hydrocliloride, preparation of (Naoai), 
A., 1, 652. 

Af-Phenyl-.V-methyl-S-aminoothyl 

Wro,^n .Ulphate (Dctt and Sen), 
1", 2674. 

Phenylmethylstiine, cyano- (Steikioit 
and Sciiwen), A., i, 72. 
4-Phenyl-2-methylben2oic acid, calcium 

^^ 842 '" tJuLICHEB), A., 

l-Phenyie-niBtbylbeiistriaxole, l-»- 

hydroxy- (.Iacorsen), a., i, 592 
^•Phenyl ^-methylbnunol, and ita 
denvativea (Blondeau), A., i, 655. 
^-Phenyl-d^methylbatylamine, and its 
liydrochlorida (Blo.vdrau), A., i, 655. 
Phenyl a -metbylbutyl ketone (Leroide), 
A., 1 , 216. 

a-Phenyl-a-methylbntyric acid, and its 
amuW, esters, and uitrile (Bloxdeau), 
A., i, 654. 

Phenyl 3':4'-methyl6neiioxyitytyl ke- 
tone dtbroraide (Bauer and WernerI 
A., i, 1035. 

Pheaylmethylethylaisine, and its salts 
(J5TEIXKOPF, Dox’at, and Jaeozr), 
A., i, 995. 

l-Phenyl-3-methyl.2.ethyl S-pyraxol- 

one, 4-amiDo- aud l-chioro-amino-, 
a--etyl derivative, (Fakbwerkb vorm. 
Mf.imeu, Lucius. & Bruxing), A., 
i, 954. 

fi-Phenyl-a methylglutaconic acids, iso- 
ineiic, and their eaters and oxonides 
(Fei.st, Breuer, and Lcbricht), A., 
i, 553. 

Phenylmethylglyoxime, nickel com- 
pound (Poxxio). A., i, 18. 
a-Phenyl-C methyl-AsAy heptadien-C-oI- 
<-one (SciiEiBLER and Fischer), A., 
i. 1110. 

B-Phenylmethylheptenol (Helferich 
and t,EiiRKE), A., i, 9. 
tra'-Phenylmethylhydraiiae, j?-nitro-, 
and its derivatives {CiusA and Ras- 
TELLi), A,, i, 1073. 
d-Fhenylmethylhydrasiaobensoaitrile, 
3-intio- (Maitaar), .4.., i, 252. 
a-Phenylmethyl'^-hydroxypropylamiae, 
a i»-hydroxy-, and its hydrochloride 
(T.skeda and Kuroda), A., i, 278. 
3-Fheoyl-l- aud *2-methyiiiidatolet, and 
their picrutes (v. Auwees and H&l- 
TEXEs), A, i, 683. 
Phen7l'2'.methyl-3'-indolydene- 
methane, 3:4;5-frihydrozy-, and its 
derivatives (Rosexmuxd Peaxk- 
kuch), a., i, 1081. 
d-Fhenyl-S-methylnaphthaeridine, 
2-ainino- (Browxixg. CiwHiy, 
Gauxt, and pULBiiAXs-EX), A*, i, 612. 
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5 Fhea7l-3-mdtli7l^xaaole-4*earb- 
oxylio acids, derivatives of (Beth 
and Berlingozzi), A., i, 52. 

••Phenyl-^-methyl-^'^-penten-S'O^one, 
and its derivatives (Scheiblee and 
Fischer), A., i, 1109. 

Fhenylmetbyl-n-propylareine, and its 
salts (STEiMXOPf, Dokat, and 
Jaeger), A., i, 996. 

Pbenyl a-methyl-a-propylbatyl ketone 
(Lrroide), a., i, 216. 

Phenyl- l-metbylpyrasole, chloro- 

4- bromD- (Rojahn), A., i, 1184. 

3-Pheayl-l-inethylpyrasoUne, and its 

hydrochloride (Mannich and Heil- 
NEE), A., i, 372. 

l-Phenyl-3*methyl-5-pyTBsolon6, 1-5'- 
mtro-2'- hydroxy- (Sck ibty of Chem- 
ical Industry in Basle), A., i, 385. 

Phony M -me thylpyrazolonea (Kojaun), 
A., i, 1184. 

l-Phenyl S-methyl-S-pyraiolono- 
3''OarboxyUe acid, l-5'-cUloro- 
2'*hydr<Mcy-, and l-4'-hydro\>- 
(Society of Chemical Industuy 
IN B.asle), a., i, 385. 

iV-Pheiiyl-3-meihylpyTida2onexaQthono, | 

5- and 7-chloro- {v. dbm Knesbbeck : 
and Ullmann), A.,i, 360. 

3- Fhe&yl 6-mothylqainoline-4-earb- 
oxylie aoid, ally! oster (Rosenmund), 
A., i» 62. 

PhexLylmethyliuecinle acid (Upson and 
Thompson), A., i. 343. 

Phenylaothylthlacole methiodides 
(Mills and Smith), T. , 2735. 

4- Phenyl-3-niethyl-2-thiasole&yl- 
4-qulnolylmethane metiiiodide (Mills 
and Smith), T., 2736. 

Phenyl methyl t;iketone-a- and -3-tri- 
ozimes, and their nickel ulta and tri- 
acetyl derivatives (Ponzio), A. i, 
1038. 

3-Phenyl-aj3-naphthatriazole, i-p- 

amino- (Ceabiuek and Viola), 
A., i, 771. 

6;2- and 9:2-<^vanuiJo-, and 9:2-rfj- 
nitro- (Morgan and Gilmocr), A., 
i, 380. 

Fhenylo-naphthylainine, 8liydro.\y- 
fWAHLand Lantz), A., i. 823. 

3-Phenyl-S naphthyUminometbyleae- 
4-flyoxalone, 2-tbiel- (Dainm, 
Thompson, and AfBSi»ORr),A.,i,n85. 

Phenyl a-naphthyl ketones, cbloro- 
(Scholl, Seer, and Daimer), A., i, 
258. 

3 -Pheayl'a' and -dnaphthylmethyl- 
benwie acids, and their salts (Mc- 
Hhllin), a., i, 1025. 

PhrayLa' etid -fi-napbibylpbUtalidei 
(McMullen), A., i, 1^5. 


Phenyl-^-naphtbylsnlphone, 2'A-di. 

nitro- (Geandmouqin), A., i, 33i. 
Phenyl 7-nitro-fl-;j-chlorophenylpropyi 
ketone (Kohler and Smith), a i 
458. ’ ’ 

Phenyl ^'ttitrb->-bydroxy-7-p. cbloro- 

phenylptopyl ketone (Kohler and 
Smith), A., i, 458. 

ci$’ and ^rans-a-Phenyl-S-p-nitrqjIlenyi. 
AAY-bntadiene 7«-chlorohyd^i8 aud 
oxides (Kleuckbr), A., i, 734, 735. 

3-Phenyl-2 7>-nitrophenyM:4-dipbenyl- 

1 ;S-dunethindiaiidine, O-o-nltro- 
(Ingold and Piggott), T., 2799. 
Phenyl -y-nitro-r-pbenylpropyl ketone 
7?-chloro- (Kohler and Smith) A i' 
457. ' ■' ’ 

(/-PhenylnitTOioaminophenyl-ji-toIyl. 

anlphone. See o'-TJ-Tolueneslilplionyl. 
diphcnylnitroaoamine. ^ 

1- Phenyloxindole, 3-rfichloro- (SioLif i 
A., i, 762. 

6-Phenylfyc/opentane-2:8dione-l-carb- 

ozylic acid, ethyl ester, diphenyl- 
hydrazone (Dieckmann), A., i, 1022. 

2- Phenylperitbiatlne (Reissekt), A. 1 
584. 

Phenyl phenacetylmethyl ketone, 
jtf-chloro-, and its copper derivative 
(Kohler and Smith), a., i, 458. 
10-Phenylphenaioninm bydroiide, 
2-ainino-8-tlnol- (Watson and Dun), 
T., 1941. 

Fhenyl'0-phenyl-$-(B'-bromocinnamoyl)- 
etbylphosphinio acid (Conant, 
and Holt), A., i, 68. 
Phenyl-B-phenyl-8-(a'0'-a!n)romopbeDyl- 
propionyl)-ethylphosphinic acid 
(Conant, Bumf, and Holt), A., i, 
68 . 


? 

I 


Phenyl a phenyl'8-earbozyethylpboB- 
phinio acid (Conant, Bump, and 
Holt), A., i, 68. 

Pbeayla-pbenyl-H-einnamoylethyl- 

phospbinic acid (Conant, Bump, and 
Holi ), a., i, 68. 

7 • Fhenyl-a-(8‘phenylethyl}propylpl)ot- 
phinio acid, a-hydroxy- (Conant, 
MacDonald, and Kinney), A., i, 
186. 


i-Pbenyl'^-phenylTinylhydrozylainine 
(Kvi'X and Wittwer), A., i, 449. 
Pbenylphosphlnic aoid, uitroamiuo- 
(Nijk), A., i, 961. 

tPhenyM-phthalldophthalazooe 
(Kuggli and JlRVRR), A., i, 343. 
l-Phenylpiperidine, 4-hydroxy-, 4-liydr- 
oxy-l-p-aniino-, and their derivatives 
(Boksche and Bonacker), A., 1, 'i’ 
«-Phenylpropane, ay-rfibydroNr, as 
its (ubenzoate (Bupe and Mulle )> 
A., i, 40. 
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^-phenylpropui'a- and ‘^-oU, fi- and 
a-iodo- (Porchkr), A., i, 639. 
^•Plienylproplonamide, Z'^hydroxy- 
(BIcKbnzib and Smith), T., 1359. 
benylpropionio acid, cM>d(l)-chloro- 
j»-nitro* (Elsuokxr); A., i, ^5. 
.plicnylproplonie acid, a‘ttuol- (Gra- 
nacqek), A., I, 860. 
l•Fbe*ylpropionolaotoll•, d-2:4-<2i- and 
^-2:4:|-irt-hydroxy-, and ^-S-nitroso- 
2 - 4 <(^ibydToxy,- (Langley and Adams), 
A., i, nB3. 

’beaylpropicnylpbanylmcthylbydrazine 
(TyMidBB), A., i, 679. 
Pheaylprop^o^y^t^^^P^Sdraiiaea 
(TomiCek), a., i, 679. 

^•Fbanylpropyl alechol, ^-amino', and 
ita hydrochloride (Karrer), A., i, 
991. . 

Phenyl a-propylbatyl ketone (Leroidb), 
A., i, 216. 

Fbeayln'propyloyaaoariine (Stein- 
kopf, Donat, and Jaeger), A., i, 
996. 

a PhanylLMTpropylethyl methyl ketone, 
semicarbazone of (Rupb and Muller), 
k., i, 41. 

«-Phenylw(?propyl /S-bydroxyYinyl 
ketone, and ita salts (Hcpe and 
Miller), A., i, 41. 

Pheuyl-Jt'propylsaeciaic acid ( U p.^^on 
and Thompson), A., i, 343. 

S Phenyl-wpropyltrUaole, S-hydroxy- 
iNEiGHfiORs, f’osTEEt, Clark, Idir.LKR, 
and Bailey), A., i, 881. 
a>FhecyIprozan-;3>-diearboxylic acid, 
ethyl eater (Diels and Aubart), A., 
i, 1194. 

Pbenylpyridiaiam bromide, 2:4t5'/r/- 
nitro- (Oiua), A., i, 691. 
•Phenyl-4-pyridone (Smirnov), A., i, 
464.* 

preparation and derivatives of 
(Bobsche and Bonacker), A., i, 
50. 

SPhenylpyrimidine, and 5-broiiio- 
6-hydroxy-, 6-chloro-5-brorao-. and 
6-hydroxy-, and their salts (Cher- 
BULiF.z and Stavritch), A., i, 581. 
hPhettylpyrimidlne-4carboxyIio acid, 
5-bromo-6-hydroxy-, and 6-hydroxy-, 
and their derivatives (Chkrbulikz 
and Stavritch), A., i, 581. 
l-Phenylpyrroline-S-one-S-oarboxylio 
mU, ethyl ester (CARRifeRE), A., i, 

fhenylpyravic acid, behavionr of, in the 
animal organism (Kotakr and 
Mori), A., i, 1216. 

and hydroxy-, asymmetrical reduction 
of, in organa (Mori and Kanai), 
i, 1217. 

cxxii. ii. 


PhenylpymTle acid, ethyl eater, iso- 
merism of (Gault and Weick), A., i. 
1024. ' 

Phenylqninoline, 3-hydroxy-2-o.nitro- 

(NXBEit), A., i, 645. 

2-Phanylquinolma.4.carboxyUo chloride 
(Rokenmumd), a., j, 52. 
2-Ph©nylqninoline-4-carboiylic acid 

{atophan), e.stcrg of (Rosenmuxd), 
A,, i, 62. 

benzyl ester (Cams and Kaiser), A., 
i, 51. ’ 

2- PhenyIquinoline-4-carboxylic acid, 

5“amino-6-hydroxy-, and 6-hydroxy- 
(Halberkann), a., i, 174. 
6-hydroxy. (ZuckMAYEii), A., i, 952. 

3- Phenylquinoliiie-4-carboxylic acid, 
2*hydroxy. (Farbwekke vokm. 
Mristbh, Lucius, & Bruni.vu), A., i, 
867. 

2-Phenylqninoline‘4-fonnylaBetio acid, 
ethyl ester (Society op Chemical 
Industry in Basle), A., i, 1180. 

2-?henyl-4-qninol7laminoethanol di- 
hydrochloride (Society of Chemical 
Industry in Basle), A., i, 1180. 

2-Pbenyl-4-qiiinolyl bromomethyl 
ketone, and its hydrobromide 
(SociETT OP Chemical Industry 
IN Basle), A., i, 1180. 

2-Phenyl.4>qninolyl diethylamino- 
methyl ketone, and its hydrobromide 
(Society OP Chemical Indcstbt in 
Basle), A., i, 1180. 

S-PbeDyM-quinolyldiffletbylamino- 
cihanol dihydrochloride (Society op 

! Chp.mical‘1si>U8try in Basle), a., 
1,1180. 

2-Fhenyl-4-qainol7l dimethylamino- 
methyl ketone, andats liydrochloride 
(Society of Chemical Industry in 
Bai^lk), a., i, 1180. 

2-Phen7l-4-qamolyl methyl ketone, and 

its hydrobromide (Society op Chem- 
ical Industry in Basle), A.,i, 1180. 

2-Phenyl-4-qamolyl piperidinomethyl 
ketone, and its hydrochloride (So- 
riETY OP Chemical Industry in 
Baslk), 1180. 

-Fhenylrbodanine, a-oximino-, and its 
derivatives (Gbanacher, Kejs, and 
Pool), A., i, 577. 

.V-Pheaylrhodanine-a-acenaphthene* 
quinone, and its dmitro-derivative 
(Granacher, Reis, and Pool), A., i, 
577. 

Fbenylfltibinic acid, p-amino., and 
yj-hydroxy- (Schmidt), A., i, 1204. 
/j-iiitro- (Charribr), A., i, 1080. 

Fhenylitibinlc aeidi, neutralisation of, 

• with lithiora hydroxide (Schmidt), 
A..i, 482, 
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Bhtnylttibinoiu ozidS) ^>amLDo-» acetyl 
dehyatire (Schmidt), A., i, 1203. 

Bbenyl styryl ketone {btnzylidenttutUi’ 
piiemm), aod its derivatives, absorp* 
tion specti'a of (Shibata and Nagai), 
A., ii, 413. 

Phenyl etyryl ketone, a*bromo>, action 
of alcohols on (Dufuaxssb and 
GArau*}, a., i, 843. 

4-Phenyl-2-8t7ryltlLiazole (Mills and 
Smith), T., 2784. 

9-Pbenyl-9*styTylxanthene (Ziegler 
and Ocus), A., i, 1043. 

Phenylincoinifl acid, preparation of 
(Lapwobth and McRae), T., 1704. 

Phenylinoeinyleoein *(LArwoRTU and 
McRae), T,, 2723. 

Phenylcnlpbamie acid, and o- and p- 
chloro-, sodium salts (Weil and 
Mosee), a., i, 444. 

Pbenylinlpbamic acid, j>-amiD6-, and 
its acetyl and benzoyl derivatives, and 
rri'nitro., and their salts (Weil anil 
Wassermank), a., i, lOOd. 

PbenTlanlpbamphthalein, 4:4'*diaminO' 
2;2Mmino« (Uurr), T., 2392. 

2-PhenyItetrabydro(itiuioLia6-4*oaib> 
oxyUe acid, and i(s lithium salt 
(Zuckmaysr), a., t, 574. 

3FheQyltetrahydroqainoliiLe-4'oarb* 
ozylio aeid, 7 -aniiuo-, acetyl derivative, 
and its potassium salt, and O-hydroxy- 
(Zl'CkmaTeiO, a., i, 952. 

4 Pbenyl'2:8.4:5'tetrabydro4:3:4*tbio- 
diaaole, 5-imiuo-2-thio- (Cvha), A., 
i, 876. 

l>Fhenyll:2:3:4-tetrazole, 3-auuuo-, pre- 
paration and derivatives of (SiOLLt), 
A., i, 6S9, 

4-PheayltbiAxol«^-aldehyde di- 

methylaminoanil methio<lide (Mii.is 
and Smith), T., 2735. 

4-Fbe]iyl'2tUaiolylphthaloiiyLmetbane 
(Mills and Smith), T., 2734. 

Fhenylthiocarbamide, //-chloro'. com- 
pounds of, with chloropicriu and 
mercuric nitrite (Ray and Das), T., 
326. 

Pbenyl-n- and -v^i-thiocarbaininecyaiudes, 
salts of (Fromm and Wenzel), A., i, 
438. 

Fbenyltbiolaeetyl 2:4 dimetbyIpyrrole8, 
o-nitro- (Fischer and Herrmask), 
A., i, 1055. 

FhenylthioldimethylpyrroIe-3-earb- 
ozylie aeids, o-niiro-, ethyl estrrv 
(Fischer and Herkmann), A.,i, 105D. 

4-Fhenyltbiol-2:3:6*triinethylpyrrole, 
4-o-nitro- (Fischer and Hskemann), 
A., i, 1065. 

Fheayltbiozantbyl (Gum berg and < 
A., i, 163. 


r- and 7-Fbenyl.p*tolylaeetwxidei (Mc- 
Kenzie and Smith), T., 1867. 

Fhenyl-m- and n-tolyUminei, 6*bromo- 
2:4-<itnttro- (GiUA and ANOELam) 
A., i, 649. 

l‘Fh6nyl-3-p-tolyl-6anilinoinetbyleiie- 

4-glyozalone, 2-thiol- (Daihb, Thom}’- 
soK, and Asendore), A,, i,lU5. 
A'^Phenyl>A7-p-tolylhy^zylanln» 

{WiELAKD and K6 gl), A,, i, J27. 

4PhenyM-p-tolyl-3-methylpyrazole 
(Rojahn), a., i, 373. 

Fhenyl-^-telylnltrogen oxide (Wielanl 
and Kogl), A., i, 727. 

Phenyl-p-tolylanl^bone, o'. 
y»'-Hniin6- (Halberkans), A., i, 11S3. 

PbenyM-p-tolyl»nlpbone, 2:5-<iiainiuo.’ 
deiivaiivea of (Society o? Chemical 
ISDUSTRY IK Basle), A., i, 579. 

iS-PhenyI-aaj3>tTiethylprepioaie aeid 
(Hamart and Albesco), A., i, 663. 
^-Pbenyl-aaj8-triethylpropiopbenons 
(Uamaht and Albeisco), A., i, 668. 

Fhenyltrimetbylarsoniam iodide, com- 
pound of iodoform and (Steineopf 
and ScHWEN), A., i, 118. 

Phenyltrlmetbylpbenylesediamine, aud 
its derivaliYes (Kichtbr and Rothes- 
bekger), a., i, 447. 

d-Pheayl-8-l:3:4(or •l:3:6)'tripbeayl. 
A*.6(or •4)*pyrrelliiylbydfoxylnaiii8. 
and its pierale and chloro-derivstive 
(RcEEand Wittwer), A., i, 449. 

4.PbenylnraEole, and its derivatiTe-; 
and 3-imino» (Aukdt, Milos, aod 
TscHEKscHF.n), A., i, 376. 

>-Fhenylvalerald6byde, y-hyiltoj;- 
(liELFERicH and Gbhrke), A., i, 9. 

a PheDylvinylpboiphinio acid (Ck>NA 2 iT, 
5iAcDoSALi», and Kiskky), A., i, 
186. 


3-Pbenylvioluric acid, 4-iminb- (Lip- 
SMUU and HEr.sKU), A., i, 768. 

Pbloroglucinel, jjhytoeliemical synthesis 
of (NlEHENSIElKl, A., i, 136. 
condensation of formic acid with 
(&;h\vxnx), a., i, 153. 

Fbloroglacinoloamphorein (Sircar and 
Durr), T., 1285; (Si.vuH, Rai, and 
I.AL), T., 1428. 

Phloroglueinolaalpbampbtbalein 

{ Dutt), T., 2391. 

Pbosphataaei (Tomita), A., i, 960. 

PhoepbaUie-pboapbateie (Baurn- 

urkcht), a., i, 67. 

Phoapbatides. solubility of (STLCKEKr), 
A., i, 1039. , 

biochemistry of (Bkiskman 
Wastl), a., i, 289. 
of blood (Brinkman), A., l 1086- 
Ktion of, on coagulation of J ®'’ 
(ZVNZ anJ La BAr.i'.l), i-. ‘i 
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^atpbMiiUH, prepaiation and reactions 

* ofCSTAUDINGKBandLtjSCHBR), A., 

i, 237. 

reactions of (Braunholt*), T., 300. 
action of oarbonylene derivatiyes with 
(Staudingkb and Bbaunuoltz), 
A., i» 70. 

Phoeohineiminei (Staudisceh and 

IUUsbR). a., j, 88. 

PkoithoUpiil. phyiioo-chemicftl pro- 
^rtiesof (KakiuchiK A., i» 711. 

iodide, crystal structnre 
of (Dickinson), A., ii, 640, 
pinoiphorsiMttae of mixtures of bone 
acia with orgauic compounds (Tikde, 
aiid Raooss), A. , ii, 8. 
pboiphorescent sulphides. See Phos- 
pbors and Sulphides. 

Phosoboxs of the alkaline earth*, photo- 
electric effect of (GooOEf.), A., ii, 

rtrt^carth magneflium sulphide (Tiede 
and SCHLBKDE), A., ii, 769. 
oteanic, of boric acid vTomaschek), 
A..ii, 763. . 

Phwphoroi, allotropy of (Makckwai.d 

and HelkhoI-TZ), A., n. 84... 


anu 

aUorptton of active liydrogen and 
nitrogen by (Wkndt; Newman), 
A., ii, 639. . 

CQinbioation of cop\wr wUli (bowAiins 
and Murpht), A., ii, 645. 
phospbom flompoonds, raolacDlar sus- 
ceptibility of (Pascal), A., u, 28.-). 
biochsibistry of (Kogozin.skj). A., i, 
1226. 

estimation of, in blood plaama {Mtek.s 
and Shevky), a., ii, 465. 

PhcipboEus carbido (dk Mauler), A., 
i, 101. , , 

chlorides, action of, on chlorodiinetliY I- 
dlhydroreBorcinol (Hinkel and 
■\VaUAMs), T., 2498. 
haloids, additive compounds of {Co>- 
AM), A., i, 41 ; (CosAxr aud 
Pollack ; Conast, Bu«r, and 
Holt), A., i, 67; (Oonant, Mac- 
Donalp, and Kinney), A., i, 186. 
frihydride, action of formaldehyde on 

(Hoffman), A., i, 8. 

fe?i.<oxide {phoupKoric i».ri<fir), purifica- 
tion of (Finck and Peto), T., 
692. 

treated with ozone, use of, as a 
drying agent (Manlkv), T., 331. 
Fboipborio acid iu soils (Fhafs), A., 

i. 616. 

mcUholism of. See Metaholiem. 
detectiou of, by means of benzidine 
(Feiol), a., ii, 865. 
estimation of (Clark and Keblek), 
A., ii, 84. 


Pbosphorns:— 

Phosphoric acid, estimation of, iodo- 
metrically (Svanbero, Sjoberg, 
and Zimmerlund), A., ii, S67. 
estimation of, and its salts, volu' 
mctri<»Hy (Koltiioff), A., ii, 
31-4; (Moerk ; Moerk and 
HUGHE.S), A., ii, 866. 
efltiiiialioii of, in blood (Bloou), 

A., ii, 84, 

separation of, in analysis (Bala- 
reff), a., ii, 525 ; {Takugi), 

A., ii. 784. 

Phosphates, colloidal, formation of 
(Elsch.nek), a., ii, 714. 
inorganic, i» blood (Lkiuian), A,, 
i, 191. 

mineral, solubility of, in citric acid 
(Tocher), A., ii, 525. 
effect of, on plant growth (v. Wran- 
gell), A., I, 1098. 
excretion of, in urine (Fi 8KE), A., i, 
88; (Bock, and Iveb!>en), A., I, 
1090. 

adsorption of, by stannic sulphide in 
©etinoations(KiKVCHi), A., ii, 520 
estimation of, by the Bell-Doisy 
method (Briggs), A., ii, 71S. 
estimation of, in blood plasma 
(Denis and voN Meysenbco), 
A., ii, 684. 

Pyropbosphoric add, sliuctore of 
(Balareff). a., ii, 4&. 

PyrophOBpbates, estimation of, volu- 
ineliically (Moekk), A., ii, 866. 
Hypopbosphorous acid, studies on 
(Mm-HKU.), T„ 1624. 

Phospboms organic compounds 
(Brau.vholtz), T., 300 ; (Cosant). 
A., i, 4l ; vCoN^Ni' Pollack ; 
Co'sANi', Bump, and Holt), A., i, 
67; fSTAUDlNGER and HaCsER), 
A i 68; (STAi-ntNGERand Hkaun- 
JIGLTZ), A., i, 70 ; (COSANT, Ma«> 
Donalp, aud Kinney), A., i, 186 ; 
(Stavujnceh and Lvscher), A., i, 
237 ; (Ni-ik), A., i, 960. 

Pbwpborio acid, glucose esters oi 
(Lkvene, Meter, and Webei:., 
A., i, 9S7. 

PbospboTUs estimation : — ,t 

estimation of, colnrimetncally \l^o- 
SANA), A., ii, 892, 
estimatum of, in iron (Mlkmann), 

MttttUtion of, in miinrals and '■oke 
;» 3 b. coloriu'.cflically (MiasON), A,, 

of, in organic compou”'!* 
(Masoisi), a.. 11, SS ; (SiAADf-ac, 

j4iOnER<5, and Zimmerlund,, j ‘ > 

867 . 
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PliMpliorui eitimMion : — 

inorganic, estimation of, m serum 
(Tisdall), a., ii, 392. 

PliOBplroanlpliatide from the longs 
(Sammaetino), a., i, 1089. 
PhetooBtalrsis (Bai.t, Hkilbron, and 
Hudson), T., 1078, 

Photoehemlcal action m relation to 
fluorescence (Weioert), A., i>> no.',- 
equivalent law (Prikoshkim), A.i ii, 
602. , .. 
verification of, with pliotographic 
dry platea (Eggbrt and ISOD- 
dack), a., ii, 9. 

processes, conversion of energy m 

(Byk), a., ii, 415-. . 

velocity of reaction in relation to 
concentration in (Volmkr and 
Kioocrt), a., ii, 336. 
studies (PLOxyiKOW), A., i, 419; u, 

Photochamiitry, laws of (Lasarev), 
A., ii. 103. 332. .. 

and fluorescence ( NVoon), A.» ti, 334. 
Phote-electric effects, colloids as indi- 
cators of (Peskov), A., ii, 828. 
Photegraphie copying procew, rnechen- 
ism of (Weioekt and ScHOi.i.*R). 
A., ii, 10. ... 

emulsions and films, electrical con- 
dnctivity of (Rabinovich), A., ii, 

605- .... e . 

platoe, dry, verification of the photo- 
chemical equivalent law with 
(Eooeet and NoddackI, A., ii. »• 
Photography, new sooeitiser tor (SIlLU 
and Pope). T., 940. 
of crystals (Frani;ois and Lormand) 
A,, ii, 127. , ^ . 

Fhoto haloidi, effect of an electnc 
current on (Tubandt and Eschen 
hacen), a., ii, 316. 

Photosyntheali (Balv), A., i, 307 
(KosTTTSCIIEv), A., I, 301. 308, 

613. 

and the electron theory (Dixon and 
Ball), A., ii, 24.8. 

Phototropy and photoelectric ellects 

(Oallaguer), a., ii, H. 

of metallic salts (Singh), f., 782. 
of sulphides, effect of heat on 
(MOURELO), A., ii, 601. 

Pbienoaiiie, beharioiir of, in the body 
(Siiuciru), A., i, 91. 

Phthalaldehydie acids, preperalion ni 

(Daviks, Pekkin, snd Clayton), T.. 
2214. 

p^lhaleina, colour changes of (Thiel), 
A., i. 463. . , , 

PhthaUc acid, sails, polenlials of, 
against the hydrogen electrode (WOOD 
end Huebick), A., ii, J36. 


Phthalle acid, tetrachlorides, constitn. 
tion and tautomerism of (Oit), a 

i. 882. 

amyryl caters, and their silver and 
strychnine salts (Paolini), a., j 
755. 

woPhthalic acid, 2;4;6-<rmitro- (Gida) 
A., i, 534. 

Phthalle anhydride, preparation* of, 
from naphthalene (CoNOvaa and 
OiBBs), A., i. 454. , 

Fi-iedel and Crafts’ reaction with 
(McMullen), A., i, 1025. 
substituted derivatives, condensation 
of toluene an|^ aluminium chloride 
with (Lawrance), A., i, 340. 
Phthalle sjihydride, ^f^rabromo-, di- ami 
icfm-chloro*, additive compounds of 
(Pfeiffer and Flatrr), A., i, 341, 
Fhthalimide, preparation of (British 
Dyestuffs Corporation, Ltd., 
Green and Green), A., i, 836, 
potassium and soilinm derivatives, 
preparation of (Hammick and 
Locket), T., 2362. 

Fhthalimide, tfirochloro*, compound of 
tt*naphthyl methyl ether and (PFm- 
FER and Plater), A., i, 342. 
Fhthalimideacetaldehj^ds, and its deriv- 
atives (Raude), a., 1, 1155. 
FbthaUmideaeeto&itTUe (Sonn and 
Falkenhbim), A., i, 1164. 
aPhthalimidoethyL 7 *diethozyaeet 0 ' 
acetic acid, ethyl ester (Pucher and 
.Tohsson). a., i, 550. 
d-Pbthallmldoethyliiuiloiuo acid, and 
its ammouium salt aod methyl ester 
(Radde), a., i. 1155. 
a-Phtbalimidopropaldehyde. and m 
seniicarbazone (RAona), A., i, 1155. 
7 -Fhthallmidoa-pTDp 7 lmaloiiic acid 

(Kaupe), a., i, 

«Phlhalliaii»o-0-hydroxy-S-methyl- 
propane (Dehsis). A., i, 142. 
o-FhthalimlnO'flmethylpropane, 
^.bromo', 0-chloro-, and 
(Dkksin), a., i, 142. 

Fhthalyl chlorides, isomeric (v. Bn.u> 
and Kaiser), A., i, 658. 

Fhthalyl'tt-aUinylamide, and its derii- 
ativea (Radde), A., i, 1155. 
l:2FhtbRlylanthraqnlttone and H' 
azioe (ScHOLL and Neomasn;, A-i ’i 
262. 

PhtbRlyl'A’A’"'flipip«*^^^* ('• 

and Kaihrr), A., i, 659. , 

Phthalylflyeylamide (Radde), A., 
PhlhalylglyeylanUide (Kadde)i A., i 
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Plith»lylph«ttylfl*rbamide (Elliott), 1 
T., 208. 

role of the, in derelopment of 
cbemicHl theory CWalkee), T., 735. 1 

Phniolofio&l flnldi, equilibrated sterilia- 
^ able (Fleinch), a., i, 184. ] 

precipitation of proteins from (Gni* 

^ OAUT and ZiziNR). A., ii, 886. 1 

Pbyfln in foodfl (Arbrsz), A., i. 1102. 
Fbytofferola. chemistry of (Vester- 1 

BEBp; Vbbterberg and Westek- 1 

lind), a., i, 825, 

iodine valua of (Holde, 'Werner. ] 
Tacke, sod Wilke), A., u, 723. 
piohnrim bean oil,* constituents of ] 

(RoORE-BERTHANn FiLs), A., i, 846. 
^-Picolittinm ruihenibroinides (Gutbieu 
and KraUms), A., », 16, j 

pieoUnoylaminoanthraquinonea (Bai:- 

nett), a., i, 943. 

pUrio aeid, cobaltamminea of (Moroas 

audKiNa), T., ns.*), 
hexatnininechroriiic and hexammloe* 
cobaltic salts (Ephuaim and Mosn 
mann), a., ii, 575. 

Pictootocin, and its deriTative8( WiXTcn- 
jiTEi-v and Teleczkt), A., i, 563. 
Picrorooellin, constitution of (FoRSTEii 
and Saville), T., 816. 

Picrotlii ketone, and «-hromo-, and 
oximino-, and tlieir deriTativf$(HoRH- 
man?; and Bischof), A., i, 161. 
picrotoxin (Horhmakn and Bis«.'Iiof). 
A,i. 161. 

Pigments, metabolism of. See Meta- 
boli.sm. 

aolhocyanin, formation of (ComhEs), 

A., i. 412. 

related to anthocyaoine, tinctorial 
jirojiertics of (Everest and Hai.li, 

A., i, 265. 

Pike, constituents and toxicity of the 
roes of the (McCrudden), A., i, 194. 
PiiU, estimation of mercury in 
(Fran(;oi8), a., ii, 87. 

Pilocarpine, action of, on blood (Bork- 
sTsiN and Vogel), A., i, 80. 

(f’Pixnaric aeid, preparation of (Ksecht 
and Hibbert}, A., I, 1020. 

Pimelio acid, penlahydroxy-, brucine and 
qniiiine salU (Kiliani), A., i. 1112. 
Pinabietio acid, nitroaate, nitrosite and 
ailroAochloriiie of, and oximino* 
(Aschax, Fontell, and Simula), 

A., i. 1152. 

Pinaeolin trasifonDatlon. reversed 
(Nybsroh), A., i, 918. 
mobilify of ethyl groups in the 
(Nybkrch), a , i, 802. 
Pinacolylthioeaxhamide, comimund of^ 
chloropictin and (Ray and Das), 
T.,826. 


Pinacose, equilibrium in the aystem, 
water and (Pitsmin and Glagoleva), 
T., 2816. 

Pinacyanols, constitution of (Konio), 
A., I, 1188. 

Pine, Swedish, constituents and proper- 
ties of {WAHLREiiG), A., i, 1101. 

Pine leavea, constitueuta of (v. Euler), 
A., i, 100, 

Pine lignin- See Llguin. 

Pine needles, wax from (Eaitfmank and 
Fkiedebach), a., i, 740. 

Pine wood, cellulose content of (Klasok) , 
A., i, 99. 

Pinene ht’drochloride, preparation of 
bomeol from ^avon and Bebtos), 
A., i, 943. 

Plnonie acid, ethyl esters, semicarbazones 
(Simonsen), t., 2297. 

PimiB sylvisirU, constituents of the 
|>olleii of (Kiesel), a., i, 799. 
woPiperic acid (Ott, Eichler, and 
HHMA>'H), A., i, 1027. 

Piperidine, compounds of, with metallic 
salts (Prters), a., i, 48. 
action of formaldehyde on (PuTOCHI?! ), 
A., }, 1176. 

haloid comj*ouj)d.s of (Lbokard), A., 
i, 362. 

Piperidine, I chloro-, preparation of 
(Hirst and llACBBTn), T., 2178. 
Pipcridineproplonio acid, ^'hydroxy-, 
ethyl e-wr (Kvzicea and Seidel), 
A., i. 1057. 

9 Piperidmo'2-etlioxyacridine, and its 
hydrochloride (Farbweuke vorm. 
Mki.stkb, Ll*c!U!>, & Bru^ikc.), a., i, 
469. 

Piperidioometbylenemalonic acid, ethyl 
esttr (Ingold, PERhEX, andTaoRFE), 
T.. 1785. 

4-Piperidone,pol)Tneri8atioaof(RrzicKA 

and Skihel}, A., i, 1057. 
1-a-Piperidylethaa-l ol, and its deriv- 
atives (Hers and C^orlkis), A., i, 
170. 

A'-Piperidyl-*.-phthalyl<fjthioDrethaae 

(V. Bravn and Kaiser), A., i, 
659. 

^-4-Piperidylpropioiiic aeid, ethyl ester, 
benzoyl derivative (Babe, Kindler, 
and Wagner), A., i, 361. 

Piperil, 6;6'-rf/nitro- (Greene and 
Kobinso.n'), T., 2193. 

Piperitene (Bead and Smith), T., 574, 
1863; (Read, Smith, and Benti- 
voGi.io), T., 582. 

constitution and oxidation of, and its 
aomicarhazones (Pesfold), A., i, 

269, 1035. 

• dZ-Piperitone, and its semicsjbazoues 
(Read and Sjiith), T., 1863. 
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c?^Pipe^itoneOIime■, and their deriv- | 
ativcs (Read, Smith, and Benti- ! 
voQLio), T., 582. 

Piperoin, t*‘7tiono^ and 6:6'-rfi-nitro- 
(Greene and Rodinson), T., 
2192. 

Piperonaldehyde, preparation of, from 
iiosafrol® (Naoai), A., i, 889, 

Piperonyl chloride, rfichloro- (Ham- 
burgek)» a., i, 656. 

Piperonylacetie aeid, 6»iiitro-, methYl 
ester (Grekkk and Robinson), T., 
2195. 

/S-Piperonylacrylic acid, «-cyano-, pre- 
paration of (LArwqHTH and McRae), 
T., 1701. 

.V-Piperonylaminoacetic acid, a-cyano-, 
ethyl ester, hyUrochhiruie (Schkiislkk 
and Bau.moarten), A., i, 656. 
.V-Piperonylglycine hydrochloride 

(SCHEIBLEK and Bavmo.^^RTRN), A., i, 

650. 

Piperonylideneamlnoaeetio acid, sodinm 
salt (SciiEiBLER and Baumoarten), 
A., i, 656. 

3-Piperoaylideiieainino-2-methoxy-rtr. 
tetrabydronaphtlialcno (Schroetkr, 
Svasoe, Ei.vpeck, Gellbr, and 
Riebensaum), A., i, 128. 
Pipercnylidencanthranilic acidi, nitro* 

(Ekelet, Rogers, and Swisher), A., 
i, 935. ■ „ , 

piperonylidenciaatinailnc (Borsche and 
Meykr), a., i, 54. 

Piperonylidenemethyl a-hydroxyeio- 

pfQpyl ketone. See a-3:4*MethyIene- 

dioxyphenyl->-itPthyl-a--ptnten!.ol- 


7-oue. . 

PiperonylideneresoKinol, snd its acetyl 
deriyative (FasSr), A., i. 1148. 
2-Piperoxiyl<iainoiine*4-carboxyUc acid, 
esters (Rosesmcmi), A., i, 62. 
PineTonTlBUCcinic acid, piej)aration of 
(Lapwokth and McRae), T., 1707. 
Piporylmethylf lyoxime, nickel com- 
r»onnd (Bigiavi), A., i, 353. 

Pipettea, testing and graduation o> 
(SroiT), A., ii, 388. 

standard dropping (HAi.riiE.'«), A., ii. 


PitniUry hpdy. tethelin from the 
(Dkcmmonp andCANNAN),A.,i,4&l. 
activity of extracts of (Dale and 
Dudley), A., i, 397. 

PiYalie acid (aaWi>irfAj///>rrymnic acuf), 
rftbroino-, and rfidiydroxy-, and their 
methyl esters (Kohn and Mbndkix- 
witsch), a., i, 518 . 

Plasta, chemistry of (Nowak ana 
Zell-nib), a., i, 615 ; (Sibinger). 
A., if 797 ; (Zellner), A., i, /99, 
1098. 


Plants, acidity of juices of, and theh 
growth and feeding power (Bauei- 
and Haas), A., i, 976. 
growth and nutrition of, in relation to 
hydrogen-ion, concentration (Ah- 
khxniiJb), a., i, 1097. 
growth of the organa of, in absence 
of air(MAQUENNE and Demodbby) 
A., i, 707. ’ 

biological signiBcance of alknoids in 
(CiAMioiAN and Rxtenna), a., i 
797. . . ■ 

absorption of aluminiam by the roots 
of (SroKLASA, Sbbor, Tymich, ami 
Cwacha), a.*, i, 502, 
effect of aluminium compounds on tlic 
growth of (Conner and Seabs) 
A., i, 613. 

genesis of amylase and maltase in 
(Palladix and Popov), A., i, 614, 
distribution of anthoeyanidins in 
(JoSESCO), A., i, 797. 
effect of arsenic compounds on tlie 
growth of (Stewart), A., i, 1221 ; 
(Stewart and Smith), A., i, 1222. 
assimilation in (Balt), A., i, 80"; 
(Kostytschev), a., i, 807, BOS; 
(Molisch ; MOller and W,\i!. 
Duiio), A., i, 411 ; (Warburg ami 
Neoelbin), a., i, 1097. 
forniation of chlorophyll in(MAN8KY), 
A., i, 1222. 

action of coal gas on (Webmsr), A.,i, 

211 . 

corrosion of marble by the roots of 
(Cjikmis), a., i, 94. 
colloids in (Samec and FerjanCu", 
A., i, 115; (SA.MEQ and .Mayek?, 
A., i, 921. 

effect of hippuric arid and ursa on tlie 
nutrition of (Bokokny), A., i, 1222, 
hydrocyanic acid in (3 iE(;fkieii ; 

KoflENTHALER), A., i, 614. 
incrustive tissues of (Schmii'T aod 
DirvflRN), A., i, 206. 
absorption of ions by the roots of 
(Redeern), a., i, 614. 
action of eoluble lead salts on 
(Bonnet), A., i, 412. 

r<'»leof manganese salts in(McHABGrF.). 

A., i, 906. 

manganese content of the leaves of, 
and its variation withage{BEBTEASD 
and RosENBLATr), A., i, 411. 
effect of neutral salLn on heat coaRiila- 
tion of the protoplasm of {Kahhc , 
A.,i, 94, 205. ,, 

effect of the reaction of nutritive sol i 
tions on the germination and groitt 
of (Hixon), A., i, 1221. 
absorption of nutritiye substances tm 
w)iTs (Cabale), A.,i, 50S. 
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PlMitt, effect of sunlight on the forma- 
tion of essential oils ia (Oa'>ials 1 
A., i, 907. 

behaTiout* of organic componnda in 
(CiAMiciAN and Galizzi), A., i, 503. 
pectic aubstaneea of (Olaysox, Nohhis, 
and acHRYVER)j A., i, 206. 
nutrition of, with niinerel phosphates 
«(v. Wranosll), a., i, 1008. 
saeoiiarophosphatase in (NfiMRc and 
DqcHoii), A., i, 206. 
action'of selenium compounds on the 
growth of (Stoklasa), A., i, 614. 
action of selenium on the metabolism 
of, in presence ot i-adioactive air and 
soil (Stoki.asa, KfiidKA, Prkrava, 
Zrlbnka, Ciimelar, and J.ansky) 
A.,i, 974. 

f action of selenium, aulphnr and tellur- 
ium salts on growth of (Tueina) 
A.,i, 707. 

effect of reaction of soils on the .lis. 
tfibution of (Atkiks), A., i, 415, 
509; (CoMBEK), A., i, 416; 
(Fisher), A., i, 510. 
germinating, effect of soil acidity on 
(LEMMER.MANNand PKESKNirs^, A 
i, 610. 

chlorophylI*free, vitamio-^in (Oiiton 
McCollum, and Simmusds\ a. i’ 
974. ’ ' 

green, constituents of (Fra.'jzex and 
SCHUMACIIRB; Fra.nzfn and 
Keyssnkr; Kkanzkx and Stfrn', 
A., i, 311, 975; (Fraxzbh anil 
OstertaG), a., i, 616, 1223; 
(Fra>' 2 E.v and Heiavekt), A , i, 
1102. 

Idgher, distribution of manganese in 
(Bektraxi) and Roi>K.vm.ATTi, 
A.,i, 95. 

nitrogen metabolism of {Chibvai i 
A., i, 908, 1225. 

detection of the «l^-bases of antho- 
cyanidins in (Combes), A., i, 206. 
detection of tryptophan in (Krftz' 
A., ii, 668. 

estimation and distribution of chlorine 
in (Jung), A., i, 1098. 
occurrence and estimation of cobalt 
and nickel in (Bertr.vxd and 
Mokragxatz), a., i, 1099. 

Plant eelli, liydrogen-ion concentialitm 
of (Atkins), A., i, 411. 
permeability of (Ostehhoi't ; Rrohrs ; 

Kahho), a., i, 308. 
rlmhmic precipitation in the mem- 
branes of (Moller), a., i, 94. 
action of bases and s^ts on nia.c.<to.s of 
(MacDougai.l), a., i, 205. 
action of lipoids on (Boas), A., i, 9#, 
613. 


(Kahho), a., i, 3n, 

PlatiMm, L-Kiim .pectnim of (Duane 

an;! PAriEHeoN), A., ii, 483. 

(Webster), A., ii. 805. 
photoelootno wavo-leogth of (SlUHL- 
man), a., 11, 809. 

omission of electrons from 

(Lockrow), A., ii, 608. 

'T (Bala- 

, KBf l'J, A., 11 , 6/9. 

dilfusion of hydrogen thronsh 
(.Schmidt and Lucke), A., ii, 198 
pro^rtws of hydrogen desorbed from 
(Aniieiiso.n), T., 1)53 

of (Langmuir), a., 


catalytic ‘decomposition of hydrogen 
peroxide by (Maxted), T., 1760 
oxygen-hydrogen catalysis by (Hof. 
MANN), A., ii, 490. 

colloidal, action of ultra-Tiolet light 
on (Speab, Jokes, Neave, and 
Shlageu), a., ii, 11. 

Platinum salts, liydrolyRis of (Archi- 
bald and Gale), T., 2849. 

Platinic chloride, compound of tri- 
ethylene trisulphide and (Ray), T.. 


Plstinum oxide, use of, in catalytic 
reduction of organic compounds 
(vooRHEER and Adams), A., li, 668. 
Chloroplatinic acid, preparation of 
(Rudnick), a., ii, 808. 

Platinum separation 
separaiiou of palladium from, bymeans 
of dimethylglyoxime (Davib), A., 
ii, 662. 

Platinum bases (pf(r^i?ii«mmin«)(TscHu- 
OAEv and PscHjtKicTN), A., ii, 856. 
electrical conductivity of nitrites of 
(Tschugabv and Vladimirov^ 
A., ii, 814. 


Platinum black, catalysis by (V’ayon 
and Husson), A., ii" 631. 

Platinum electrodes See Electrodes. 
Platinam metals, catalysis by (Hof- 
mann), A., ii, 276. 

Plotobamolysin (K.iBESHiMA), A., i, 


608. 


Plotospasmin (Kabeshima), A., i, 608. 
PMosns an^Hiilaris, toxin of (Kabe- 
SMiMA), A., i, 608. 

Plototozin (Sabei^iiima), A., i, 608. 
Poison of scorpions (Wilson), A., i, 
969. 


tetrodon (Ishihara\ A., i, 85. 
toad’s, constituents of (Wieland), A,, 
i, 199 ; (WiELANP and Alles), A., 
i, 784. 

Poisons, specificity of (Bergell), A., i, 
970. 
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Foifonit sensitiveness of cells to (Han- 
dovskt), a., i, 697. 
influence of the reaction of the solntion 
on the action of, on bacteria or 
tadpoles (Labss), A., i, 901. 
action of, on enzymes (Sanxbsson), 
A., i, 1077. 

action of, on striated muscle (Eisssek 
and Neusghlosz), A., i» 1212. 

Poisoning by arsenic (Schbllbach), A., 
i, 900. 

by barium salts (Ionescu), A., i, 199 ; 
(Krafft), a., i, 301; (Baumann), 
A^ i, 898. 

by lead compounds, hsematoporphyrin 
in urine in (ScHuaws), A., i, 609. 
with mercuric chloride (Bornstein 
and Kerb), A., i, 404. 
with methyl alcohol, biochemistry of 
(Eabinovitch), a., i, 963. 
by sttTchuine, effect of tnagnesium 
sulphate ou (Ferrara), A., i, 500. 

Polarity, induced, of atoms (Lapworth), 
T., 416 ; (Ebkmack and Robinson), 
T., 427. 

Folo^om, Telocity of emission of the 
a-rays of (Cubik), A., ii, 606. 

Foloniom hydride (Panetb and 
Johannsen), a., ii. 777 . 

tsoFoly-aclds (Rosenheim and Lbysbr), 
A., ii, 50. 

FolyamyloseSy and their derivatives 
(Prinosheim and Pcrsch ; Prino- 
SHRIM and Derniko}^), a., i, 632; 
(Prinosheim and Gold.stkin), A., 
i, 633. 

physiology of (Prinosheim and 
MC^ller), a., i, 411. 

Folyboratea. See under Boron. 

Folysyelic compounds, chemistry of, in 
relation to their nomocyclic unsatur- 
ated isomerides (Farmer, Inoold, 
and Thorpe), T., 128: (Chanuka- 
81 NA, Ingold, and Tuokpe), T., 
1542. 

Folymsrisation (Fielding), A., ii, 23, 
421. 

under critical conditions (Muller), 
A., ii, 820. 

Folynonritis in birds, amylolyticactirity 
of the liver and pancreas in (Tiger 
aud .SiMONNET), A., i, 195. 

fPolyoxymeUyUno (Hammicr and 
B^»»rib), T., 2738. 

Poiypoptldes, refmctioa of (Hirsch and 
&UNZ), A., i, 781. 

PolyMoebnrldM (Karrbr). A., i, 11 ; 
(ABDiaHALDBN), A., i, 82 : (Kakrek, 
Staub, and Walti), A., i, 229 ; 
(KabuiR and BArrlin; KARRERand 
SlfinNOV), A., i, 4S5 ; (Karker and 
Fiorom), a., i, 1119. 


Polysaocharides, constitution of (i^. 
VINE, Steele, and Shannon), T., 
1060; (Irvine and Hirst), t., 
1585; (Zwikesr), A., i, 280, 432; 
(Romathu and Eashima), A., i, 
811. 

digestion of (Shimizu), A., i. 82. 
Polythionic acids. See under Sulphur. 
Pompelmus oil, coustsnts of (Gatts. 

Tosafe), A., 1, 1167. • 

Potassium, bright metallip, preparation 
of, in nitrogen (Bobnemann), A,, 
ii, 444. 

absorption spectrum of the vapour of 
(Daita), a., ;i, 678 ; (Naravana 
and Gunnaiva ; Harrison), A., ii, 
679. 

arc spectrum of (Foote, Meqgers, 
and Mohlbr), A., ii, 598. ■ 
electrical conductivity of, in liquid 
ammonia (Kraus and Lucabse), 
A., ii, 252. 

vapour, ionisation of, by light CWii,. 

liamson), a., ii, 681. 
electrodeldas discharge in (Robert. 

RON), A., ii, 609. 

clmmical constants of (Ladenbubg 
and Mi.sKOWBEi), A., ii, 191. 
crystal structure of (McKeeban), A., 
ii, 709. 

Fotssiium salts, aV«orption of, by 
animal cells (Mitchell, Wilson, 
and Stanton), A., i, 196 
action of, on isolated tissnss, and its 
sulMttitutes (Clark), A., i, 399. 
antagonism of calcium salts and 
(Spiro), A., i, 86. 

replacement of, by uranium atnl 
thonum in Ringer’s soliillnii 
(Zwaardemakeb), a., i, 1213. 
distribution of, in blood (Kkamsr and 
Tisdall), a., i, 1087. 
estimation of magnesium in (VCkt- 
heim), A-, ii, 870. 

Fotaasium azide, action of iodine with, 
in ))reseDce of carbon disulphide 

(Brownk and Hoel), A., ii, 847. 
azidodiihiocarbonate (Browne and 
Horl), a., ii. 848. 
bromide, ionisation of, in aqueous 
solutions (Pearce and Hart), A,, 
ii, 254. 

antimoniotlobromide (Vournazos), 
A., ii, 651. 

platinibromide, hydrolysis of (Archi- 
bald and Gale). T., 2849. 
carbonate, equilibrium of, with banum 
sulphate and with caUium oxaUts 
(Ramann and Sallikger), A., h, 
131. 

* chlorate, action of radium rays on 
(Kailan), a., ii, 543. 
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oUorat*, equilibriBm of 
^ Tjotaasium nitiftte, water, and 
(ToDA), A., ii, 7A8- , 
wrehlortta. preparation of, from 

^ MtaMiuiiiehWat«(Ll;KHi!R,STOsi, 

JadSxiNNER). A.. ii. 287. 

chloride, elect ncal oonductmty of 
mtations of, in preBonce of Bucroae 
(glBRAs), A., ii, 812. 

Ictiniahloride, refractive index of 
^ (BUITURt). 4-, U, 541- 

ctannicfiloride crretal etnictore of 
(DiGXINBON), a., 11, J87. _ 

chromate, equUilirium of silver lodate 

with (Kam.ann apd Sallisof.ii), 
A., ii, 131- X • 1- . 

Jichromate as a staiidard in lodimetry 
(VosedBOH), a., ii, 863. 
hvWde, preparation of, in alcoliolic 
■’ solution for volumetric work 
(UcCai.i.i'm). a., ii, 64. 
heatB of neutralism ion of (ElfHABDS 
and Rowe). A., ii, 425. 
iodate and iodide, action of, on 
bydro3ty-acid» (Krishna and Pope), 

T 7^84 

iodide, compound of 

and (Cassella 4s Co.), A., i, 860. 
detection of iodates in (Laohartke), 
A..ii.716. . 

mate, nropertias^of (Fertp.ii 
Brudk\ a., ii. 771. 

absorption spectmin of (Hages- 

BACU and Percy), A., ii, 600. 
solubility of, iu aolutiooa of potas«. 
ium and sodium aulpliatcs 
(Trimble), A.,n, S74. 
thermal decomposition oi (Moi.E' 
and Ci’.ERPl). A., ii, 374. 

velocity of the re-lucUon of, by 
formic arid (Holluta), A., ii, 
448; (Holluta and Weiskr), 
A., ii, 62S. V j 

velocity of rcAction of hydrogen 
peroxide with (ZawidZKI), A., ii, 

207. ... • V 

oxidation of aido-cnains with 
(BioRLOW), A., i, 098. 
effect of filter pa^wr on titrations 
with (Simpson), A,, ii, 234. 
nitrate, equilibrium of (K)tiis.siQni 
chlorate, water, and (Toiva), A., ii. 


. jKf-maE^n: 


cadmium nickel nitrite (CtfTTic.^), A., 
ii, 449. 

ammonium phosphates (Cohelli), A., 
ii, 287. 

plumhite, interaction of methyl iodide 
8nd(DRUcx), A., i, 516. 
silicate, equilibrium of potassium 
tungstate with (van LiRMPt), A., Li, 
775. 


Potassiun sUicoduoride, rsA^ctiTs index 
of (Raiteri), a., ii, 541. 
sulphate, equilibrium of alumioinin 
sulphate, water, and (Britton), 
T., 982. 

equilibrium of ammonium and 
oiagnt'sium sulphates, water, and 
(Weston), T., 1223, 
equilibrium of copper sulphate, 
ammonium sulphate, water, and 
(Hayami), a., ii, 748. 
hydrogen sulphate, preparation of 
(Dominik), A., ii, 145. 
alum, mordanting of wool with 
(Paddon), a., ii, 822. 
tungstate, equiliorium of, with 
potassium silicate and with sodium 
tungstate (van Liempt), A., ii, 
775. 

Potassium organic oompounds : — 

cyauide, crystal structure of 
(Bozorth), a., i, 441; (Cooper), 
A., i. 1128. 

cadmium, mercury, sod zinc cyanides, 

I crystal etructure of (Dickinson), 
A., i, 532. 

fvrrioyanide, use of, in iodometry 
(Kolthoff), a., is, 224. 
decomposition of, by heat (Cot- 
tica), a., i, 441. 

ferrocyanuie, decomposition of, in day- 
light (Baudiscr and Bass), A., 
i, 993. 

solubility of, in water (Fabris), 
A., i, 329 ; (Vallance), A., i, 
724. 

action of, on silver haloids (Bonino), 
A., ii, 78. 

use of, in electrometric titration 
(Kolthoff), A.^ii, 580. 
estimation of, with permanganate 
(KdLTHOFP), A., ii, 537. 
phenyl selenate (Meter and Wag- 

nkk), a., i. 620. 

Potaasium detection and estimation : — 
detection of, in animal and vegetable 
cells (Macallum), A., ii, 869. 
estimation of (Hazkn), A., ii, 668. 
estimation of, volumetrically (Ma- 

chblkidt), a., ii, 227. 
estimation of, in presence of mag- 
nesium, sodium, phosphates, and 
sulphates (Watson), A., ii, 586. 
estimation of, in soils (Jones and 
Rk£S«er). a., ii, 85. 

FotaaoiyethoxydipheDflksten (Staud- 

iNGEBaud Meyer), A., i, 

Potatoes, manganese content of (dode 
snd Hxmbd), A., i, 415. 

Potential, diHsrences of, at the surface 
I of two liquids (Fredndlich and 
GykmAST), a., ii, 842. 

• 
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Fowderf, adsorbing, determination of 
the snrfice of (Panetb and Vorwerk), 

A., ii, 618. , 

PrateodFmiiun oxide, density and mole- 
cular volume of (Prakdtl), A., ii, 
879. 

Pmipitatef, carrying down of sohihlo 
aalt^ by (Dutoit and Grobet), A., ii, 
S60. 

Pregl’a solution, composition of (Bach* 
STKz), A., ii, 792. ^ 

Ptenaney, chemistry of (Kiluan* and 
Shebwin ; Caldwell and Lyle), 
A., i, 489. 

Probability, correlation of entropy and 
(Linhart), a., n,^257, 738. 

Procaine. See Novocaine. 

Propane, amino- and hydroxy-chloro- 
derivatives, conatltntion of (Smith 
and Platon), A., i, 1121. 
cycfoPropane, preparation of, pure 
(Tbavtz and Winkler), A., i, 
926. 

isomerisation of (Tratjtz and Wink- 
ler). A„ i, 926. ^ V 

eyc/oPropane, nitro-, action of alkalis on 
(Kohler and Smith), A., i, 457. 

cyrfoPropaae-l-carboxylamidel-carb- 

oxylio acid, ethyl ester (iNooi.f, 
Sako, and Thorpb), T., 1189. 

.WoPxopanocarboxTlhydroxamic acid. 

and its salts and derivatives (Joses 
and ScOrr), A., i, 453. 
ryrfoPrOpane l carboxylic acid, 1- 
araioo-, and its derivatives, and 
l-hydroiy- (Isoold, Sato, and 
ThorpeI, T., 1196. 

cy<^oPropaue-l:l-dicarboxylamide (Is- 
GOLD, Sako, andTnoKHRl. T.. Uc9. 

cycfoPropane-l :i dicarboxylbromoamide 

(Ingold, Sard, and Tm>i;rE), 

cyrioPropane-l:l'dicarboxylic acul. 

ethyl ester, and aniid^-s and comh-ii-s- 
ation products with carbamides (Pox 

and Yoder). A., i, 180. 

Propane oydiol, fl-cbloro-d-iutro-, and 

iU dibeijzoate (Sr fi .«idt and W i i.k vs 
i>orf), a., 5, 314. 

«7-Propaiiediialphonyldihydra»ide 

(CLUTTERBrcK and Cohen), T. . 128. 

ay-PropAHcdiEulpbonyldlphenylliydr- 

aiide (CLtTTERurcK and Cohen), 1., 
127. . , , 

6.cvrioPropAnea7’'rohydantoin. and <'<- 
bromo- (^Inoold, Sako, and Thorpe), 

T., 1190' 

Pro^aetulphonie acid, $y-di<>hloro., 
ammonium and barium salts (Poik 


and Smith), T., 1169. 
prooane-«r7*trioarboxyUe acid (Dick- 
EN^ Kon, and Thorpe), T., 1502. 


Propan-jS-oleaiiiplLoroarboxylie eoidi, 

isomeric (Haller and Raicart* 
Lucas), A., i, 460. 

Propan-8'oleamphorearboxylclidei, iso- 
meric (Haller and Ramart-Lucak) 
A., i, 460. 

j.wPropenylaoetylene. See y-Methyl- 
Ao-buteuine. 

Propionic acid, lead diphenyl salt (Goo. 
DARD. Ashley, and Kvans), T. 
981. , . ’ 

Propionic acid, bromo-, sodinm gait, 
separation of bromine from (v 
Ktjler and Fahlander), a., ii' 
360. , ’ 

8-bromo- and i6-chloro-, preparation of 
(Rojakn), a., i, lO.'j, 
a- and 3-chloro-, ethyl eaters, action 
of roagoesium ethyl brcHiiide -witli 
(MovBETt and Baruett), A., i, 4. 
iS-cyano-, ethyl ester, and its oxims 
(CARRiftRE), A., i, 318. 
Propionitrile, ^-hydroxy- (Rohm and 
Haas), A., i, 531. 

Propionylbutyric aeid ( Bruylants), A., 
i, 531. 

3-Propionyl-)>-CTC8ol, derivatives of (v, 
ArwERs, JliLLiGEE, and Wi'lf), a., 
i, 1192. 

Propionyloxypropioayl chlorifle, 

s-cbloro- and its anilide (Buisb and 
Mostaone), a., i, 716. 
PropiophenoDet, Bo^^-substitated, de- 
comj>o‘‘ition of, with sodarnide 
(Ha.makt and Ai.bksco), A., i, 662. 

8-Propoxybutyronitrilet (Broylaxt!! , 
A., i, 924. 

7-n-Propoxy-7:l2-dihydro-7-benB0- 
pbenariasine (Lewis and Hamilton), 
A., i, 188. 

6-Propoxy-2-metbylquinoline, and i3 

etbiwliilo (Gutkkunst and Gray), 
A., i, 951. 

n-Propyl p-carbamidophcnyl etlitr, 
e-uydroxy. (Sprc kan), A., i, 
hvdrogen aBlcnite, and its metillic 
salts (Mkyer and Wagsek), A., i, 
620. , , , 
I'vPropyl alcohol, pharmacology of 
/Mai-ht), a., i, 1093. 
oxidation of, by poUssiura |«rmiii- 
g.anatc (Evans and Seftos), A., ip 

f.tcol', ill tlie animal organism (Pon . 


A., i, ■ 

PranTl alcohol, o chloro-a nitw-, >» 

.?,Uro-,™d,nmderi,alivc(S™»im 

and WllKPr.SDOBP), A . >> fj- 
^rcpylalanina- See a-Metby 
mo acid, o-amino- j.p,„crl. 

gc/oPropylalanina. See 
propionic acid, o-amino-. 
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/joPropyUUjlbarbitTmc acid, prepar- 
ation of (HorrMANN-Li. Roche & 
Co.), A., i, 872. 

iV-ist^fl^pylaminoacetio acid, a-cyano-, 
ethyl eater, and ita hydrochloiide 
(SCHBIBLBIl and BAdMOARTES), A., i, 
657# 

fi. and wPropylammonlnm rutfaeni- 

pen'U'bromidea(GurEiEHaud Krauss), 

isoPropylbenzaU acid, o-amioo-p-o-hydr- 
oxy-, and o-nitro*y>-«-hydrox3'- (Phil- 
lips), A., i, 955. 

fl-Propylboiie acid (Krau.se and 
NiTacHE), A., i, 2a 

Propyl-n-bntylaniina (v. Braun and 
Wkismantel), a., i, 1161. 

propylbutylaramlc acid (Quick and 
Adaus), a., i, 600. 

isoPropyl isobutyl ketone aemtearbaxone 
(IjEROIDE), a., i, 217. 

.V-Propylconilne, ^-hydroxy-, hydro- 
chloride (V. Braus, Braonsdorf, 
and Rath), A., i, 760. 

3- Propyl*p*ere8ol , a-am ino-, benzoy I 
deiivatire {v. Auwers, Hillioek 
and WuLE), A., i, 1193. 

/ioPropyliwcrotylcarblnol, and its acetyl 
derivatire (Kkestinski), A., i, 1129. 

Propylene, preparation of, pure(TRAi T2 
and Winkler), A., i, 909. 
prodactioa of, from ryefopropene 
(Tradtz and Wi.vkler), A., i, 927. 
action of selenium chloride on (Booki* 
and Cope), A., i, 421. 

Fropylenediamine staiinicliloride 

(Druce), a., i, 639. 

ci'cyt-ZoPropylethyldimethylamine, salts 
of (Demjanov and Dujare.nko), A., 
i,1014. 

cyc^oPropylethylene glycol (Drmjanon- 
and Dojare.nko), A., i, 1014. 

9-n-Propylflaorene, 2;7-(7jhromo-9.}iyili- 
oiy. (SiEOLiTZ and Jassoy), A.’, i 
821. ^ ’ 

-V-ijoPropylglyeine, and ita hyji-orblor- 
ide (ScHKiBLER and Bai'muakten) 
/•, i, 667. 

-V-wuPropyUdeneamiiioacetio acid, sod- 
ium salt (ScEEiBi.ER and Baum- 
oarten), a., i, 6.57. 

4- !,?oPropylideneryr/ohexaTioiie, sejara- 
^on and rednetinn of (Henderson, 
Kobertson, and Brown), T. 2721 

'^-^^Propylindigotin, 6 :6'-.7/.o.hydroxy - 

(Phillips), A., 1, 955. 

i PropyUiatoij (IliLLiK and BiSADEt. 
A., 1,582. 

'"^?yj'^*lonamide (Doi ami Yoheii), 

(OoATA and .Miya-# 
8HITA} A., I, 844, 


Propylphraetidine, By-diiyiroxy., and 
Its oialie ester (BehomaS!,, Cipts, 

and Camacho), A., i, 1181 
.V-Propylpiperidins, 7-hydrOYY., and 
Its deriYatives (v. Bkaok. BiJahns- 
noRF, and Rath), a., i 760 
a-riiefoftopylpropionlc arid, a-kminc 
A (Belinsky and Desoin), 

2-rsoPtopylqninoline, 2.a.hydroiy. 
1110*^**^*^ urtH Fischer), a,, i 

woPropylBcmlcarbazide, and its salt.s 
and dt-nvativea (Neighbors, Foster. 
Clark, Miller, and Eailet), A., i, 

isoPropylaUnnonic acid, and its salts 
fJ^rivatires (Druce), T., 1859 

-V -Propyltetiahydrowoqttinoline, 

>-hydroxy., and its salt.s (v. Braun, 
Bkaun.sdorf, and Rath), A., i, 781. 
Proiolannellifi acid (Wjzland and 
SCHl'LENBURO), A., j, 346. 
Pfoteminea (Gross), A., i, 784. 
Proteaie, estimation of, in' blood 
(Hach and Zvbkowa), A., i, 892. 
Proteic acids, hydroxy- {Edlbacher), 
A., I, 692, 883. * 

Proteins, physical chemistry of (Cohn) 
A., i, 882. 

mobility of the ions of (Pauli), A., i, 
478. 

potenUal differences between solutions 
of (Loeb), a., i, 692. 
heat of coagulatien of (Hirsch- 
Pocant), a., i, 596. 
colloid chemistry of (Fodor) A i 
691. 


coagulation of, by sunlight (Young). 

A., i, 386. ^ 

coagulation of, by heat (Lepeschkis), 
A., i, 1193; (Luers and Lan- 
dauer), a., ii, 697. 
iiifluenoe of aeid-s on the osmotic 
pressure of solutions of (Lokb), A., 
ii, 742. 

influence of aggregates on the potential 
an«l osmotic pressure of (Loeb), A. 
i, 883. 

determination of the isoelectric point 
of (Lurrs and Landauer), A 
881. 


effect of salts on the isoelectric point 
of (TjOErX A., i. 882. 
solubility of, at the isoelectric point 
(Coh.v), a., i, 882. 

precipitation of (Cri.stol), A*., ii, 683 
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Protein! end their deriretives, frection- 
ati*® of (Rakuzin), ^57. 
adsorptioD of, by aluminium hydroxide 
(Rakuzin), a., i, 1199. 
free aniitJO*grotips in (Enqeland ; 

Edlbachir), a., i, 279. 
amino-acids from products of hydro- 
lysis of (Buston and Schryver; 
JoNXB and Johns), A., i, 1S2. 
basic derivatives of (Felix), A., i, 
296. 

electric kataphoresis of metallic com- 
pounds of (BENEDrcE^TI and 
Rebello-Aiaes), a., ii, 683. 
action of B-naphthaleiiesulphonyl 
chloride on (<Edlbachkr and 
Fuchs), A., I, 279. 
compounds of nucleic acid and 
(Stiudel and Peiser), A., i, 
1200 . 

sulphur in (Hoffman and Gortner), 
A-, i. 429. 

“double-nitrogen ’ as a measure of 
degradation of (Hahn), A., i, 291. 
toxicity of (Pentimalli), A., i. 302. 
action of, in the organism (Lutti- 
chav), a., i, 592. 

effect of polysaccharides on sparing uf 
(Shimizu), A., I, 83. 
replacement of, by urea m diet 
(MOROBK, SCHOLER. WlNDHErBER, 

and Ohlmer), A., i, 293. 
absorption and utilisati-*u of, in liver 
diseases (AUB aud Means), A., i, 


193. 

dicestibility of (Jones and Watfr 
MAN), A., i, 893. 

digestion of, by trypsin {NoRTHRor;, 
A., i. 693. 

Bence Jones’, t^atribution of nitrogen 
in |Luw:her), A., i, 1199. 
of blood sera, ultra-violet absorption 
spectra and rotation of (Lb'VIs), 
A., ii. 245. 

natural (Schmidt and Braunsdokf), 
Am i, 781. 

of organs decomposition of(THOM.vs), 
A., i, 790. 

of serum (Piittri and \ila), A., 
U 03 . ^ . 

in yeast, jiccomposition of, during 
fermentation (Ivanov), A., i, 202. 
Proteins end soape (Fi»hbr, Mc- 
Laughlin, and Hooeer), A., ii, 
430, 829. 

precipitation of (Hiller and van 
Sltke), a., i, 1074. 

from j'bvsiological fluids (Grioaut 
and ZiziNE), A., ii. 886. 
detection of, »nil their derivatives, 
colcaimetrically (Rakuzin), A., ii, 

679 . 


Proteins, estimation of, in blood (Howe) 
A., ii, 171, 172 ; (Bierry and 
Moquet), a., ii, 886. 
estimation of, in colostrum (Howe) 
A.,ii, 670. 

estimation of, in plasma (Wu), A., ii 
406. 

estimation nf amino-acids in (Folin 
and Looney), A., ii, 589. • 

estimation of ammonia in Oroide- 
vaux), A., ii, 454. , 
estimation of tryptophan b 
(Luscheb), a., i, 1199. 
estimation of tyrosine in (v, FCarn 
and Fleihchmann), A., ii, 406. 
Frotoeatechnald^yde, preparation of 
(Hamuuroer), a., i, 556. 
Protoeateehnio acid, compound of di- 
k*-topiperazine and (Povarnin and 
TicHOMiROV), A., i, 1185. 
Protoplasm, chemical conatitution of 
(Walter), A., i, 808. 
relation between tl»e colloidal state 
and the physiological functions of 
(WuBMSER and Jacquot), A., i, 
1221. 

Pruniwfli'iwni (cherry), aci«U of (Franz- 
EN and IIelwert), a., i, 1102. 
PseudowaveUlts (Hz.skich and 
Hiller), A., ii, 860. 
j Psoriasis, composition of the scales in 
I (Abderhalden aud Zqh.n), A., ii, 
794. 

Ftyalin, thermostability of(ERNBTRQM), 
A. , i, 599, 

Puerperal fever, changes in blood and 
urine iu (Coujnaud and Clogne), A., 
i, 401. 

Pump, water (Wetzel), A., ii, 189. 
Puriae mctabolisra. See Metabolism. 
Purinecarboxylio acids, preparation of 
(Mfrck. Wolfes, aud Kohnicr], 
A., i. 1071. 

Purpura apertn and lapilhis, colouiing 
matters from (Frif.ulanueb), A., i, 


Purpurin dibornacetate, and its acetyl 
derivative (Dimroth and Faust), A., 
i. 157. 

2-niethyl ether, 3-bromo- (Dimroth, 
SrHULTZB, and Heinze), A, i, 
158. 

Pycnomstry (Saar), A., ii, 549. 
PyranhydrenM (Schneider and Koss , 
A., i, 1171. ^ . I 

Pyraiole derivatives, electrochpinicsi 
oxidution of (Fighter aud db Mom* 


MOLi.lN), A., i, 470. 

PyrasolsanthToas-yellow, constitutio 

of (Mayer and Heil), A., i, 
FTTsas, syiithesia of (Flbischbb an 
Retzr), A., i, 1138. 
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Pyridine, reduction of (Lebsau and 
PlOON), A., ii, 48 ; (Dimeoth and 
Fkibteh), a., i, 678. 
derivatives, reduction of {Thiele* 
PAPE and Spreokelsen), A i 
1191. ■ ’ ' 

eleetrolysUi of metallic salts in 
(MtiLLERj MOller and DuschekI 
A, ii, 612. 

compounds of, with mctaUic salts 
(Peters), A-» i, 48. 
compound of sodammonium with 
(LzBEAu and Picon), A., i, 48. 
hydroftjcrocyanide (Cummino) T 
1297. 

aryl derivatives of (Diltrey), A., i 
272. 

diwopropyl- and isopropjl-stannisalts 
(DfiDCE), T., 1861, 

additive compounds of, with metallic 
alkyl and aryl xaothates (Durskv 

and Aptekmanx). A., i, 104. 
additive compounds of s.*triniti-o- 
anisolo with (Giua), A., i, 572. 
detection of (Lehner ; Cokis and 
Larsonneau), a., il, 795. 
aeparation of quinoline and (Cum* 
MtSG), T., 1298, 

Pyridine, 2*amino*, benxoyl derivative, 
and iU salts (Tschitschibabls and 
Byunki.v), a., i, 573. 

Pyridinei, physical properties of aqueous 
solutions of (Jones andSPEAXMAN), 
A., i, 171. 

methylated, preparation of, pure 
(Heap, Jo.ves, and SpEAXiiA.N), 
A., i. 171, 

srylated (Dilthby, NiJssi.eis, 
Mevbk, and Kapper), A., i, 949. 

Pjrriiine-4-tcetamide, 2:6*rfi‘hydroiy. 
(I.VGOLD and Nickolls), T., 1644. 

Pyridinebetaine, compounds of, with 
metallic salts (Cassella A C<\). A i 
880 . /» ’ • 

Jyridlae-8-carboxyUc acid. See Nico* 
tinic acid. 

^^dine-S'earbozylodiethyUmide 

^ociETY OF Chemical Industry i\ 
BaslpA a., i, 860. 

Pyridine-2:8-dio»rboxyUo acid, mctbvl 

ester ^ ^ j g^O. 

Pyridineirldio aoid, pcniochlnro-, an<l 
Us potassium salt (DklEmnrV A., i, 
oo9. 

Pyriain«4-propionic uid, 2.-8 rfihT(Ii - 

(Farmer). T., 201;!. 

(Barxett snd Cook), 

leirmhlorofemtc (Weiklasd and 
hissLiNo), A., i, 363. ' 

rathsnipentRbromid. (Gctbier and i 
A., i, 16. ( 


^■’’‘■“"w-d-hydroxv-, »nd 
6-chloio.5.bromo-, ,nd their salts 
^Cherbuliez and Staveitch), A., i, 

»■><! Yoder , Hork), 
Rn’oHl 1 ’ '9SSRBULIEZ and Stav- 
A* ’ Johnson and 
Baudisch), a., j, 328. 

A., 

Pjjijmitoa4-carboEylic acid, 5-bromo- 
8-h^droiy-, and 6-hydroAj., and their 
del natives (Ciierbuliez and Stav- 
RITcb), a., i, 5M. 

n in Priedel 

*270*^”^*' '■'“ct'on (Smtthr), T. , 

action of acetylene on (Steihkope 
and HEROtn), A., i, 850. 
estimation of sulphur in (Gadais), 
A-» II, 79 ; {Chaldron and Jure- 
Boirard), a., ii, 311. 

Pyrocatechel, complex salts of, and its 
derivatives (Rejhlen), A., i, 1146: 
(KRiHLENand Sapper), A., i, II 47 . 
Pyrofahnia (Lanohans), A., i, 328. 
ryrogallol, absorption of oxvjren by, in 
(Hoffmann), A., ii, 

compound of diketopiperarine and 
(POVARNINandXlCHOMIKOVh A., i. 
1185. 

e«]ujlibrium of tripheoylearbiDol with 
(Kremann, Hohl, and Miller). 
A., i, 138. 

l;3*dimetb}i ether, and its acetyl 
derivative, amino- and nitro-deriv- 
aiivesofi Brand a^d Collischonn), 
A., i. 452. 

Pyrogallolcamphorein, and its tetra- 
acetyl derivative (Singh, Rai, and 
Lal), T., 1428. 

Pyromellitic acid (Philippi ; Phiupit 
and Rie ; Philippi and Thelkn ; 
PuiLirpi, Seka, and Froeschl ; 
[’HiLippi, Seka, and Robinson), A., 
i, 837. 

Pyromellitic acid, (fibromo. (Philippi, 
Sf.ka, and Robinson), A., i, 837. 
Fyromucie acid, bactericidal action of 
(Kauf.mann), a., i, 304. 
Pjromucylhydroxamic acid, and its 
aoetyl ester, and their salts (Jones 
and Hurd), A,, i, 249. 

■y-Pyrone, action of aniline on (Borsche 
and Bonacker), A., i, 50. 
Pyropbospboric acid. See under Phos- 
pluirua. 

Pyroproaolannellie acid (Wisland and 
Schulenburc), A., i, 346. • 
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PyroiQlAQii^llio aoid {Wielako »ud 
Schuunbueq), a., i, Si 6 . 

PyroBulplitrjl chloride. See under 
Sulphur. 

Pyrrole, catalytic hydrogenation of 
(PpTOCHiN), A., i, 1176. 
behaviour of, in the body (Shimizu), 
A., i, 91, 

melanin from (Rondoni), A., i, 64. 
derivativea (Kuster, Weber, 
Niemann, Schlack, 
SCHLATERBACH, and WlLLlO), A., 
i, 867. 

iodo-derivativee (Pieroni), A., i, 
763. 

Pyrroles (Fischer and Zbrwzok), A., 
i, 758; (Fiscebr and Hrrrmann), 
A., i, 1054 ; (Fi.scher, Schnrllrr, 
and Zerweck), A., I, 1055. 
constitution of polymeric (Piekoni and 
Mocoi), A., i, 766. 

Pyrrolealdehydei (Fischer and Zer* 
wbce), a., i, 758. 

P 7 rrola*S: 6 -diioetio- 2 : 4 -diQarhozylic 
acid, methyl eater (KOsteb, Webkk, 
Maurer, Nibmann, Schlack, 
SCHLAYEUBACH, aud WlLLlo), A., !, 
859. 

p 7 TTole-S: 6 *diearboxyUe acid, 2:4- 
dt'oitro', ethyl ester (Fischer and 
Zerwbck), a., i, 759. 

PyrroUdlae, preparation of (Putochi.v\ 

A., i,-U76. 

action of formaldehyde on (Putc>Chin), 
A., i, 1176. 

9>PyrroUdine-2*carbozyUe acid, n>butyl 

ester (Chiles and Noyes). A., i, 
925. 

a Pyrrylelnehoiuc acid, and its sodium 
salt (Cl USA), 4 ., i, 1062. 

Pyru 5 atwujwrm. See Mountain ash. 

Pyrua cor^naria, organic acids from 
(Sando and Sabtlett). A., i. 100. 

PyruTtldehyde, ^^ethoiypheuylhydr- 
asone (Jacobsen), A., i. 59d. 

PyrUTiC acid, as a fermentation product 
(V. Grab), A., i, 306, 
decarboxylation of, by yea.st ({Iankk 
and Kobsm.eu), A., i, 409. 
as the acetylatiug agent of the body 
(Khoop), a., i, 487. 
in urine (Fricke), A., i, 495. 
//-ethoxyphenylhydrazone (■) A«'<iRSEN ), 
A., i, 696. 

m-metboryphenylmethylhydraznne 
(KermacKp Perkin, and Kobin 
SON), T.. 1881. 

O' and;^’aitropheuyIhydrazones, alkaU 
salts of (CiusA and Ka.steli.i), A., 
i, 1073. 

a««p>nttrDpheny]mcthylbydra/oTie • 

(Oiusa and Kastelli), A., i, 1074. 


Pyrylium oompouada (PiiiTESY a, 2 iA 
Kapfbr), a., i, 668. 

Pyrylium salts, synthesis of (Pratt and 
Robinson), T., 1677. 


Q- 

Quantum theory, application ef, 
ga'.cs (Scuaposchnikov), A.^ ii, 

Quartz, heat of crystallisation of (Rivi 
A., ii. 685. * . • 

crystal structure of (Huggins), a ii 
041. . ■’ ’ 

Quinaldine synthesis (Lindnrk) a i 
687. 

Quinaldinio acid, esters aud quaternary 
salts of (Mills and Hauer) 
2003. 

Quinee tree, exudation from the stems 
of (v, IjIpi'Mann), a., i, 1223. 

Quindoline methochloiide and mptW. 
sulphate (Armit and Robinson), T 
836. ’ 

Quindolines (Grahdmouoin), A. i 
584. 

Quinbydrone electrode. See Electrode. 

Quinic acid, synthesis of (Kaufuakv) 
A., i, 464. 

derivatives of (Haldkrkan.s), A,, i 
174. 

Quinicylglycineanilide dihydrochloride 
(Heidelberoru and Jacobs), a., i, 
673. 

Quinieylglyoine‘ji-hydrozyaiu]ide(lU:i- 

IrKI.BBKURU aud JaCulki), A., i, (i73. 

Quinidine oxide, picrate of (SPBYBKaiid 
Rbckxk), a., i, 675. 

Quinine, elfect of, on blood (Lucek), 
A.,i, 81. 

fixation and distrilmtiou of, in bbod 
(Kona and Block), A., i, 2M, 
4S4. 

.Milts, ionisation and Iiiniinescrnce of 
(ScHMiUT), A., ii, 182. 
detection of qiiinotoxine in (G.CSAS- 
Kisi)> A., ii, 539. 
estimation of (Livii;aKI‘c,i; mid 

AnI'RKWs), a., ii, 669. 
acetoxybenzoyl derivatives of (Merik, 
Dikhl, and Mayen), A., i, 46. 
oxide, salts of (SriYER and BECSEr.), 
A., j, 675. 

separation ot strychnine and (^V AhRE.''" 

aud Cl.ark), A., ii, 171; (Kvirs), 
A., ii, 669. 

Quinine alkaloids, dUtribution of, w 
llie organism (Boecxek), A., 

896. .y. 

Quiniaarin, action of bromine on (Uui; 
ROTH, bCHVi.TZE, aiid Hkinzr). A. ’r 
157. 
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Q ^^wli ariii. 2-fluoro*» and its diacetyl 
* ^etivatiye (Dxmrotb and Hilck*n)» 
Am i. 158* 

nQ^aj2ari&*2:3-dlp7ndiniam cltbromidc, 
and its phenobetaine (Barnett and 
Cook), T-, 1884. 

OTiiiii*aria-2-phoDylflulplione, and its 
diacetyl derivative (Dimrutu ajiJ 
A., i, 158. 

QainUaxinqtiiiione dibromide and 
' DiethobTomide (Dimbotu, Sohultze, 
and HS*>'ZE),*A., i, 157. 
n pinja armanlPOae, 5- and 6-Lydroxj- 
(DiMBOXH and iliLCKBN), A., i, 158. 
QuinobeMldiae, a«d its bishydmzine 

(WiELAND, WKCKEut aod Haas), a., 
i, 780. 

Utiinocyaiiiflei, chemistry of (Konig), 
A., i, 1.188. 

^uiaeli electromotive equilibria of 
quinoue with (Guangkr and Nkl- 
soK), a., i, 43. 

chlorination of (KoKEurand Esdi.ei:}, 
A., i, 932. 

os.idation of, in presence ot aliphatic 
amines (Harger), A., i. 535. 
compound of diketopiperazine and 
(PovARNiN aud Ticuo.miuov;, a., 
i, 1185. 

loiaol, nitro-derivatives, and their 
benzoates (Kehe{Mann» Sani^oz, and 
Mon.mer), a., i, 33. 

Qaiooloampiioreio (Slsgii, Kai, and 
UlI, T., 1427. 

ftuinoliae, solubility of lithium chloride 
in (WaUOX and Wi.-je), A., i, 37d. 
hydroferrocyauides {Cvmmisg), T., 
1298. 

geparation of pyridine and (Ci'ii- 
MLso), T., 1298. 

Quinoline, 5'amiuo*, stanni- attd Btaimo- 
chloride (DnrcBj, A., i, 120'». 
Sdiydroxy-, irjagneainia compound 
(.MoR-VER). a., ii, 651». 
ivQoiaoline (Harris and TorE), T., 
1029. 

staiiuichloridc (Diutk), A., i, l^Od. 
Quinoliaes (Talkin' and Hakrib', A.,i, 
951. 

Quinoline series (Thielbi’Ack}, A., i, 
271. 

preparation of aniino-aciils of (he 
(Society ok Chemical Indi'stry 
IN Basle), A., i, 1179. 
Qainoline-4-carboxylio aeid, .him) its 
hydrazide, and 2-chloro-, ethyl ester, 
and 2-i(Kio- (Thiblekakk), A., i, 271. 
6 Quuioline-2 :4'dicarhox7lio acid, 
6-hydroxy-, aud its ammouiutii hydro- 
gen salt (Hai.bkbkann), A., i» I74. 
(jtuQolnoliae-red (Harrts ami Fote), 
T., 1029. 


Quinollnitutt ruthenibroinides (Gutbisb 
and KRAUtis), A., i, 16. 
ftuinolsulphamplitlialeui, hvdroxv- 
(Dutt), T., 2391. 

Qoiuone. Seo Beuzoquinone, 

Quinones, action of, on bacteria (Mou 
«AN and Cooi'Ek), A., i, 204. 
o-Qumones (Schonuerg), a., i, 27 j 
(ScHoRBEi’.o and Kraemek), A,, i, 
663. 

Quinone- Minide-aci-2{or 41-nitro-4{or 
2;-nicrcury{KHARAscH, Lommen, and 
Jacocsohx), a., i, 604. 

Qninotoxine, salts of tropic acid with 
(King and Talmer), T., 2584, 
detection of, in quinine salts (Ganas- 
siNi), A., ii, 539. 


K. 

Babbits, zinc content of the organa of 
(BEhTKANDand Vladesco), A.,i, 49-3, 
Bacemie acid, optical activation of, 
by /-malic acid (McKenzie and 
Walker). T., 349. 
dissociation of, in solution (Pbnnt- 
cl'ick), a., i, 624. 

Bacemie acids, action of bacteria aod 
moulds on (Co.vdelli), A., j, 410. 
Bacemie compounds, active (XiANoaiEU), 
A., i, 808. 

tmusformations during the fission of 
(WKGsciiEinEK), A., i, 441. 
Bacemisation of optically active acid 
amides (MlKenzie and S.mith), T., 
134S. 

Kadiation, ab.^orptiou and dispersion of 
(WtiGiRT), A., ii, 605. 
and chemical reactions (Tatlob ; 
Lewis), A., ii, 336. 

Badiatioa theory, and its applications 
'I'EiiBiX; Lewjs; Balt ; Lowrt), 
A., ii, 628 ; (Dhar), .A., ii, 730. 
Radioactive elements ;noKK.MAKN}, A., 
ii, 184. 

Meitner nuclear model of (Nkl- 
BnujEu), .A., ii, 183. 
atomic disintegration of (Meitnbb), 
A., ii, 15. 

! isotopy of (Neuburger), A., ii, 107, 

' 250. 

oxidising properties of (Lemay and 
JaloVj-tee). a., ii, 13. 
iiiiiKTals, new (SciioEf), A., ii, 77, 
450, 451. 

substances, /S-ray sjiectra from (Meit- 
ner), A., ii, 416. 

disintegration of (HBvaaT), A., ii, 
608. 

adaorptiou of (Eklkb and van 
. Ruyn), a., ii, 15. 
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BadiOAOtivA substauces, distribution of» 
in solutions (Lacks and Wsrten* 
stxik}, a., ii, 681. 
use of, as indicators (Paneth), A., 
ii, 786. 

Badioactivity of water. See under 
Water. 

Badio-elementi. See Radioactive 
elements. 

Badiothoriain, effect of, on metabolism 
(Mitadbra), A., i, 906. 

content of British coal (Drake- 
LBY and Smith), T., 237. 
adsorption of, by barium sulphate 
(Gkemann), a., ii, 16. 
chemical action of# the penetrating 
rays of (KaILAN). A., ii, 466, 543. 
action of the penetrating rays of, on 
colloids (Fernatj and Pauli), A., 
ii, 202. 

synthesis of carbon compounds from 
air by means of (Glew), A., ii, 
607. 

rays, production of hydrogen peroiiJe 
from water by (Kailan), A., ii, 
106. 

•yrays from, absorption of, by luminons 
compounds (Owek and Pace), A., 
ii, 108. 

effect of, on the germination of seeds 
(Storlasa). A., i, 613. 
emanation. See Niton, 
chloride, positive ray analysis of the 
gases given off by (Thomso.s), A., 
ii. 565. 

residues, ionium iu (EIosa), A., n, 
250. 

solutions, permanency of (BeckkR', 
A., ii, 810, 

estimation of , small f^uantities of 
(Szilabd), a., ii, 586. 

Badinm-Band -C, 0-ray spectrsof(CHAD- 

wicE and Ellis), A., ii, S02. 
adsorption of, by ferric hydroxide 
(Cranston and Hutton), T., 2843. 

Badiuni'C, emission of a-particles by 
(Shenstonb and Schlundt), A., ii, 
465. 

Baffinase, speciBc nature of (V\ ILI.- 
STATTBR and Kuhn), A., i, 284. 

Baffinoee. preparation of (Clark), A., i, 
323. 

B ag weed, eonstituents of the lollen of 
(Hbtl), a., i, 1224. 

Baitt'Watw. See under Water. 

Baita tempcraria (common frog), con* 
ftituenti of eggs of (FaurC-I remikt 
and DE Streel), A., i, 85. 

Bape oil, fatty acids of (Totama), A., 
i, 1113. 

Bapie Mid (Grab.ser), A., i. 519. 

Baipbeity. See Rvims idmts. 


Baspberry juice, ciftae of the clouiling 
of (Kunz*Krausb), A., i, 210. * 

Bayffah liver oil, conatituents of (Trlji. 
MOTO and Toyama), A., i, 297 • 
(Toyama), A., i, 895. ’ 

Bays, absorlwd, photochemical efficiency 
of (Winthee), a., ii, 808. ^ 

Becquerel, coloration and Inmineaceoce 
produced by (Meyer and d’Rzi. 
eham), a., ii, 339. , ^ 

positive, analysis by J[Thomsok), A. 

ii, 565. • ‘ ’ 

Rbntgen, reflexion of, from crystals 
(Darwin), A., ii, 416; (Dar. 
dord), A.^ ii, 673. 
determination of crystal stracturo 
by means of (Clark and Ditaxe), 
A., ii, 483 ; (Bijvoet and Kar^ 
SEN ; PosNJAK and W.yckofp), 
A., ii, 499; (Hull and Davit'' 
Hull), A., ii, 624. 
investigation of crystal lattices with 
(Gbrlach), a., ii, 36. 
and thermodynamic equilibrium {n 
Broolib), a., ii, 249. 
absorption of (de Broglie ; Du- 
ane), A., ii, 104 ;(Richtmyer}, 
A., Ii, 105, 804 ; (WingIrdh), 
A., ii, 249. 

in crystals (AurEn), A., ii, 810. 
scattering of, by anisotropic liqoids 
(HOcebl), a., ii, 14. 
scattering of, by crystals (Brags, 
James, and Bosanqibt), A., ii, 
184. 

soft (Kdrtii), a., ii, 809. 
excitation of (Richardson and 
Bazzdni), a., ii, 14. 
biological action of (Retry), A,,i, 

204. 

spectra of. See Spectra. 
a-Eays, radioactivity resulting tmii 
bombardment by (SnEN!ilONB;, A., 
ii, 415, 

ionisation by (Wilkin.*?), A,, ii, 607. 
luminous psth of, in crystals (Geigef 
and Werner), A., ii, 183. 
range of, in liquids and gases (Ts.u- 
BKNBKRCi and Philipp), A., ii, 


12 . , 

/S-Eays, scattering of, by thin mebl 
sheets (Gekser and Bothe), A., ii, 
13. . 

relation between the scattenng ol, 
and atomic number (Glabson), A,, 
ii, 183. 

relation between y-raysand (Meitnek', 


A., ii, 416, 732. 
sitctra of. See Sj*€ctia. 
r-Bayi, absorption of, by Inminons coni' 

nr.r,nila ftod PAOE), A., 


108. 
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<v'Ba7i> excitation of, by a-particW 
(Slatxb), a., ii, 13. 
vare-lengtbi of (Meitkbs), A., ii, 
738. 

relation bBtfroan/S-raysaud (Msitnke), 
A., ii, 416, 732. 
spectra of. See Spectra. 
geanraUUiaatlon. theory of (Altbk. 
• THUV), A., ii, 623. 

Eectiftdbtion (Gay), A., ii, 120. 
Sednctaaea (SKOEopiNcav), A.,i, 1201. 
j^ednelioB l>y the Kiebner-Wolff method 
(Thislefapx), a., i, 271 ; (Tbisle* 
pxpi and Spreckblsbm), A., i, 
1191. 

simultaneooa oxidation and (Kotz and 
Eathbrt), a., i. 238. 
RedaetodflhydroehoUo acid, and ita 
eetera/and derivatipee (Bobsche and 
Hallwass), a., i, 1158. 

Reeda, aucrose from the roots of (v. Lipp- 
MAN^), A., i, 311. 

Rafraetion and atomic straetore 
CWasastjerna), a., ii, 1. 
atomic and molecular, of organic com- 
pounds (SwiEMTOaLAWSKl), A., I), 
173. 

double, of colloidal solutions (ZocHER), 
A, ii, 102. 

molecular, atomic coaatauts of 
(HCckel). a., U, 195. 
coefficieou of (v. Acwebs and 
Koixigs), A., it, 174. 
relation of, to other properties 
(Her2), a., ii, 409- 
of aromatic hydrocarbon! (v. Au- 
wERs), A., ii, 98. 
of molten salts (Meter and Heck), 
A., ii, 241, 829. 

of aobstanoes with higher melting 
points (Eibenlohk), A., ii, 1. 
Refractive index at corresponding 
temperatures (Hebi), A., ii, 97. 
of metallic salts in aqueous .solution 
(Limans), A., ii, 173. 
of organic liquids (Hikstrdt and 
Weutheimbk), A„ ii, 725. 
of phosphorescent sulphides (Curie), 
A., ii, SOI. 

Eefrsctinty, relation between atomic 
volume and (Le Bas), A, ii, 241. 
hefraetometrie •ntlysis. See Analysis. 
Befractories, expansion of, at liigh 
temperatures (Booitch), A., li, 115. 
Belatlvity, laboratory test of the theory 
of (Kmc), A., ii, 489. 

Reania (cAymnsia), action of (Ham- 
MAESTtN), A., 4 958. 
cbEanical action of (bricBOV), A , i, 
960. 

*^eagulatioiL of millg by (Bafr and 
Hsrzpeu)), a, i,.28A 
CXXII. ii 


Besaoetophenone. amino., w-benzoyl 
derivative (Sok\ and Falkenheim), 
A., 1,1164. 

whydioxy. (JUetat), jyQthesis ot 
(tiONK and Falkenheim), A., i 
1163. " ’ ’ 

Sesins, constituents of (Zinke, 
Friedrich, Johanxsen, and 
KicHTEh), a., i, 667 ; (ZiNKE, 
Hanselmayee, and EIhmer), A., 

I, 66S. 

needles (v. Euler), A., i, 

chemistry of (VESXERBERa ; Vester* 
BERO and ViTjeTERLiND), A, i, 825. 
relation between chemical constitution 
and ability to form (Herzog and 
Kreidl), a., i, 1168. 
acids of the Coniferae (Aschax, 
Fontell and .^^imola), A., i, 1152. 
Eesonance^p^otentials otgasesiBoucHER), 

Heeorcinol, constitution of, and its de» 
rivatives (Fabre), A., i, 1147. 
tautomerism of (Fuchs), A., i, 836, 
condensation of cinnamic acid with 
(Short and S.mjth), T., 1808. 
compound of diketopiperazine and 
(Povap.nin* and Ticiiomirov), A., 
i, 1185. 

u.sc of, in qualitative iuorganic analysis 
(Lavoye), a., ii, 779. . 

Eeaorcinol, 4-c)iloro-2.Ditroso- (Fabre), 
A., i, 1H8. 

rfmitroso*. See l:2:3:4-Benzodiquiu- 
OD€.l:3.dioxin)e. 

dinitrosothioi* (Wai.-^on' and Dutt). 
T., 1943. 

Beaercmolcamphorein (Krishna), T., 
255 ; (.Sircar and iTuiT), T., 1284. 

SesoreinolcBisphoreiQ, tefrabromo- 
(ca7/i^/iiireosin) (SiKCAK and Dutt), 
T., 1284; (SiXGH, Rai, and Lal), 
T., 1429, 

Besorclnolphenolphthalein, hydro- 
chloride aud acciyl derivative of 
(Fi.sciier and Bollman.v), A., i, 936. 

BesorciDolpbenylsuecinem (Lapworth 
and AIcKae), T., 2722. 

SeiorcinoUnlphampbthalein (Derr), 
T., 2390. 

0'BaMreylaldehyds methyl ethers, con- 
stitution of (OiT and Xauen), A., i, 
555. 

Respiration, ed'ect of anesthetics on 
(Bodi.ne), a., i, SS9. 
effect of extirpation of the spleen on 
(Asher and Koda; Asher and 
DotTBi-ER}, A., i, 286. 
effect of lack of calcium on basal 
motaboUam in (Pbdotti), aA., i, 

* 286, 

55 
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Betpintien* influence of hydroj^en snl> 
phide on (HAGQ 4 .Rn and Hbmdkr* 
son), a., i, 1206. 

relation between oxygen and carbon 
dioxide in (Thunbsag), A., i, 889. 
of cells, physical chemistry of (War- 
burg), A., i, 190. 

of dogs, effect of injection of sugars on 
(btJROER), A., i, 286. 
of fishes, physiology of (Powirs), A., 
i. 286. 

Beip^torj exchange in fresh-water fish 
(Gardner, Kino, and Powers), 
A., i. 1084. 

metabolism. See M|tabolLam. 

photochemistry of the 
(W2IGEKT), A., ii, 11. 
liberation of phosphoric acid by the 
(Lakoe and Simon), A., i, 701. 
Bhaiuonio aoid, preparation of 
(Eiuani), a., i, 223. 
S-epi-f-Sha^onio acid {guJeonic aoVf), 
and iu salts and deriratives (Killani), 
A., i, 1112. 

Rhamnu^ fratigula, constituents of the 
bark of (Oesterlb), A., i, 100. 
Bhinanthln. compatison of aucubiu and 
(BaiDELand Bkaeckb), A., i, 1168. 

crUia^galli, aucubiu and 
sucrose from seeds of (Bridel and 
BRaECKR), A., i, 1225. 

Bhiaolith, constituents of a (Debuc- 
QUET). A., I, 497. 

Hhizopva, ])roductioa of pectinase by 
(Harter and Weimer), A.»i, 507. 
Bhucstorna cuvieri, constituents of the 
gooads of (Haurowitz), A.,i, 1210. 
Rhodaniae (GbaNacheb, Reis, and 
Pool), A., i, 576 ; (Gra.vachek), 
A.. 1, 849. * 

RhodAnine, a-ozimino., and its silver 
salt (Granacher, Reis, and Pool), 
A., i, 577. 

Rhodanins-a-aosoaphthenequlnone 

(Gbanacber, Reis;, and Pool), A., i, 
577. 

Rhodium bases (rAodi»77iammine.x), solu- 
bilities of salts of (Bro.nsted and 
Pkteksen), a., ii, 199. 

Rhodynenir. palmata, pentosan from 
(Sadvaobau and DenigEs), A-, i, 507. 
Bku* glabnXj organic acids from (Sando 
and Babtlett), A., i, 100. 

Aitss ?*tt5n;m (currant), acids in 
(Prakzen and Schumacher), A., i, 

ho. 

Kea, yitamin content of (Fleming), A., 
i, 93. 

Ridaisi, eonstitutioiL of (Sfatb and 
TaaBBurm), A., i, 571. 
Heinol^hydEOE— to aoid (I^icolet and 
Fblc), k., i, M4. 


Rings, four-membered, additive form- 
ation of (Ingold and Piggott), t 
2793. 

Ringer’s solution, replacement of potass, 
ium salts in t^WAARUEMAKEU) X 
i, 1213. 

Roctdla fMdformUy picrorocellin froin 
(Foster and Saville), T., 816. 

Rochelle salt See Tartaric acid, potass- 
ium sodium salt. • 

Rosaniline-sulpharoas acid, and 
reactions with aldehydes (Wirla;;^) 
and ScnEUlNG), A., i, 68. 

Roses, red, colouring matter of ((^SKEv) 

A., t, 413. • 

Roseocobaltio salts. See under Cobalt 

Rotation, inreTsion of, in anisotropic 
liquids (Rover), A., ii, 415. 
optical, ex|>eriiuental proof oftheories 
of (Wktterfdrs). a., ii, 247. 
of sugars (Maj.tby), T., 2608. 

Rotatory dispersion. See Dispersion, 
power and chemical constitution 
(Rupe and J.vooi), A., i, g40’ 
(Rupr), a., ii, 602. ’ 

of crystals (Lonochambon), A., ii 
603. 

Ruban(KABi), A., i, 360. 

9-Babanone, and its picrate (Kabe, 
Kisi»ler, and Wagner), A., i, 561. ’ 

Rubatozan iRabe), A., i, 361. 

9*Rabatoxanone, and 6*brotDo-, snd 
their salts (Rabr, Kindler, and 
Wagner), A., i, 361. 

Rnbieene, and its picrate, and dibromo*, 
and dtuitro* (DziEWoi’SKl sad 
SvHZBo). A., i, 730. 

Bubieene^alphonle acid (Dziewo.'^sei 
and SvhZKo). A., i, 731- 

Rubidium, induction spectrum of (Dr- 
noyer), a., ii, 729. 

Rubidium broinate, preparation cf 
(Bueli. aud McCrosky), A.,ii, U5. 
silver gold bromides (Si;scbnig\ A., 
ii, 514. 

Rubidium detection i — 
detection ol (Mibsrnden), A-. ii, 658. 

Bubilio acid, A^vrochloro*, and penta- 
chlorohydroxy-, and their derivatives 
(KilsTER aud Herrmann), A., i, 8S6. 

Rvbu9 fructicotw (blacklrerry), lactic 
acid ill the leaves of (Franzen and 
Krtssser), a., i, 310. 

Riibitt idcBit^ (raspbeiTy), ellagic acid in 
(Kunz-Kraube), a., i, 210. 
occurrence of lactic acid and auccime 
acid in the leaves of (FRANZEit ana 
Stern), A., i. 311, 975. 

ButaecarplsB, constitution of(ASABT>A 

_ and Fujita), A., i, 47. 

Rutbeuium carbonyls (Moin> 
Wallis), T., 80. 
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;«^roside (KSAVfls), A., it, 
76. 

alkali sulphites (Remy), A., li, 857. 
Snthenlbromidei (Gutbisr and 

Kbau»-h}, a., i, 16. 

Bre itraVi li^n-from (Beckmann, 
LiEbCHB, and Lehmann), A., i, 238. 


S. 

Sabclldria aluolata, constituents of c.?gs 
‘ of (Faob£*Fkemiit), a., i, 85. 

Sahin«M> oxidation of, with chtomyl 
chloride (Henderson, Rodbktson, 
and BkOWN), T.. 2717. 
Sabinenilanaldehyde, and lU scroicarh- 
azone (HeKderson, Robertson, and 
Brown), T., 2720. 

Sahinenilanio aeld, and its salts (Hen- 
derson, Robertson, and Brown). 
T.,2720. ... 

g^charaie, diffusion of aolutions of 
(V. Euler and Ericson), A.,i,886. 
acidity and thermostability of (v. 

Euler and Myrback), A., i, 693. | 

removal of, from adsorbed substaoce-s 
(WiLLSTAn'ER and Kuhn), A., i, 
283. 

specific nature of ( »» illstatter and 
KuHK), A., i, 284. 

reactivation of, by dialysis (v. Euler 
and SvaNbebo), A., i. 284. 
inactivation of, hy iodine (v. Euler 
and Lanobbobbn), A^ i. 1076. 
pliosphorus cont-fDt of preparations of 
(V. Eulsb and Svanbebo), A., i, 
1200. 

inactivation of, by silver salts (v, 
Euler and Mtbback), A., i. 959. 
silver compound of (v. Euler and 
Joskpuson), a., i,^1076. 
inversion of sucrose* by (Colin and 
Chaudun ; Chaudun), A., i, 389. 
in blood and yeast (KNArrL-LEN/), 
A., i, 694. 

in the iute.stine (v. Euler and Svan- 
BBV.O), A.,i, 296 ; (KNaPFL-LENzi, 
A.,i,4S5. 

anaivsia of (Canals), A., i, 10<5. 
'f-Bacchario'acid, degradation of (Bep.g. 
MANN), A., i, 7. 

Saccharimeter, testing of the (Kraisy>, 
A., ii, 233. 

“ SacnhaTln ” [o^bertwicsulpkiiiufi], 

colouring matters from (Dott), 
T., 2389. 

e.stimatios of fi-sulpbamioobeozoic 
acid in (Herzoo utd ERStoL\ A.» 
ii, 287. 

^I'Saooharinie aeidi (GiATTflELD ud 

Sakdbr), a., i, 818. 


Saceharomyecs eerevisue, action of ultra- 
violet light on (pE Pazi), A., i, 1219. 
Sarchuromyus Marxianus, fernjentation 
by (v. Euler and Jqsephson), A., i. 
706. ’ ' ’ 

Saccharophosphatase (Tomita), A,, i. 
960. 

occurrence and action of, in plants 
(Nembc and DucifujfJ, A., i, 205. 
flaffiron, conaiituents of (Winterrtein 
and Teleczky),A., i, 563. 
detection of the colouring matter of 
(Guerbet), a., ii, 793. 
jvoSafroIe ozonide (Na«ai), A., i, 839. 
u/ySafrolealkamineB, and their salts and 
derivatives, and bromo- (Takeda and 
Kukoda), a., i, 273. 
z>oSafrole*2-iinino'0xaEo]idiiie, and 
bromo*, and their derivatives (Ta 
KEDA and Kurola), A., i, 273. 

Sakoa oil from Madagascar (JuaiklleV 
A., i, 210. 

Salicin ihiocyanate, tetra-acetjl deriv. 

, ativc (ZbmplE.v and Hoffmann), A., 
i, 663. 

Salieindiethylamise (Zempli-'n and 
Kunz), a., i, 564. 

Salicinpbeaylmetbylamise (Zemplen 
and Kuk 2 ), a., j, 565. 

8aJicyUldehyde picrate, compound of 
thiocarbamide and (Taylor), T., 2269. 
8alicyIaIdebyd9,5-ainino-, and its deriv- 
atives (Weil, Tjuun, and Marcel), 
A., i, 1028. 

SaUeylatotetranuninecobaltic salts 
(Monoan and Smith), T., 1956. 
Salicylic acid, autipyrinesalt, hydrolysis 
of (Kolthorf), a., i, 471. 
cobaltammioe salt of (Moecan and 
Smith), T., 2W4. 

sodium salt, compound of pyridine- 
betaine and (Cassella2£ Co.), A., i, 
860. 

substituted derivstives of (H. P. and 
W. Kaufmann), a., i, 252. 
5-chlorosulphon3'l derivative (Stew- 
art), T., 2259. 

estimation of, in blood-serum (Hebls- 
SEv), A-, ii, 880, 

Salicylic acid, 4-uiti'o- (Kond6, Naka- 
jiMA, and Murakavva), A., i, 745. 
5;5'-rfithio-. ami 5-tbiol- (Stewart), 
T.. 2.559. 

Salicylic acids, substituted, reduction of 
(Weil and Brimmer), A., i, 349; 
(Weil, Traun, and Marcel), A., i, 
1023. 

Saiicylides, polymeric {Paolini and 
Scelba), a., i, 746. 
Balieylideseantbranilic acid, 3- and 
5-aitro- (Erelby, Rogers, and 
• Swisher), A., i, 985. 
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SaUoylldeM glnoostuniae (Ibyine and 
Eakl). T., 2878. ^ 

2<8iaioyIiden9l-iMthyl gUeosamlne 

(Irvine and Eakl), T., 2379. 

2-BaliC7lideiie*3:5:6triacet;M*«tlt7l 

glncosaxnina (Irvins and Earl), T., 
2380. 

2-Salie7lideiLe-3:5:6-triadet7L glnoos- 
amine, l-bromo- (Irvins and Earl), 
T., 2375. 

2>Sa]le7lideoe-3:5:6-‘triaoet7l*l-m6th7l 
glneoBaznins (Irvine and Earl), T., 
2379, 

a-Salie7l7lidenedeoz7benioin. See Iran*- 
«-Plieiiyl-o.coainaroph.cnotte. 

Saliganin, derivatives (Hart and 
Hikschfeldeh), a., i, 38. 

Saliva, relation of, to gastric juice 
(Nakagawa), a., i, 789. 

hiimau, hydi'ogdii-iou concentratioM of 

(Starr), A., i, 1209. 
detection of biimutli in (Ganassini), 
a., il, 590. 

Salts, relatigns between t«mi)erature 
and the solubility, activity, and 
osmotic coefficients of (Bronsted), 
A., U, S54. 

alow hydrolyaia of (Tian), A., ii, 
362. . , 

complex, crystallography and optical 
properties of (Knaggs), T., 2069. 
fused (Hsrz), a., ii, 739. 
raolcculaf refraction and dissocia* 
tion of (Meyer and Heck), A., 
ii, 241. , 

reactions in mixtures of (Hicks and 
Craig), A., it, 622. 
triple (Wells), A., ii, 560. 
of weak acids and weak bases, hydro- 
lysis of (Griefitb), a., ii, 420. 

See also Metallic ealta. 

Salt solutions, osmotic and activity 
functions in {BroNsteu), A., il, 482, 
equilibria of (La Ckatelier), A., ii, 
.655. 

redissolution of a salt during evapor- 
ation of (Rengade), a., ii, 31. 
Salvarean {arsphenamiiu), relation 
between mode of synthesis ami 
toxicity of (CKBisTiANeE-N), A., i, 
186. 

colloidal properties of (Baizi^s and 
Gavbon), a,, i, 1202. 
compounds of aldehydes wiih 
(Kaizim and Blatt), A., i, 1079. 
sulphur content of, and ita relation to 
toxicity (Christiansen), A., i, 
601. 1202. ^ ^ , 
tamariom oxide, density and molecalmr 
Tolume of {Prandti), A., ii. 879. 
lamarskite (Shibata and Kimura), 
A., ii, tie. 


fiandal wood oil, Dutch East Indies, 
preparation and properties ©f 
(Rojdbbtwensky), a., il, 792. 

Sand spur. See CewArws tribuloides. 
Santal oil, estimation of santalol u\ 
(Harrison), A., ii, 400. 

Santalol, estimation of, in santal oil 
(Harrison), A., ii, 400. 

Saponini (van der Haak), A., i, i6o, 
566, 1168 ; (van i>er Haar and 
Tauburello), a., i, 1£0. 
and their derivatives, effect of alkali 
or bromine on the biological activily 
of (SiEKURG and Bachmann), A.,i 
404. 

surface activity and toxic action of 
(Kofler), a., i, 610. 
diffeieotietion and eatitnatiun of 
(Kofler), a., ii, 695. 

Sativlc aeida (Nioolet and Cox), A., i, 
320 ; (Rkingf.r), A., i, 623. 

SaliiTija monlaiin, constituents of oil 
front (Leone and Anoelescu), A., i, 
357. 

Sauerkraut, fermentation of (Bjii'NKOw, 
Peterson, and Fred), A., i, 312. 
Scandium, arc epectrura of (Kino), A., 
ii, 100. 

extraction and puritication of, from 
tliorveitite (P. and 0. Urbain), A., 
ii, 504. 

Scatola, toxicity of (8 alast end Kleu* 
man), a., i, 794. 

Seheele’s green, composition of (Borne- 
mans), A., ii, 852. 

Scheih oil, constituents of (Koure-Ber- 
trand Fils), A., i, 845. 

Schirs reagent, modified (Wertkbim), 
A., ii, 793. 

Sehizoio.ura lanig«ra {blood-buse), 
colouring matter and wax of (Senn.z), 
A., i, 494. 

Schixophyceae, water-soluble colonriug 
mature from (Borehch), A., i, 210. 
Scbweinfilrth green, estimation of 
arsenic and copper in (Koltroi-f aod 
Cremxr), A., ti, 80. 

Soopolamine, coustitutiou of (Hess and 
Wahi.), a., i, 854. 

Scopoline (Hess and Wahl), A., i, 851. 
BeorpioD venom. See Poison. 
Scrophulariacese, sugars and glucoBides 
in tJie (Braeoke), A., i, 1225. 

Sea urchin, constituents of(TAKAHA6Hi), 


A., i, 600. 

8ea water. Bee under Water. 
Sea-wolf liver oil (Lexow), A., i, 195. 
Sebaeie aold, ethyl and ethyl 
cetera (ORts and Wirth), A., », 
Sebacio diEldehyde. See Decan^wl;^ 
Sberetla <vAic*.twErK and Ts>«>- 
BAUM), A., i, 397. 
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gediiiiratatlon analjiU, appAratua for 
(F. V, and D. v. Hahn). A., ii, 706. 
Sedum UUphiim, glncoeide in the steins 
and roots of (Beidel), A., i, 799, 
1226. 

Seeds, craluation of the yitality of 
(N£m*c and DucKoii), A., i, 94, 

• 

influence of calcium on the germination 
<Maquknne and Demoussy), A., 

i, .905. • 

effect of selenium and radium on the 
germination of (Stoklasa), A., i, 
6f3. 

Dutch, manganese in (Wester), A., i, 
93. 

Seid" oil, conslituenta of (Joseph and 
Whitteild), a., i, 764. 

Selachyl alcohol (Tsujihoto and 
Tovama), a., i, 297. 
Sels&atopentammiseeobaUi -salts. See 

under Cobalt. 

Selenions acid. See under Selenium. 
Selenium, constitution of (PitLADO.sM, A., 

ii, Ul. 

isotopes of (A«ton), A., ii, 842. 
colloidal, aud the Hccion of gelatin on 
iM solutions (Gutbiek ai.d Kms* 
LAKiiiR), A., ii, 625. 
effect of freezing on (Guthier, 
Hei.vricii, and Hurer), A., ii, 
142; (UUTfilERacd EHSL-tNOEk), 
A., ii, 283. 

action of, on gold (PEr.ABON), A., ii, 
303. 

Selenium compounds, action of, on tlie 
growth of plants (SroKi.AS.t), A., i, 
614. 

effect of, on the germination of seeds 
(Stoklasa), a., i. 613. 
pharmacology of {JoACifiMOOi.i' and 
Hibose), a., i, 396, 4‘i6. 

Seleoium salts, action of, on growth of 
plants (Tukina), A., i, 707. 
action of, on plant nietaholLsm in 
presence of ra<lioactive air and soil 
(STOsr.A.SA, Kkicka, PRnk.ava, 
Zrlenea, CHMEi.Aft, sod Jaksky}, 
a., i, 974. 

Selenium ^;f/‘ach}oridr, action of, on 
amylene, butylene, and propvlene 
(Boobd and Cope), A., i, 421. 
attion of, with ^ diltetoni's (Mor- 
gan, Drew, aiul Barker), T., 
2483. 

dioiide, preparation of (Mever), A., 
ii, 639. 

hydrates of (Manchot and Obt.vkr), 
A., ii, 283. 

oiybromide (Linheb), A*, ii, "07. 
o-xychloride, properties of {Lenbrp.\ 
A-, ii, 706. 


Beisaium orychloride, vapour pressure 
ii Smith, and Town), A., 

Beleaates, reflection spectra of 

(Schaefer and Schubert) A 
li, 179. ’ ’ 

^mplex (Mayer), A., ii, 7o. 
double (TirnoN), A., ii. 502, 805, 
Selenwaa acid, and its compounds 
with molybdenum and vanadium 
(lid.SE.VHEiM and Krause), A. ii 
47. ’ ’ 


Beknidei, preparation of (Moser asd 
Bocroa), A., ii, 46. 

Scleninm org«io compound. (Booeet 
« n<l Lhex), A., i, 1182, 
aromatio' (Farbweuke vobm, Meis- 
TER, Lucius, & Pruning) a i 
1066. ’ ’ 
acetyJacetones, and cyano* (Morgan, 
Drew, and Barker), T., 2443. 
bei^ylacetones, and cyano- (Moroan, 
Drew, and Bahkek), T., 2453, 
dibenzoylmethanes, and cyauo- (Mor. 
GAN, Drew, and Barker), T., 
2464. 

C-ethylacetylacetones (Uorgak, 
Drew, and Barker), T., 2460. 
Selsnic acid, salts and esters of 
{.Mkveu and Wagner), A., i. 
620. 

Seleniain detection and estimation 
detection and estimation of (Muller, 
•Mr.veel, and Schubert), A., ii. 
890. 

estimation of (Losana), A., li, 865. 
Selenium cells, mode of action and 
efjuilihrium of (Sfath), A., ii, 189. 
4-Seleno-2-methyliininaiaIone (HoGRP.r 
and Chen), A., i, 1183. 

Semicarbaaide hydrochloride (Oenr), A., 
i, 723. 

Senuearbatidedithloearboxylic acid, 

thio', j'otasbium salt (Gvha), A,, i, 

Semicaxbazido-r:ff piperitone, aud its 
hydrochloride (Head and Smith), T., 
18<:9. 


SemicarbazosM, action of amines on 
(Wilson, Hoeper, and Crawford), 
T.. 866, 

thio-, rejictioDS of (Wilson and 
Burns), T., 870. 

Semina oardui Hari», tyramlne from 

(Cllmasn), a., i, 61G. 

Serom, ionic distribution in (Reichel), 
A., i, 485. 

viscositv and velocity of ultrafiltratiou 
of (IvM.iNGER and Nkuschlosz), 
A., i, 484. 

^ (‘foteios of (PlhTTRE and ^la), A., 
i, 68. 
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86nii&9 condition of augar in (RuszityXi 
and HETfiNYI), A., i, 291. 
action of kaolin on the tributyrinaae 
in (Olsen), A., i, 292. 
horse, separation of globulins of 
(yiLA), A., i, 1209. 
human, estimation of bilirubin in 
(Thannhauser and Andersen), 
A., ii, 671, 

detection and estimation of nitrates m 
(Nolte), a., ii, 583. 
estimation of non-protein nitrogen in 
(Cristol), a., li, 583; (Cristol 
and SiMOKNET), A., ii, 887. 
estimation of inorganic phosphorus in 
(Tisdall), a., ii. 392. ^ • 

Serum albumin. See utider Albumin. 
Serum globulin. See under Globulin. 
SestialterpeneB, chemistry of (Ruzicka, 
Meyer, and Mingazzini), A., i, 560. 
Shad. See Clnpea alosa. 

Shaking machine, for large quantities of 
precipitates (Franzen), A., ii, 759. 
Shark liver oil, constituents of (Tsuji* 
Moro and Toyama), A., i, 297 » (To- 
yama), A., i, 895. 

Shark oU, catalytic decomposition of 
(Mailhe), a., i, 424. 

Shikagarla (Majima and Kuroda), A., 

i. 946, 

Shikon. See Litkogpermwn erythro- 

rkizon. 

Shikoain, constitution and deriyatives of 
(Majima and Kvp.oda), A., i, 946. 
(/•SiareBinoUe acid, oxidation of (Zinkk, 
HaNselmayer, and Eiimer), A., i, 
668 . 

Silica. See Silicon dioxide. 

Silicane. See Silicjm t'frahydrido. 
Silicanetetra-l piperidinium chloride 
(^LKONATin) A., i, 363. 

Silicon, modifications of(MANCHOT), A., 

ii, 144 ; (JIancuot and Fl'XK), A., ii, 

2S6, 764. . 

Silicon compounds, unsatiirated, luimn- 
escence of (Kautsey and Zocheu), 
A., ii| 464. 

Silicon tf^rrtchloride, thermal constants 
of (Latimer), A., ii, 256, 
/>’/rahydride {silicaiu\ preparation of 
(Schwarz and Konrah), A., ii, 
846. 

viscosity and molecular dimensions 
of (Rankins and Smith), A., ii, 
709. ' 

Ji’oxide reflection spectra of 

(ScHAETER and Schubert), A., 
ii, 179. 

heat of watting of gels of (Patrick 
and GbimI, A., ii, 122. 
catakrtic activity of (Gilfillan), 
A., i, 709. 


Silicon dioxide (nZtca), adsorption of 
ammonia by gels of (Davidhxiser 
and Patrick), A., ii, 282. 
action of sodium chloride ■with 
(Clews and Thommon), T., 
1442. 

crucibles. See Crucibles, 
estimation of (Murmann), A._„ii, 
228. 

estimation of, in filtered sea-water 
(Wrlls), a., ii, 868. 

Silicic acid, colloidal, preparation of 
(Krooer), a., ii, 212, 213; 
(Bradpield), a., ii, 5t)7. 
electrical prbpertiea of (Losex- 
beck), a., ii| 695. 
analysis of gels of (NEUHArsix* 
and Patrick), A., ii, 144. 
Silicates, ultra-red spectra of (Schaet- 
er nnd Schubert), A., ii, 727. 
colloidal, iu soils, effect of alum 
on (Scofield), A., i, 212. 

Silicate rooks, estimation of arsenic in 
(Hackl), a., ii, 159. 
estitnatiou of cobalt and nickel in 
(Hackl), A., ii, 458. 

Silk, action of iodine on (Huebneu and 
SinBA), a., U 434. 
artificial, manufacture of (Hes.s), A., 
i, 922. 

Silk fibroin, composition and itnictura 
of (Abdkkhalde.s*)) a., i, 784. 

Silver, Rontgen-ray apectrum of (de 
Broolik), a., ii, 330. 
absorption of A'*rafliation froro, in 
gases (B ukbidoe), A., ii, 184. 
photoelectric wave-length of (Stuhl- 
man), a., ii, 809, 

electrolytic potential of (Kolthoff), 


A., ii, 20. . 

purity of, for use iu atomic weight 
determinations (Baxter and W ood- 
MAN), a., ii, 376 ; (Baxtek), A., 
ii, 377. 

oligodvnamy of (Doebb and Bercek . 

A., 'i, 1097. , 

colloidal (Gutbier,^ Huber, 
Zwriqle), a., ii. 485. 
colours of (SCHAUM and Makx), 

A., ii, 696. 11 -w 

carrageen as a protective colloid for 
(GUTBIEB, Wolf, and hiRss. 
A., ii, 203. , ^ 

sol. of Corey L«, behaviour of ■ 
wards electrolytes and hydro|Jiilic 
colloida (FRIIUSDI.IC11 and 1.0E^■ 

isol A., il, 696. 

iWer lUoya with merenry, ptefaratwE 

of (MCL."a and HOXIO). A n, 500 . 

iWer ce-APOOo^. 1 it 

(Weioebt and SchCllsb), •> 
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atw«r ifiJti, w of ammoniacal solutio^ 

* of in valency determinations (Co^ 

A., ii, 495* 

fliWer autimonide, velocity of wlntion 
® ^ in silver (Wisjaa and Hbnbt), 

(LTMoate', compound of acetylene with 
(OBBBnoEavKR and Nibuwlan'D), 

••A., i. , *. 

bremate, preparation and properties 
of (R*Bav), A., ii, 5«. 
bromide, action of light on (Hart- 
TJNO). T., 682. 

effect of colloids on the photo- 
ehemical decomposition ^ of 
(Schwab? and Stock ), A. , u, / 3 i . 

► cold bromides (SnsCHNia). A . ii, 514. 
cliloride. aolability of, in soluuous of 
chlorides (FoRBEa and Cole), a., 

ammonh''^ chloride (Wells). 

Am ii* 449. 

wrchlorau, eqnilibrimn in the ay stein. 

^ benzene, water, and (Hill), A., n, 

555. . . r. 

chromate, fonnation of, in Licse- 
gang’s rings (McGuiGAy)i A., u, 

38 

solTolysis at (Hjc-ks anil Cnaio), 
A,, ii, 622. , 

lialoWs, action of light on (Kocil anJ 
ScunaDER), A., ii. 182. 
ehlorinatioo of, in Gooch cniciWea 
(Mellok and Sieoe-smuno), A-, 
ii. 781. .. . . 

action of. on potaasura lerrocyamdc 
(BoKiNO)i A., ii. 78. 

iodate, equilibrium of pot^snim 
chromate with (Ramann and s.\l- 
LIVOEE). Am il. 151. ^ 

iodide, heat of formation of ('Uylor 
and Akdbrsos), A., I-** 

adsorption of iodine by (Gekma.ss 
and TraxlER), Am it, 371. 
wrmangaiiaie, velocity of decomposi- 
^ tioti of (SiEVEKi S and THBBKR.vrii), 

A,, ii, 360. 

molybdate, cry.«*tal ^structun- of 
(IVycKOFP), A., ii, 765- 
nitrate, electrolysis of pyridine solu- 
tions of (MullrE ; Ml'LLER and 
DdscbbkI, a,, ii, 612. 
oxide, crystal structure of ( w yckovfJ, 

AmU, 291. 

equilibrium of oxygen and (KEYKS 
and Ha BA), A., ii, 3.Y3. 
catalytic influence of oxides on the 
decomposition of (Kendall and 
F 0 OHS), Am ii, 147. ^ 

phosphate, compound of aeety.ene 
with (Obbrdoerfsr and XiEt'W* 
land), a,, i, 516. 


Silver phosphide (Uoseb and Bstrxi>), 
A., ii, 393. 

snlphate, action of, on alkyl haloids, 
in sulphuric acid solution (Scaiiov^ 
A., i, 913. 

thiosnlphates, alkaline, compounds of 
ammonia with (Jonsson), A., Ii* 67. 
Silver organio compounds:— 
Silver-albumosa, estimation of 
(Hsreoo), a., ii, 798. 
SUvor-thioglycollio acid, and its 
sodinm salt (Chemiscbe Fabbik 
Flora), A., i, 425. 

Silver estimation and separation:— 
estimation of, in presence of col- 
loidal 8ilv«i*(GurBiER, Hl'beb, end 
Kl’ppi.vgeb), a., ji, 396. 
separation of, from mercurous salts 
(Koltkoff), a., ii, 160. 

Silver anode. See Anode. 

Silver ores from Nevada (Shannon), 
A., ii, 859. 

Sincosit® (Schaller), A., ii, 459. 

Slags, depbohphorstiou, constituents of 
(Demolon), Am jii 564. 

Sneeaeweed. See Hclmium hQ 0 pe$ii. 
Snow, analyses of {Schaffer), Am *, 
512. 


Soaps, colloid chemistry and manafacture 
of (Flscbkr, McLavghlin, and 
Hooker), A., ii, 430. 829. 
effect of addition of salt on the vis- 
cosity of solutions of (King), A., i, 

adsorption of, by wool (BRm&H Re* 
aEAHCH ASSOCIATION FOX THE 

Woollen and Woxstep iNRira- 
TBiF-s), A., ii, 551. 

action of hlood serum with (Jakisch), 
Am i. 1987. . ^ _ 

e«tui'»tion of, in wool (British Re- 
search ASSOCIATION FOR THE 
W 001 .L 2 N AND WoRSTEP iNDDS- 
T1 iIEs)i Am ii> 594. > ^ 

Soap .olaUoaa, ptepaiatioa and hydro- 
I timetnc precision ot {JUstin 

‘ Ml'ellf.r), A., ii. 658. 

.‘onstitiitioD of {McBain ; Taylor 
and Laino), T.. 621 ; Fleckee 
and Taylor), T., UOl ; {^0RBls), 
T 2161. 

of electrolytes on the coo^tu- 

'''S:nV<SaoMol) T 

aud Burnett), T., 1320. 
detergent power of (MEEa), A., . 

nuSltratinn of (McBair. .»d 
Tftxici'ssl. T. , 2325. „ 

Sedamida, ' 

• (Haller and Boudin), A., f, » • 
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action of, on hydro* 
carbons (Lebeau and Ficok), A., i, 
801, 

aciiou of, with hexamethylenetetr- 
amine, tetTamethyldiarainomethane, 
and ethylidene-ethyUmina (Pjcok), 

■ A., i, 1123. 

compound of pyridine with (Lbdkau 
and Picon), A., i, 48. 

Soddite, radioactire (Schoep), A., ii, 
451. 

Sodium, bright metallic, preparation of, 
in nitrogen (Borsemann), A., ii, 
444. 

absorption spectrum of (Ladenburo), 
A., ii, 6 j (Harrison), A., ii, 679. 
are spectrum of (Foote, Meggers, and 
Mohler), A., ii, 598. 
influence of the preasnre of foreign 
gases on the spectrum of (Min- 
kowski), A., ii, 242. 
distribution of electrons in tlia atom 
of(BKAGG, James, and Bosanqfet), 
A.,ii, 703. 

chemical couatants ofiLAOESBCRG and 
Minkowski), A., ii, 191. 
vap^our, electrodeleas discharge in 
(Robertson), A., ii, 609. 
electrical conductivity of, in liquid 
ammonia (Kravs and Li'Cas.-^b), 
A., ii, 2.V2. 

ions, electrolytic migration of, through I 
glass (Piv.ANi and Lax), A., H, j 
817. 

heat of vaporisation of (Ladenburi; 

and Minkowski), A., ii, 194. 
resistance U-rtifierature coefficients of 
solutions of, in liquid ammonia 
(RTwAI's and Ll'Cassf.), A., ii, 734. 
equilibrium of ijiixtures of ammonia 
and (Kracs and Lucassb), A., ii, 
764. 

equilibrium of mixture.s of tellurium 
anti, in liquid ammonia (Kraus and 
Chiu), A., ii, 765. 

action of, with brorao-derivallvos of 
benzene and toluene (Fuchs an*! 
Metzl), A., i, 442. 

Sodium alloys with raercurj', electro* 
chemistry of (Rich ARDsand Conam ), 
A.,ii, 840. 

Sodium aalta. distribution of, in blood 
(Kramer and Tisdai.l), A., i, 1087. 
Sodium antimonifKlobromide (Vourna- 
zos), A., ii, 661. 

aj*senite, action of derivatives of nitric 
oxide and hydroxy] on (Gutmann), 
A., ii, 844. 

azide, action of, with henzylidene* 
benzhydrazide chloride and dibenz* 
hydrazida chloride (SroLLfi an<i 
Net*), a., i, 690. 


Sadinm perborate, electrolytic |>repara. 
in tion of (Alsoaabd), A., ^ 375 . 
(Abndt and Hantge), A., ii, 569. ’ 
bromate and chlorate, crystal atructuiea 
of (Dickenson and Qoodhttb), A 
ii. 145. 

carlwnate, mannfactnre of, by the 
ammonia ^ocess (Le Chatelier), 
A., ii, 375. «* 

velocity of absorption of carbon 
dioxide by (Riou), , ii, 433. 
equilibrium of calcium sulphate aoj 
(Syrkin), a., ii, 699. 
equilibrium in the system,, sodium 
chloride, water, and (Fbeetb), A 
ii, 627. 

equilibrium of sodium sulphstef 
water, and (Dawkins), T., 775 . 
reaction between nitrogen,, carbon 
and (Inoold and Wilson), T 
2278. 

minemls from Kenya CoIodv 
(Walther), a., ii, 859. 
hydrogen carbonate, preparetion of 
’(ToroRE.«5CU), A., ii, 375, 642. 
chloride, effect of albumin on the 
conductivity of solutions of 
(Palmer, Atchlet, and Loeb) 
A., i, 692. 

melting and freezing points of 
(Ferguson), A., ii, 848. 
diffusion of (Stilb^ and Adair', 
A., ii. 125. 

equilibrium of ammonium nitrate 
and (Pbuman), T., 2473. 
equilibrium in tbs system, sodium 
carbonate, water, and (Fbelth), 
A., ii, 627. 

equilibrium of sodium laur&te, 
water, end (McBain end, Bri;- 
NETT), T., 1320. 

blue flame produced by, ou a coal 
6 re (yMlTHELU), A., ii, 645. 
reactions of cellulose with (Ma^- 
teks), T., 2026. 

compounds of pyridinebetaine and 
(Cassella & Co.), A., i, 860. 
action of silica witli (Clews and 
TiiOMiflON), T., 1442. 

chloride and sulphate, equilibrium of, 
with ammonium chloride and sul- 
phate and watsr (Rivktt), T.. 

379. 

chlorite (Levi), A., ii, 567. 
chromate, mixed crystals of sodium 
sulphate and (Richards and Mel- 
ni;UM), A., ii, 54. 
hydi oxide, preparation of, free 

carbon dioxide (CoBKOo), A., i>i 
288. 

bests of neutralisatioa of (Richards 
and Ro've), A., ii, 425. 
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a^Aixm hydroxide, heat of neatrehaatioti 
of, with hydrochloric acid (Ketbs, 
GaLESPiB, and Mitsukuhi), A., 
ii, 424. 

jeactiohu of, with alnmicmm salts 
(Qbobbt), a., ii< 673. 

l,TDOchlorit«, red colour of aolutions 

^oHmahio), A., ii. 467. 
hT^OBulphite (Heyl and Greer), A., 

iodide, COod^ctiTity of, in amyl 

jilcohol (Kraus and Bisuor), A., 

„:wa^^?‘tquilibrium of ammonium 
nitrate with (Early and UwRi), 

T., 963, 

oquilibrium of maEneaium nitrate, 
^water and (JaukmaS ami 


Browse), T., 694. 
wjrojide, eitimation of the active 
^ oiygen w (Milbauer), A., ii, 
621. 

r^hoeohate. action of epichlorohyJrin 
^o/(Baillv), A., i. m. 
dihvdrogen phoephate. effect of, on 
body power (Hekxheimer), A., i, 

fliliMtfl (Ebdesbkechkr), A., ii, 444. 
electrolyeii of tolutiooe of (Si-e.nckr 
and PBOUU), A„ «, 611. 
ftquUibriam of eodium tuD^'stete 
with (VAS Liempt), A., ii. 776. 

silicofluoride, refractive index of 
(RaITBkO. a., ii, 541. 
s\ibhate, equilibrium of eodmm car- 
*^boBaU, water and (Dawkiss), 
T., 776. 

mix^ cryetale of sodium cbromate 
and (Richards and Melurhu), 
A., ii, 54. j > 

sulphide, use of, iaetead of hydrogen 
sulphide in qualitative analysie 
(VoBTJiASS), A., ii, 655. 
sulphite, alkylatioii of(BAOGESCAAi’.D- 

Basmussf.s end Wep.xer), A., i, 
104. 

hydrogen sulphite, action of, on 
, nitro-compounds (WEfi. and 
Moser), A., i, 443. 
tungstates (Smith), A., ii, 774. 
equilibrium of, with sodium silicate 
and with potaasium tungstate 

(vAi# Ljempt), a., ii, 775. 
for use in blood analysis (Folin\ 
A., ii, 696. 

parattingetate, preparation of (Lor- 
TEBJI08BR), A., ii, 510. 

Sodltun eitimation ; — 
estimation of, in alumioiuin and 
alumina (Oritu), A., u, 720. 
estimation of, in tinned disbee 
(Wilson), A., ii, 395. 


Bodinin amalgam eleotrade. Sae 81 m- 

* trodee. 

dodinm lamp. Bee Lamp. 

Sodium preee, laboratory (Beckmakn), 

A., ii, 369. 

Soila, abeorbeot power of^CASALE), A., 
i, 508. 

absorption and basic exchange in 
(v. Kostitz), a., V, 511. 
absorption of aninioDium salts from 
Boluiione by (Aaenio), A., i, 1227. 
absorption of water by colloids in 
(lloBiKaON), A., i, 1228. 
flocculation of (Comber), A., i, 212. 
precipitation of the constituents of, 
by calcium ualts in presence of 
hydroxyl ions (MArrsoN), A., i, 
800. 

acidity of (KOxio, Hasbn'Baumxr 
and KndrsBR ; Lbmmxrmaxn and 
Fbesenius), a., 1, 510. 
effect of lime, phosphates, etc,, on 
(Bauer and Haas), A., i, 976. 
nactioo of, and its relation to plant 
dielribntion (Atki.vs), A.» i» 415, 
509; (Combek), A, i, 416; (Fish- 
I'.K), A., i, 510; (SaUsbcrY/, A., i, 
1104. 

relation ofbydrogeii-ion concentratioD 
in, to t^eir lime requirements 
(Johnson), A., i, 708. 
effect of aluTQinium salts on ammo* 
oification and nitrification in (Deni- 
son), A., i, 512. 

caibou-nitroj'en ratio in (Reap), A., i, 
416. 

origin of colloids in (Whitney), A., 
i, 708 ; (Gordon), A., i, 1227. 
effect of salts on nitrogen fixation in 
(Greaves, Oaktie, and Lund), 
A., i, 976. . f 

organic nitrogen in, availability of 
(Robinson, Winter, and Miller), 
A.. i,212. 

iihosphoric acid in (t baps), A., i, 616. 
effect of colloids on the availability of 
salts in (Gordon and SxAEKEy), 
A., i, 1104- 

effect of alum on colloidal ailicaUs m 
(Scofikld), A., i, 212. 
oxidation of sulphur compounds in 
(Lipmah, IVaksman, and Jorrs), 
A.,i. 303; (Demolon), A., i, 812; 
(Waksman), a., i, 706. 
oxidation of enlphur and transforma- 
tion of phospbate* in (Wak.«iMa.n 
and Jotfe), A., i, 416. 
sulphate reducing organism m (KUHr;, 
A., i. 1228. , , , 

effect of drving, on the water-soluble 
constituentj of (Gustafson), A., i 
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goilf, clasiificationof water in (Parser), 
A.,i, 616. 

toxicity, acidity and basicity of 
(Carr), A.,ii, 172- 
acid, inflaence of calcium salts on 
(Robinsok and Bullis), A., i, 
976. 

nitrification in (Stbphknson), A., 
i, 416. 

arable, cobalt and nickel in (Bert- 
rand and Mokragnatz), A., i, 
975. 

humus, mechanical analysis of (Rob- 
inson), A., ii, 888. 
mechanical analysis of (Robinson), 
A., ii, 888. * 

analysis of, from tbe formation of 
layers (Ungerkr), A., ii. 96. 
detection of acidity of (Hudig and 
Hettebschij), A., i, 1104. 
estimation of moisture in (Dkicuton), 
A., i. 1227. 

estimation of calcium in (Siiedd), 
A., ii, 527. 

estimation of hydrogen-ion concentra- 
tion in (Healt and Kakraker), 
A., ii, 619. 

estimation of organic matter in (Read 
and Ripgxll). A., ii, 540. 
estimation of potasaiuiii in (Joses and 
Reeder), A., ii, $5. 
estimation of aolphates in (Hikxt and 
Greaves), A., ii, 621. 

Soil aolntions, metliod of obtaining 
(Parker), A., i. 511. 

8oja beans, culture of, and the occur- 
rence of urease in these plants 
(Wester), A., i. 311. 
nitrogen distribution of proteins from 
(FRiEOEMA>iV). A., i, 505. 
SolannelUo acid (Wieland and Schi'* 
LENBUKO), A., i, 346. 

^ofanwm tsculentinn. See Tomato, 
fi plar atmosphere, ionisation in the 
(RrssELL), A., ii, 675. 

Solids, stmetnre of (Thomson), A., ii, 
355, 745. 

incandescent, luminescence of (Nic- 
hols and Howes), A., ii, 597. 
specific heat of (Kkabe), A., ii, 
421. 

hardness of, and its relation to con- 
stitution (Reis and /i.mmekmann), 
A., ii. 745. 

interpenetration of, by chemical re- 
action (Weiss and Henry), A., ii, 
207, 487. 

Telocity of chemical reactions in 
(Hinshelwood and Bowen), A., 
ii, 628. 

extraction of (Charitschkov), A., ii, 

82 #. 


Sols, hydrophobic, action of, with hydro, 
pliilic colloids (Freundlicb an^ 
Loenino), a., ii, S56. 
lyophile, capillary-electric phenomena 
in (Kruyt and DB Jong), a. ii 
357. ■ _ ’ ’ 

mastic, precipitation of (Michaelis 
and HirabaYASBI), A., ii, 429. 
SolnbUlt^ (Hildebrand and JKkes) 
A., li, 141 ; (Bronsted aivl Peiee’ 
sen), a., ii, 199 ; .(Bronsted), a 
ii,481 ; (Efbraim and MbsiMAwi’ 

A., ii, 574. 

determination of (Dundon and Hexd. 

ERSON), A., ii, 552, 
calculation of (Mortimer), A., ii, 62l 
partition in (Smith), A., ii, 430 , '431 
prediction of, in polar solutions (Kes. 
DALL, Davidson, and Adler) a 
ii, 34. 

of a compound in presence of other 
compounds (Leone and Akgel- 
RSCU), A., ii, 743; (Leone and 
Benelli), a., ii, 744. 
of gases in liquids (Nedhatjben and 
Patrick), A., ii, 264. 
reciprocal, of slightly miscible liquids 
(ChEneveau), a., ii, 365, 427, 
in mixed solvents (Pucuek and Dehx’i 
A., ii, 126. ' ’ 

of buhstaucesin two solvents (ScHiiov, 
Lepin, and Jantsciuk), A., ii' 
824. 

of substances in mixtures of alcoliol 
and water (WiauHT), T., 2251. 
Solutions, theory of (Cassel), A., ii, 
481 ; (Herrmann), A., ii, 552. 
optical properties of (Wa5iastjir.va\ 
A..ii, 2. 

absorption of licht by (Lunelusd), 
A,, ii, 8 ; (V. Halban aud Siedes- 
topf), a., ii, 332. 
additive componuils in, and ionisation 
(Kendall and Gross), A., ii, 32. 
thcrraoclieraistry of (Levalt-Ezek- 
sky), a., Li, 819. 

adhesion in (Schilov end others). A,, 
ii, 350; (Schilov, Lrpin, Jam- 
8CHAK, and DrBlNlN), A., ii, 626, 
adsorption of (Ostwald and dk In- 
uuiRKK), A., ii, 480. 
concentrated, theory of (TiYMEh' 
.mans), a., ii, 25. . -1 ) 

dilute aqueous, application of the tJeil 
ei|UatioD to (Krndall), A., :i, !!■ 
of metalhc mlta, crystalline paJtri® 

in {Thaubi aud Klein). A., n. -'ll- 

non-aqiieoUB, electrocbemistn 

(MCllbb ; MOlLtB and Hr- 
SCHBK), A., ii, 612. , 

I of binary olectrolytes, phys™ P™' 

I pertiea of (Walden), A., i>, 
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Solotioiu, tnalyrii of, with 

the interferometer (Cohxh and 
Bruins), A., ii, 77. 
dispersoid sdsItsu of (Ostwald). 
A,, ii, 198. '' 

Solvates, theory of (Stbkin), A., ii, 
823. 

Solvatpohromiam (Hantzscb), A., i, 
556. 

Solvent8,*partition of snbgtances between 
(ScHiMv, Depin, Jantschak, and 
Dubinin), A., ii, 626 ; (Schilov, 
liEPiN, aud Jantschak), A., ii 
824. * 

recovery of, in extoaction processes 
(Pichlbb), a., ii, 715. 
influence of, on the velocity of forma- 
tion of quaternary ammonium com* 
pounds (Hawkins), T., 1170. 
mixed, solubility in (Pucher and 
Dehm), a., ii, 126. 
velocity of reaction in (Cashmore, 
McCombie, and Scarborough), 
T., 243 ; (McCo.mb!e, Scar- 
borough, and Settle), T., 2308. 

Solvolydi in mixtures of fused salts 
(Hicks and Craig), A., it, 622. 

Sorbic acid, piperidide of (Ott and 
Zimhbrmann), a., i, 138. 

Sor^him vulgarc, protein from the cary- 
opaU of (Visco), A., i, 211. 

Sotuid. velocity of, in air and hydrogen 
(Grukeisb.s and Merkel), A., ii 
190. 

Specific ^vlty. See Density. 

Spectra iu relation to atomic structure 
(Kino), A., ii, 277. 

produced by collisiou with electrons 
(Seelioeb), a., ii, 17. 
broadening of lines in (Franck), A., it, 
241 ; (FCchtbacer and Joos) A 
u, 242. 

of gases, excitation of, during chem- 
ical reactions (Haber and Zisc-H' 
A., ii, 461. 

iibsorption, of elements barium to 
antimony (Lindsay), A., ii, 599. 
of bromomaloiiic derivatives and 
nitroparaffina (Graham and Mac* 
beth), T., 1109. 

of halogen derivatives of cyclic com- 
pounds (Graham and ftlACBmi) 
T.,2601. 

of metallic salts (George). A., ii. 
806. 

arc (St. John and Babcock), A . 
n, 4. 

intensity-current curves of (Moore'. 

A., ii, 242. ' 

occurrence of spark lines in (Hkm- 
SAMCH and dk Qramont), A., ii, « 


sro value, of conataotsin (Foots 
and Mohler), a., ii 410 ^ 

(Dunstan and 'Wooteh), 

band, oripn of (Takahashi), A., ii 3 
*'1 (Ki’.atzse), a., 'iij 

of iaotopea (Geeee and Koxsx) 
A., 11, 4. 

line, production of enhanced (Sawtek 
and Becker), A., ii, 242 
quantum theory of (Bohr), A. ii 
oOl. ' ’ 

3-ray (Ecus), Af, ii, 339. 
and their connexion with -y-ravs 
(MEiTNSn), A,, ii, 732. 
from radioactive substances (Meit- 
ner), A., li, 416. 

3- and 7 -ray (Eleis), A., ii. 466. 

Kontgeii ray (Duane), A,, ii, ]04 • 
(Kicutmvek), a., ii, lOa, 804 • 
(Hjai.mae; Costes), A., h, 180: 
(Smekal), a., ii, 15, 181 goo 
607 ; (DolejSzk; Duane and 
PATTERijON), A., ii, 463 ; (Duane 
and f KiCKE), A., ij, 804. 
precise measurements of (Siegbaiis). 

A.,li, 104. ■' 

8{>ark lines in (Westzel), A., ii, 249. 
and the structure of atoms (Coster), 
A., ii, 491, 677 ; (DaI’yillier), 
A., it, 678. 

in relation to valency (Wkntzel). 
A., ii, 607. 

A’-series, of the light ehmeiita 
(Doi.EJihEK : Dauvillier), A 
ii, 243. 

A-series (Coster)^ A., ii, 244» 462 ; 

(Dauvillier), a., ii, 463. 
aV-series in (Dolej«ek), A., ii, 411. 
of metallic oxides (Hedval). A., ii 
300. 


of organic crystalline compounds 
(Bragg; Becker and Janckb), 
A., ii, 123. 

uUra-vinlet ^KuRTH), A., ii, 410. 
series, difference between, of isotopes 
(Eubenfest; Bohr), A., ii, 598; 
(NICH0L.-40S), A., ii, 599. 

Balmer series, structure of (Gehrckk 
and Lau), a., ii, 3. 
spark, identification of air lines in 
(Merrill, Hopper, and Keith), 
A., ii, 802. 

ultra-red (Schaefer), A., ii, 727. 
ultra-violet, absorptiou (Winthkr, 
Baggesgaard-Kasmussen, and 
Schreiner), A., ii, 729. 
of dihydric phenols (Klingstedt), 
A.,ii, 680. • 



ii. 1252 


INDEX or SUBJECTS. 


SpMtrft Tftcanm ipark, of metftla 
(Castsa), A., ix, 599. 
viaiblo, doablats id (Goitdsmit), A., 
it. 462. 

8pa<rtiogrftph,Tnfta8 (Astok and Fowler), 
A., ii, 241, 

Rdo^en ray (Sesxcank), A., ii, 15. 
Bpeetrograpliy (v. Anoerer), A., ii, 3. 
flpMtrophotomatar, double slit (Nara* 
TAN and Subrahmanyan), A., ii, 
329. 

SpaetiroMopy, uevapparatus for affording 
source of light for (Gsrlach aud 
Koch), A., ii, 330. 

Speetram, ultra-violet, extension of the 
(Millikan), A.' ii, 100. 
coucinuous, etniasioo aud absorption 
of (Duclaux), A., ii, 99. 

Spaetmiii linea, errors in the measure- 
ment of (Merton and Harrison), A., 
ii, 673. 

Sparmatoioa, histochemistry of (Strud- 
el), A., i, 294. 

Sphingonyelia, optical properties of 
(Sano), a., i, 701. 

Spilaathol from paraeress (Asahina 
and Asano), A., i, 505. 

Spirans (Leuchs, v. Katinset, and 
OoNKAD), A., i, 471. 673. 

Spleen, function of the (Asher and 
Bernst), a., i, 491. 
effect of extirpation of. on bloo»l- 
corputelea (Asher and MATsuiioh 
A., i, 298. 

formation of bilirubin in the (Ernst 
and SZAPPANYOs), A., i, 1089. 
of cattle, nucleic acids from (Strudel), 
A., i, 297. 

Spmee, Swedish, constituents and pro- 
perties of (Wai^lberc), A., i. not. 
Spruce aoedlea, resins and tannins from 
(T. Eui.er). a., i, 233. 

Staliu. detection of urine tn (Jrmma), 
A., ii, 460. 

StannaDodi-l piperidinium chloride, rfi- 
cbioro* (Leo.nap.u), A., i, 363. 

Stanaie acid and salts. See under 
Tin. 

Staaaoui salts. See under Tin. 
StaphyiolfsLs, effect of metallic salts on 
the formation of (Walbum), A., i, 
795. 

Star anise oil. constants of (Gaite- 
FOSSE). A., i, 1167. 

SUreh (Zwikkxr). A., i, 10. 

constitution of (i>e Hoop), A., i 

434, 

measurement of tbs liquefaction of 
(Olsson), a., ii, 401. 
adsorption in solutions of, snd their 
ennlsifying action (Clark and 
Ma%n), a., ii, 650. • 

f 


StMTch, piMwv.tion of iolntion. 
(Ktsd), A., i, S80. . ”1 

chemistry of (PEIlrasBim 
PEsabH), A., i, 113, 832; (Pp'"'’ 
SHETM and Dernirob), x [ cio’ 
fPRIKOBHEiM and GolDSTSIs} 

decomposition products of (p,._ 
and Jahn), A., i, 987. 
tempexatme coefficients in tfle decr« i 
ation of (ErnstrOm), A., i, 599 
effect of amino-acida on the hviimL- 
of, by enzymes (aREHsiAj, 5 
Walker; Sherman and r.?'' 
well), a., f, 288. 
benzyl derivatives of (Gomberq 
Buchler), a., i, 112. ““ 

iodide, constitution of (LoTTERon^ct 

and Steude), A-, i, 10. • 

compounds of iodine with (v Ftiu* 
and Myrback), A., i, 627 iwS, 
(V. Euler and Bergman.v v 
Euler and Landeroren), a, j 




DINCBV), A., i, 1201. 
disappearance of, from le8„. 

(Molisch), a., i, 809. " 

estimation of (Ling, Callow, nd 
Price), A., ii, 879. 

Starfish, couatituents of (Hinabd and 
Killon), a., i, 87. 

Btasite (Schoef', a., ii, 386. 

Stearic acid, oxidation of (AsAHixiat 
IsHiDA), A., i. 520. 
cellulose ester (GH'bN and Wimi 
A., i, 114. 


vaniJlylamide of (Orr and Zmm 
MASK), A., i, 137. 

fitsarie acid, rfibroinorfj'hydroxy. im 
dichlonxfdiydroiy- (NiroLST JDt 
Cox), A., i, 320. 
trfmhydroxy-. See Sativic acid. 

Stsarodipalmitins, isomeric (AxstRun 
and Bko.mio), A., i, 804. 

<*St«aroxydecoie aeid, metbyl etUi 
(Ghfi.v and WiKTH), A., i, 805, 

Steel. See under Iron. 

Stersoobsmistry* recent advaaces m 
(Singh), A., ii, 103. 
studies in (HolM 6RR(0> A., i, 111^. 

Sttreoisoffleridss, biological difference 
of (Juno and. MUlleb), A., i, 


486. 


Btereoisomsrism, cthylcnic(DuriuiS8B}, 

A., 1 , 584. 

Sterols, biochemistry of (Brinkman ami 
Wastl), a., I, 289. 
SUWintrl-lpip«rl4iBiain chlonh 

(Leonard), A., i, 863. 
StibiobeoisiM, iiyJr- 

oxy- (Schmidt), A., i, 1204. 
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jtilbiA** action of aluminium chloride 
with (Scholl and Schwarzer), A., i, 

331. 

jtilbeiic, amino- and nitro-derivatirea, 
Btareoisomerio (Siobumer and 
Oehlbbt), a., i, 647. 
Bitro-dsrivativeB. preparation of 
(Bibhop and Bradt), T., 2366. 
4-niWo-2'Cyano-, dibromide (Rcgcli 
and iUVBR), A., i, 346. 
gtllbene-4*qarboxjlie aeida, 2-anilno* and 
2*Ditro-,s‘t6reoisoraBrio, and their eaters 
(Stoermer and Okhlket), A., i, 648. 
6tilbaa6<fl:9''diearboz7l chloride, and 
its derirativei and ^ 7:7'-dtchloro-, 
meth)'l eater (Rugoli and Meyer) 
A, i, 346.' 

Btilbene-2:2'-diearboz7lie acid, eaters of 
(EuGGLiand Mevbr), A., i, 344. 
Btomach, effect of choline on the more- 
menta of the (Lb Heux), A., i, 85, 
enrytuea of the (Hamuabsi'En), A i 
958. 

humao, action of calcium and potass- 
inm iona on the (Te/.vek and 
Turolt), a., i, 896. 
kraw, li^in from (Paschke), A., 1, 325. 
estimation of lierulose in (Collivs) 
A., ii, S23. 

Itreptccoeeui, hfieroolytic, extraction of 
earrmea from (Stevens and West). 
A., i. 903. 

Itroatioffl alloyi with lead, constitution 
of(FiwowAB8KV), A., ii, 644. 
itrontiiuxi chlorite (Levi), A., ii, 667. 
hydroxide, crystalline, solubility of 
(SiDEESKY), A., ii, 601. 
nitrate, crystal structure of (Veoakd). 
A.,ii, 503. 

silicate (Eskola), A., ii, 849. 
tungstate (Smith), A,, ii, 774. 
tronUnm detection : — 
detection of (Luiz), A., ii, 227. 
tryehnine, physiology of (Weijcs and 
Hatcheb), a., i, 900. 
poiMjiiog. See Poisoning, 
feirioxalate (Burrows and TlhneiO 
A., i, 916. 

he.Tose- and sucrose-phosphates (Nei'- 
BEBO and Dalmer), A., i, 920. 
separation of quinine from (Wahrex 
and Clark), A., ii, in ; (Etbrs), 

A., u, 669. 

oBtwchnlae, preparation of (Lbuchs 
and Nitschke), A., i, 11/5. 
lythaot alkaloids (Leucbs, Ostkh- 
» 0 RG, and Kaehas), A., i, 362 : 
(I^DCRs and Kaehrm), A., i, 463 ; 
hEucHs and Pricker), A., i, 677; 
iLaucHs, lliLDB&AMD, and L*rcns), 

^ 1052; (Leuchb and Nixschke), , 


Styrm., cbloro-, and it« chlotohydrin 

• iiitro-S.4i5-frihydroiy. fEoaiK- 

2 Styrylbeni«pyTyham chloride, hydr- 
oiy-denvative. (Bucs and Heil 
BROS), T., 1201. “ 

“ 5 y"" ■''“•ttyUmlno.tyryl 

Stol dichloromethyl ketone, nitro- 
derivatiTea (Heller, LinrH, and 
BccawiLDT), A., i, 348. ‘ 

9-8t^ldi-a|'.niphthoianthenyl per- 

chlorate (Zieoler), A., i, I53 

'“’^"yMMimethyl ketene, 

Heilbeos), 

O-Styryl-l-niethoiyiantheiiyl perchlor. 
ate (Ziegler), A., i, 152. 

““‘'“y* ketone, o- and y)-hydroiy- 
(DtCk and Heilbp.os), T., 1100 
' Smitm), 

9-Btyrylianthenol (Zieoler and Ochs) 
A., 1 , lOlS. ’ 


S-Styrylxanthenyl perchlorate (Zieq. 
ler), a., i, 151. 

9'StyrylEanthyl bromide hydrobromide 
and chloride hydrochloride, and 
their perhaloide (Ziegler and 
Ochs), A., i, 1047. 
ethyl ether (Zieoler and OcHa), A., 
1, 1048. 

Saberdialdehyde, and its diphenyihydr- 
azone (Kosesml'sd, Zeiesche. and 
Kll'tsch), a,, i, 39. 

Snherona, ( i)->:7-dibromo. (Godchot and 
Brkn), a., i, 350. 

Substance, C.H.N., from azoimide and 
metbyltbiocarbimide (Oliveri- 
Masdal.v), a., i, 473. 

C.H.O., and its methyl ether, from 
gb’cero] and Asperffilius ghucics 
( T RABTTA-ilOSCA and pRETl) A 

i. 91. 

CgH,N, from j^-xylene and sulphnryl 
azide (Curtius and Bchmipt), A., 
i, 777- 


CgHgO,\,S, from ^-oarbamidotoluene- 
/^•eulphonic acid and phosphoryl 
chloride (Scott and Cohen), T., 
2041. 


CgHjgOgN, from hydrolysis of ethyl 
/87-dicyano--y.methylbut4ne-flMi- 
carbozjlate (Hope and Sheldon), 
T., 2232. 

CigHigOg. from a-brotnoisobntaldshyde 
sod ^iooislosic ester (Franks 
tand Gse^GEH), A*, i, 308« • 
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n IT o from B'locthyl* 

*itnt»»oe. C„H„U„ phoapkoric 

but!Ui-Sol-7-olio ana 1 r 

aside (SCHllBiaB and FiacnaK), a. . 

„ '’iilo*SNa, aad its amino Jerivalive. 

'^‘(TOo Sam kyd™?'” 

M dikydroirnaphtlalene (Fvcna 

O NsS.'^'tom iaidation of 
‘f6-d?m«kJuhiol .l-pk.ny'-W^4^^ 
?riaaole aith 

KSYSER, and Fohbis 

salicylicate X.. 1027. 

p(S‘r“o» ‘i 

'"fo&c potash (MoRRvaMa and 

r. T‘'’’aid’ 'iU 
"‘»drSyaia off„H„K (Civaa 

“ErxfiM;!:? 

Vir Kaufmai^** and GoTT . .. » 

..'■i'o, front the bark of 7yt" ">'"'< 

(Miyamoto), A., i, , ;g of 


RnbiUnca. CiiHuO, fwm Utyryl. 
xanthenol and acetic acid (ZiEGLst 

and Ochs), A.. S. 1048. 

C Hi«Oa, »nd Its derivatives, from 

“utoxidation of 2-aC6tyl.o.Dai)htiiol 

(Fri® 8 aTid‘L®OB)» A.* i» 462. 

C H 0*, from m-cresol and a-nitto- 
*ihthali<5 anliydrid© (Edeb and 
Widmbr), a., i. 260. • 


‘*’',^ll3fclrvde pheny!n»ethylhydr 

*.J». b/dracklo'rid. (CHa* and 

r W^frim r:^h;...nno 
"■:?kfeopr<yC.t. (Kosand 

r''rO?N8 frr“i'n.0H0tki«th^« 
'gfycol aid phenylcaikimide (Baa- 

. cXo- “T" 

*fMlVAMOTO), A., Ir *'*• 


WIDMBR), A-. 1. , 

r Tr..O<K., from d.katokj-drmdeae 
“nk y-nitrokenzaldehydj (Ftiisii. 
lasher. Herzog, aad v. Voat), 

A., i, 764. 

C H«HP1, front tripkenylpiiospliint. 

” thylitnine and ethyl iodide (Stacd- 
isoER and Hahser), A., i, 69. 

C H.tOi, front R-ketohydrindene and ' 

’Jj-hydiosybenzaldekyda | 

^^SBEE, HlRZOO,andv,VoEt),4., 1 
i, 764. 

C HaO.NPI, from ethyl azidoacelatf, 

”rinheoylphn»pkine and metbyi 

iodide (Stacdixoer and HAtm), 
A.,i.69. 

C, H«0, from mapiosimn pltetiyj 
etMnyl bromide and distyryl ketSn 
(Hess and Weltzies), A., i, 

C .H«0.N„ and ils salts, front alodi 
’{,e“yl and dimethyl-d-nBplitbvl. 
amine (DISIA ki-EISrEltsI|, 
A., i. 1105- 

C„H„0, from ri"'5iP''az7!;“;”t 
anMalleno and acetit aeid (ZlBi 

I LEE, OCRS, Bberer, and Thiei!, 

C.fH,!oi****from 2-kydroxjaiilkn 
“qntaoie and deltroae (B»AM.W 
and Perkin), T.. 821. 

from hydrolysis of Wt- 
ald”hydo phenylhydiazone bjln- 
chloride (Cioba and Iecchiotti , 

C-hJoH.!' from AV.ethyloa.te*- 

'■^tXzonium chloride and —,. 

f MoRC\y ARd Bead), T., 271'- 
H_0,. from oxidation of pl'”' 

“an "ra'quinyl acetate (Go™tzx..i 

(Hm ani WeztzienI, 
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Kabatitution^ influence of, on equilibria 
in binary systems (EuEUAira and 
jtirLLBHj Krbmann, Odeloa, ood 

ZAWODgKT), A., i, 131 ; (Krrmann, 

HoHL, and Muller), A., i, 138 ; 
(Kbemank and Odelga), A., i, 
169; (Kremann and Strzelba), 
i, 176. 

iaflnence of, on cbemical reactions 
(Frawzen and Stauble), A., i, 
460 : .(Bodporss), a., ii, 698. 
effect of,' on the free energy of oxida- 
tion-reduction reactions (LaMsr 
and Baker), A., ii, 735. 

Sobitittttion reactioni Adweils), A., 
ii, 98- . 

Buccinebloroimide, preparation of (Hirst 
and Macbeth), T., 2174. 
gttccinic acid, preparation of (Suzuki 
and MatsuVaMa), A., i, 716. 
aldehyde acids derived from (Cab- 
A., i, 318. 

benzyl «8ter, enzymic hydrolysis of 
(Howard), A., i, 960. 

,jneDthyl hydrogeo eater (Shimumura 
• and Coren), T., 2066. 
aacoinic acid, ieinzchloro*, diethyl eater 
(Douchtt and Freeman), A., i, 427. 
Bacciaic aeida, subatiluted, formation 
of, from eaters of a6-uusaturated 
acids (Higginbotham and Lap« 
WORTH), T., 49. 

syntheses of (Lapworth and 
McRae), T., 1699, 2741. 
aminohydroxy., synthesis of, and their 
salu and derivatives (Dakin), 
A..i, 143. 

resolution of, and their alkaloidal 
salts (Dakin), A., i, 430. 
Succlnedehydrogeoaee (Widmark), A., 
i, 600. 

effect of hydrogen-ion concentration 
on the action of (OHL.'i-'^oN), A., i, 
785. 

8aeoiiiodi-S-aoanapbtbyIamid«(FLEi.'^< a- 
ER and ScHKANZ), A., i, 1143. 
Sttcciaonilrile, dichloro- (Ott and Lor- 
M.ANN), A., i, 643. 

SttCrose [saccharoae^^ canz-wpar), prepara- 
tion of, chemically pure (Kraisv), 
A., ii, 233. 

spectrum of the tribolumineecence of 
(Longchambon), a., ii, 542. 
polarisation of normal solutions of 
(Stanek), A., ii, 167. 
heat of combustion of (Swiento- 
SLAWSKi and Starczewska),A., ii, 
616. 

osmotic pressure of (Lotz and Frazer), 
A., ii, 264. 

inversion of (Moran and Lewis), T., 
1613 ; (Scatchard), A., i, 230. 


Sueroae [saa^rosr., eane-su^ar)^ velocity 
ot inversion of (Dhar), A., ii, 39 ; 
(Falks and Mojirell), A., ii, 832. 
inversion of, by alkaline copper solu- 
tion (Maquenne), a., L 920* 
(Canals), a., ii, 692. 
inversion of, by saccharase (CoLiN 
and Chaudun ; Chaudun), A i 
389. ’ ’ 

hydration of, in water solution (Scat- 
chard), A., i, 230. 
velocity of hydrolysis of (Clark). A.. 

ii, 135. ’ 

oxidation of. by nitric acid (Chaita- 
WAYaod Harris), T., 2703. 
action of ozone oroaolutions of (Schone- 
baum), a,, i, 223. 

explosion of finely divided (Beyers- 
dorffb), a., ii, 749. 
sulphate (Xeubero and Libber. 
MANN), A., i, 222. 

benzyl derivatives of (Gomberg and 
liUCHLER), A., i, 112. 
permeability of the intestines to 
(Wori.nger), a., i, 3214. 
detection of, coloriujetrically (Eryz), 
A., ii, 233, 

detection of, in presence of dextrose 
(CONGDON and Stewart), A., ii, 
233. 

estimation of, with invertase (Hard* 
i.sg), a., ii, 367. 

estimation of, in presence’ of other 
sugars (Behre and DCring), A., ii, 
790. 

separation of dextrose from, by dia* 
lysis (CONCDON and Ingerboli), 
A., i, 322. 

Sucrossphospborie acid, strychnine salt 
(Neuberg and PAL^tBR), A., i, 920. 

Sugars, effect of ketonic compounds on 
the formation of (Geelmutden), 
A., i, 607. 

synthesis of (Wagner and Parnas), 
A., i, 965. 

from formaldehyde (Ewaet), A., i, 

10 . 

in the body {Parnas and Wagner), 
A., i, 487- 

fluorescence of (Lewis), A., ii, 334. 
optical rotation of (Maltby), T., 
2608. 

adsorption in solutions of, and their 
emulsifying action (Clark and 
Man.n), a., ii, 550. 
chemistry of (Kiliani'i, A., i, 223, 
321, liU. 

action of amino-acids on (Grunhut 
and Weber), A., i, 235. 
fermentation of, by pentose-farm®-^*^' 
ing bacteria (Peterson, Fred, 

• Akpebrok), a., i, 971. * 

• 
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Soffert) fermentation of, preparation 
of glycerol from (Vb&biniote 
Ohbbuschb Wbbkb), a., i, dSO. 

in blood (Cahhidgb, Forsyte, and 
Howard), A., i, 81; (Rosen- 
berg ), A. ,i, 789 ; {Nkuwirth and 
Kleiner ; Stasiar), A., i, 1208. 
distribution of (Falta and Ricu- 
tbr-Quittner), a., i, 696. 
eSest of amiuo-acide and fatty acids 
on (Pollak), a., i, 483. 
effect of carbon dioxide on (Bin* 
swanger), a., i, 962. 
in narcosis and disease (Cbanx- 
RALSB), A., i, 192. 

in arterial and Tenons blood (Turban), 
A.,i, 482. 

relation between the content of, in 
urine and in blood (Tervaert), A., 
i, 1215. 

in blood and urine, action of phos- 
phates on (Elias and Weiss), A., i, 
1085. 

in cerebrospinal flnid, aqueous humour, 
and blood plasma (CoopR ; de Haan 
and VAN Creveld ; Stevenson), 
A., i. 295. 

sterio transformation of, in tissues 
(IiAAO and Adlbr), A., i, 297. 

atereoisomeric, permeability of the 
glomerulus membrane for (Ham* 
BUBOER), A., i, 490, 491, 790, 919. 

syothesis of aeylatcd halogen deriv* 

atiTesof(FRXUDE.'<REKc.andIvBit.s), 

A., i, 523. 

action of hydrogen peroxide on solu- 
tions of (SCHONEBAUM), A., i, 920. 

metabolism of. See Metabolism. 

oxidation of acids derived from 
(Grei.vert), Jt., i, nil. 

xiQsaturated reduction producto of 
(Beboilann, Schottr, and Lechi.n- 
akt), a., i, 227 ; (Bkrcmann and 
Mixkelxy). a., i, 618. 

transportation, retention and excre- 
tion of (Folin and Bekulund), 
A., i, 487. 

excretion of, in uriue (Mcrsi'h- 
hacser), a., i, 198 ; (Neuwiktii), 
A., i, 180. 

reduciDg, action of ammonia on (Ling 
and Naxji), A., i, 631. 

darificatioQ of solutions coDUioiDg, 
by meana of lead acetate (E.solls 
and Tsaiio), A., ii, 459. 
estimation of (Qiiisumbing and 
Thomas), A., ii, 92; (Hanak), 
A., ii, 10d i (Fleury and Bou- 
tot), JL, ii, 879. 

OftiiRatiDn of, in blood (LABBt, 
NglfVEtrx, and Nomoie), A., ii, 
M8. 


Sugare, reducing, estimation of, in urin« 
(Smith), A., ii, 663. 
estimation of, by fermentation 
methods (Lanos), A., ii, 93. 
estimation of, iodometiicallj (AuEit. 

BACH and Bodlander), A., ii, 873 
estimation of, in blood (EosEKBsits) 
A., i, 482; (Gut), A., ii, 94 
(Rsibt), a., ii, 323; (SteppJ, ^ ’ 
ii, 592 ; (Ernst and WeissJ, a. ii’ 
724 : (CsoKEA and.TAQOARx) 'a ' 
ii. 879. . 

estimation of, in blood and urine 
(Tervaert), a., ii, 166. • 
estimation of, ,in urine (Foux and 
Berglund), a., ii, 400. 

Snlpbamidophthalie aeld, ednstitution 
of, and its salts and eetara (Zikckb 
and Greunx), A., i, 550. 

jj.gulphaminobenxoio aeid, sodium salt 
(WxiL and Moser), A., i, 444 . 
estimation of, in commeroial Bsccharm 
(Herzog and Kbeidl), A., ii, 237. 

Bolpbamphthaleins (Dutt), T., 2389. 

osBulphatodietbylenediao^neeobaltic 

bromide (Duff), T., 452. 

** Sulpha toethylaniline. ’’ See A'-Plietyl- 
jS-aminoethyl hydrogen sulphate. 
l:l- 8 ttlphatoBxereuridimethylenebis. 
l; 2 -dihydrobonEofurtn (Adam!:, 
Roman, and SrEKV.v), A., i, B47. 
SnlphatopentammineeobaltiMlenata Se» 

under Cobalt 

Snlpbidei. See under Sulphur. 

Sulphide eolonring matters, red (Wat- 
son and Dutt), T., 1939, 2114. 

SulphidobisdimethylpyTTole-S-earb- 
oxylie acids, ctliyl esters (FiscuXRand 
Herrmann), A., i, 1055. 

Sulphifonnin (victha/Kiliulphurvus add) 
(Malyezin), a., i, 222, 

Salphilimineo (Mann and Pope), I, 
1052. 

Sulphimidopbthalio acid, constitution 
of, and its snits and den?atiTe« 
(Zincre and Greune), A., i, 551. 

p-Sulphinobestoic aeid (Smiles snii 
Harrison), T.. 2024. 

5-8nlplusoMUoyUo acid (Stewaki}. L, 
2559. 

Sulphite liquor lactone (Hixtieka), 
A., i. 347. 

cti-Bulphitodiethylenediamiaecobaltic 
bromide (Duff), T., 462. 

Sulpboaeetie aeid as a condensing 
(tScBNEiDXR and Kraft), A., 1 , 
749, . , , 

salts, detection and estimation Pt 
cellnloso aoeUtet (Entat and vci- 
quin), a., ii, 533. . 

« cobalt and copper aalta (Backer »b 
Du»Ky), A.,i, 493 . 
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SiUpho-uid ^api, 8t«ric hindranc. of 
(TAN Dcin), a., i. 189. 

|.^-Siilpliob.tti«a«Mo.6-»ailno-a-iii«tIi. 

Oiygumoline (Jacobs and Hwo,, 
BEEOKi), A., i, 671. 

S Siilphobofli«iioazo-*:4 dlm«thpl- 

pjirol^S-earboiyUo »»ld, ethyl and 
methyl aatera (KOster, Wrbep 

Maurir, Niemann, Sohlack' 
Schvybhbacb, and Willic), a., i, 

l-p SnlpliobBnBoneaiti-S-hydroET 8- 
methoxy 2.ph«nylqnlnoUne -toarb. 

oxylio aoid (Halberkann), a. i 175 

Sp-Snlpbobenaeneaaq.bhydioxT'.e’ 

metboxyqniaolino (Jacob/ a„A I 
HeideI.beeoer), a., i, 672. 

S-P'Snlphobanieneaao-S-hydRixy. 
2-phenylqulaoline-4-carboiyllc acid 
(Halberkanh), a., i, 174, 
Salphobenalde. See DiphenyUulphone 
Sulpheearboxylie acids, salt* of (Backe'r 
and DtrasKYl, A., i, 423. 
i/i-Salphoeinnamie acid, and its aniline 
hyurogen salt (Moore and Thomas) 

A., 1, 454. '* 

Salphohcmoglobiscmift r.»u 

Bergh), a., i, 7W, 

l-3'-aulpho-2-hydroxyphenyl-3-metliTl. 

5 -pyrftEoloo0, 6^*chloro« (Society of 
Chemical Indl-stet in Basle) a 
1, 88.i. " ’ 

I V Snlpbo-S'-hydroxyphsnyl-S-methTl. 
J-pyraiolone-s'-oarboxylio acid 
(Society OF Chemical I.ndustry in- 
Basle), A., i. 385. 

SBiphonamdei, aliphatic (Clutterbcok 
and ConsN), T., 120, 
substituted, preparation of (Farbbk. 

S’- Bayek & Co.), 

I'BeRoI. (Campbell). 

« w’phoaedibatyric aoid. resolution of 
Ahi.bebu), a., i, 625. 

Salphoaio acidi, estera, action of, wilt, 

amines (Foldi), A., i, 782. 

Snlpbonio acidi, o-amino-, aromatic. 

ondensatioii of wocyanio acid witli 
2i'V7a“‘' T,. 2034. 

■>■2' Bnl B A-, i, 163. 

i, 163 ^^^^***** Britton), 
iBlphoiyl ihloridts, 

T., 2655. ’ 

CXXII. ii. 


EToioatio (Stew- 


11. 1257 

Rontgen.cay spectrum of (Linlh), A., 

”loT/ SlMO.N), A., i, 

absorption of aelivo hydrogen and 

”.!T639.^ 

colluidah pbysico-chcmical iiiccstiga. 
t«'m of (Ko.?8i), Ao, ii, 485 

““** laj-droptilie sols of 
(FRErNDucH and Sciiolz), a., ii, 

'"lWlRrox,’‘r'‘W , 'barcoal with 
(Wibaut), A., 11, 52, 373. 

, cuprous chloride 
1300*^"^^^ 3nd Wardlaw), T., 

ciuilihriam hetweeu iodine and, in 
solution (w^MADORi), A., ii, 561. 
and its compound*, action of,’ on 
Urpenes (BinyiKov and Schilov) 

A., I, 944. ’ 

metabolism. See iletalxilism. 
iu proteins (Hoffman- and Gortver) 

A., i, 429. ■ 

Sulphur compounds in agar (Xeiuerg 
and Offi.K), A., i, 323. 
action of, on growth of plants 
(TukinaV, A., i, 707. 
oxidation of. by Jiacteria in soils 
(Lip.man', Waksman, and JopfeV 
A., i, 303 ; (Waksmax), A. i 
706. ’ ’ ’ 

fato of, in the animal organism 
(Schmidt and Clark), A., i, 968. 

Sulphur moTtochloride, action of aniline 
fiith (CoFFET^, A., i, 132. * 

56 
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xlphiur : — , 

Bulphuryl chloride, action of, on 
nromatio amines (Ell£B and 
Klxmm), a., i, 448. 
chlorination of benzene with 
(Silbkrrad), T., 1016. 

action of, on orfjanic compounds 
(DURRAKS), T., 44. 

PTrosnlphnryl chloride, action of 
toluene on (STKfNROPR and Buca- 
HBIM), A,, i, 122. 

Thlonyl chloride, acUon of, on glycollic 
acid (Blaise and Montaone), 
A., i, 620. 

action of, on «-hydroxy-acids 
(Blaise and Ak>STAONE), A., i, 
715. 

flalnhldea, phosphorescent, refractive i 
^ iud« of(Ct:RiE), A., ii. 801. 
action of red rays on (Cuuie)i A., 
ii, 246. 

effect of heat on phototropy ot 
(Mourelo), a., ii, 604. 
preiMiration of sola of (v. Hahn), 
A., ii, 866. 

fate of, in the blood (Haooabp and 
Charlton), A., i, 287. 
estimation of (Budnikov and 
Krause), A., il, 717, 782. ^ 
estimation of. volunietncally 
(Willard and Cake), A., ii, 80. 
BulPhur dioxide, specific beat of 
(pAKriNOTON and Cant), A., ii, 


Solphnr : — 

Snlphuroua acid, reaction between 
iodic acid and (Skrabal), A., 11, 


488. 


action of iodine with (BlAtAULAY), 
T., 652. . 

estimation of (Coppim), A., ii, 80. 

Snlphites, preparation of, pure 
(Shenefikld, Vilbrandx, %nd 
Withrow), A., ii, 45. ^ 

alkali hydrogen, equilibria in 
aqueous solutions of (BIly and 
Bailey), T., 1813. 
detection of, in foods (Chapman), 
A., ii, 620. 

Bulphuric acid,^ead chamber process 
for (Korrer), a., ii, 761. 
and its salts, electrical coDductivity 
of mixtures of (Kendall,. Adler, 
and Davidson), A., it, 126. 
determination of the transport 
numbers for (Ferguson and 
France), A., ii, 113, 114. 


properties of mixtures of etliyl 
ether, water and (Pound), T., 


941. 


heat developed on mixing nitric 
acid, water and (McDavid), A., 
ii, 817. 

absoriHionof ethylene by (Damiens), 
A., i, 1105. 

action of, with aromatic disulpMdes 
(Smiles and McClelland), T., 


»lQhi'lity of, in Buspenaons of 
calcium and maKneslura liydr- 
oxidei (Smith and PAkKHiR.si), 
A., ii, 761. 

rapour pressure of (Bbrgstrom), 
A. , ii, 423. « 

viscosity and molecular dimensions 

of (Smith), A., ii, 686. 
equilibrium between ivater and 
(Bichowsky), a., ii, 270. 
oxidising properties of (Wakdi.aw 
and PiNKARD), T., 210. 
oxidising and reducing properties of 
(Stewart and Wardlaw), T., 


detection and cstimsiiou of, in 
cellulose acetate (Entat and 
VuLguis), A., ii, 583. 
estimation of, as barium sul^dut^ 
(Balarefk), a., ii, 864. 
estimation of, iu piDsenca of 
alumiuium (Moser and Kohn), 
A., u, 782. 

Sulphates, diffusion of (Stiles), A,, 
ii, 125. 

doutde hydrated, dissociation pies- 
sures of (Caven and Fercjison)i 
T., 1406. 

estimation of (Koltuoff), A., iii 


ertimadon of (Barham), A., ii, 520. 
fn'oxide, physical properties ol 

(Berthoud), a., ii, 638. 

equilibriam of chromium tnoxide, 
and (Gilbert, Bvcki.ey, 
and Masson), T., 1934. 
equilibrium of ferric oxide, water 
and (PosNJAK and Merwin), A., 
i‘. 772. „ . 

tetroxide (MlYER, Bailleul, and 

Henkel), A., ii, 843. 

Sulphuratti acid, autoreduction ol i 
(EisNETT) T., 1794. * 

' 4 


imatioD of. aa liarium siilpW« 
[CUATTEKJEE), A., U, S9(). 
iination of, volumetmally (Jei- 
LISEK aud Ens), a., Li, 864. 
dmalion of, iu aoils (Hikst sn 
Greaves), A., ii, 621. 
tiniatiou of, in blood (Desis), A., 

uiphataa, eatinialion of (Sc*cu‘ 
NI and Toeelli), A., n, 81 - 
oiulphuroua acid, «»«>»>“»“ 
dumctrioally (de Bacbo), A.,i. 
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Sttlplinr;— 

Tliioialphiirlfl aoid, occurrence and | 
estimation of, in tbo 
organiiini (Dkzani), A., i, 86S. 
Xhiotnlpliatoa) (wriodicity of reactions i 
between araemtea or araeoates and 
(FoAbes, Estill, and V\^ALicjtft), i 
A., ii, m. 

o reaction of, with nitrites (Fal- 
CI01.A), A., ii. 453. 

Boeing of standard solntions of 
(^ahS* and Windisch), A., U, 
873. 

Bith^onatas, estimation of, volumet- 
rically (Fischeb and Classen), A., 
U, 453. ^ 

Polytkioaio acids, and their salts 
(KiESENrBLO and Feld), A., ii, 45. 
Polythionates, analytiis of (Kuktkk- 
ACKER and FftiTscn), A., ii, 521. 
Salphor organic compounds (Mann and 
Pope), T,, 1052. 

auioiidation of (D*L^nNB), A., i, 
621, 914. 

thiocyanates (Lecher and WirrwEii; 

LECUERand Coebel), A., i, 640. 
Solphtirie acid, glucose esters of 
(Levenr, Mevek, and Webkk), 
A., 1, 987. 

mixed, anhydrides of, with carb- 
oxylic acids (VAK Pabki), A., i, 
106. 

Sulphur estimation 

e^timatiou of (Losana), A., ii, 582, 
656. 

estimaticQ of, rolcrochemically 
(Holtz), A., ii, 521. 
e&timatiou of, in antimony sulphide 
(tcFF and Pouurn), A., ii, 225. 
estimation of, in iliaouiiatiog by 
means of perhydrol (Klemmeu), A., 
ii, 224. 

estimation of, in commercial iclithyol 
preparations (PEpin and Ke.ii** 
BODRO), A., ii, 784. 
estimation of, in cast iron and steel 
(Makinot), a., ii, 224. 
estimation of, in organic compounds 
[Meulen), a., ii, 311. 
estimation of, in pyrites (Gapais), 
A., ii, 79; (Chaudkoh and Ji^rk- 
Boirard), a, ii, Sll. 
estimation of, in rnlcanised rubber 
(Dyer and Watson), A., ii, 656, 
782. 

estimation of, in urine (Robison), A., 
ii, 389. 

Sulphur group, hetsixmoly-acida of the 
elenienta of the (Mbysr and Sta- 

trczsy), a., ii, 773. 

Sulphuric and Sulphurou acids. Sea 
under Snlphvtr. 


Snlphuryl chloride. Sec under Sulphur. 

Snlphnrylasidc, action of, on benzene 
(Schmidt), A., i, 777. 
action of, on /j-xylena (Cubtius and 
Schmidt), A., i, 776. 

Snnlighti clfect of various rays of, on 
the (orniation of essentia! oils in 
plant* (Canals), A., i, 907. 
coagulation of colloids by {Oakoitly 
and Dhar), A., ii, 604. 

Surfaces, orientaiion of molecules in 
(Hahkiss and Roberts), A., ii, 422. 

Surface tension, measureuient of (Sitg- 
den), T., 658 ; (ELJ)Ea), A., ii, 
618. 

calculation oi (Creighton), A . ii 
426, 

effect of addition of electrolytes on 
(IzAOtriURE), A., ii, 262. 
effect of, on rate of solution (Ganouly 
and Hanehji), A., ii, 821. 
of corresponding states (Lorenz and 
Here), A., ii, 261. 

of thin layers of liquids (Marcelin), 
A., ii, 686. 

Bnspensoids, coagulation of (v, Hahn), 
A., ii, 37. 

Sy/ii2>ho7-irarpus raamosii^, sugars from 
the fruit of {v. Livi-.mann), A., i, 
311. 

Synergism, ionic (.Michaelis and Hira- 
dayashi), a., ii, 429. 

Synovial fluid, analyses of (MalmAt.ac), 
A., i, i03. 

Syphilis, action of bismuth compounds 
on (Sazbrac and Levaditi), A., i, 
89; (Forr.NiBB aud GuEnot), A., 
i. 301. 

action of sodium p-hydroxy-w-amiao* 
phtnylarsinate , on (FocRNiEiq 
Gcenot, and Schwartz), A,, i, 
300, 

Systems, binary. See Binary system?, 
conjugated, of double liukings, com- 
bioatiou in (Uekgmann), A., i, 
1106. 

disperse, optical properties of (LiF- 
scHiTZ and Beck), A., ii, 597. 
heterogeneous, equilibria in (SybkIN), 
A., ii, 699. 

velocity of reaction in (Collenbekg 
and HoDFonsi;), A., ii, 431. 
symmetrical tautomeric triad, mo- 
bility of (Inuold and Pjgoott), 
T., 2331. 


T. 

Tadpoles, influence of t)ie reaction of tlie 
solution on the action of poisons oi 
* drugs on (Labbs), A., i, 9W. 
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TakAdlastue, inactivation of (JacoBT 
and Shimizu), A.» i, 481. 

Tallow, Mafurra (Rikdl), A., i, 1102. ! 

Tansase (Freudkkbbro and Voll- 
brbcht), a., ii, 286. 
estimation of (Rhi>.'D and Smith), A., 
ii, 407. 

Tannin, detection of (Atrikson and 
Hazleton), A., ii, 793. 
estimation of, in wines (Malvezin), 
A., ii, 172. 

Tannini (Frbudrnbeeo, Boumx, and 
Purrmann), a., i,756; (Frruurk- 
BERfl and Vollbrzcht), A., i, 
1046. 

from Ac<r ginnala •(Pebrin and 
Uyeda), T., 66. 
catechu (Nirkenstbin), T., 2-h 
Chinese (Fheuden'beeg and ScilasI), 
A., i, 1169. 

crystalline synthetic (Karbee and 
Salomon), A., i, 266. 
from spruce needles (v. Euleh), A., 
i. 233. 

estiiuaiioQ of, in wines (Fresenius 
and Gkunmut), A., ti, 96. 

Tanning of hidca and leather (Rakuzin), 
A., i, 703. 

TantaUm dzchloride (Lindner), A., ii, 
609. 

pcn^ocbloride, preparation of, and its 
iosulatlDg proi>ertive (Bilxz and 
Voigt), A., ii, 303. 
redutflion of (Uuek and Tuo.mas), 
A., ii, 518. 

p<;n/i.>zide, action of light on (Kenz), 
A., ii, 61. 

Taatalam separation 

sepai-atiou of, from colutnbmm 
(Meurill), a., ii, 230. 

TapioUte from South I)skota(nEADDKS), 
A., ii, 387. 

Tar acids, estimation of plienol iu 
{Hokfeht), a., ii, 878. 

^Tartardialdehyde, and its derivatives 
(Bergmans), A., i, S, 

Tartaric acid, and its salu, rotatory 
dispersion of (Lowry and Austin), 
A., ii, 4l4. 

active racemic compound of (Lan* 
DKIEU), A., i. 808. 
and its salts, action of uranyl acetate 
on (KorATsciiKK), A., i, 984, 
potassium sodium salt, piezo-ek-*- 
tricity of crystals of (Scorr), A., ii, 
609. 

ethyl ester, prepaiation ami properti*** 
' of (Lowry and Curj er), T., 632. 
green ctdoration of (PaiterBon), 
T., 1042. 

methyl etter, acetyl derivative (Frru- 
i>KNBRi;i; and hRAUN*^), A., i, 623« 


Tartarie acid, estimation of,, volumetric- 
aliv, in presence of alkaline earth 
chlortdei(SiMOX and Zivy), A^ii, 680. 

Tartaric acid, effhydroxy- (Lachman) 
A., i, 109. • 

Taste, peppery, .relation between 
chemical constitution and '(Orr and 
Zimmxkmann), a., i, 137. 

Tantomerism, complex (Ley and Gray) 
A., i, 536. 

of dyads (Usbekwood), T., 160^. 
iutra-annular (Farmer, Ingopd and 
Tborre), T., 128. 
keto-enohe (Kaufmann), A., i,.985. 
application of Olaisen’s rule to 
(DiEOKMAN'Nt, A., i, 1020. 
ring-chatu (Kon, SiEVEsacm, and 
Thorj'r), T., 650; (Deshapandi 
and Thorpe), T., 1430; (Ingold 
Perrex, and Thorpe), T., 1765.^ 

Taxine, and its derivativaa (Wxnti:?.. 
STEIN and Iatrides), A., i, 672. 

Taxus baecaiA (yew), taxine from 
(WixTEhSTEiK and Iaxbides), A..i. 
572. 

Telegraphy, wirelaaa, new detectors for 
(Heikb), a., ii, 19. 

Telluric aoiA See under Tellurium. 

Tellurium, absorption spectrum of 
(Lindsay), A., ii, 699. 
allotiopy of (Damiens), A., ii, 498. 
amorphous, crj-stalUsatiou of (Da. 

miens), a., ii, 562. 
metallurgy of (Hvlot), A., ii, 142. 
cfjuilihnum of mixtures of sodium 
and, in liquid ammonia (Frai's 
and Chiu), A., ii, 765. 

Tellurium alloys with antimony and 
with lead (Dreipubs), A., ii, 603. 

Tellurium compounds, pharmacology of 
(.loArjiiMWii.u and iiiROsE), A., i, 
396. 406. 

Tellurium salts, action of, on growth of 
plants (TukinaI, A., i, 707. 
action of, on bacteria (JoACUiMOCLr). 
A., i. 1095. 

Telluric acid, preparation of (Mevek 
and Muldeniiauer), A., ii, 49. 
Tellurides, ]>reparatioa of (Mos^k auJ 
Ektl), a., ii, 48. 

Tellurium orgmuio compounds:— 
(<//Yfl>romide, couiivounda of amines 
with II.OWY and Duxbhook), A., i, 
446, 

bisacftvlaci'loiic dichloride (MobOAS 
and bRRw), T., 029. 
bisbenzoyl;i»’ctoiie dich1ori<Ie (Mur.’ 

OAN and Dbbw), T., 930. 
bischloroacetylacetone di •nlonu'^' 
(Morgan and Drew), T., 930. 

« bisplvalylacelone dichlorido (MoiiGAA 
and Drew). T., 933. 
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T«llariiuii organle eoaip«tmdfl ; — 
ehlcH'Oaeet^acetone, aod its dichloride 
(Morgan and Drew), T., 935. 
dibenzoyltoethane trichloride (Mor* 
oak ud Drew), T.» 939. 
S'ethylacetyiacetoTid and ita dihaloide 
(Morgan and Drew), T., 932. 
^.ethylpivalylacetoiid trichloride 
(Morgan and Drew), T., 937. 
S.metfaylacef^lacetoDe, and iU di- 
hiCloids (Morgan and Drew). T., 
931. 

Tellorlom deteetloa and eitimation : — 
deteotiou and estimation of (MuLr.EH, 
Menzel, and ^ciiobebt). A., ii, 
S90. 

TemparatttTe curves (Ariano), A., ii, 
47.0. 

of comhaatioR (Bro.vn), A,, ii, 51S. 

Itigh, determination of, by efftLsion of 
gases (Yamaouchi), A., ii, 470. 

investigations at (Rt'FF, ScsMtDT, 

and M 0 GDAK), A., ii, 818. 
constant high, attainment of (Mosp.r}, 
A.,u, 115. 

low, maintenance of constant (CioFPt 
and Tailor), A., ii, 817. 
of the body, influence of the thyroid 
on regulation of (Grape and v, 
Rm)WtTa ; Schenck), A., i. 491. 
Teraconie acid, preparation of (Farmer, 
Ivool.D. and THORPEh T., 150. 
Tsrephthaldialdehyde, plicnylhydr. 
uon es 0 f ( Kobe H M c a t>, Z s tzsg u e, and 
FtCTscn), A., i, 39. 

Terephthalylbisdiphenylamide (Rosen* 
MU.VD, ZETZscifE, and FlCtscii), a., 
i, 39, 

Tercphthalyldianillda (RosENsir.s'n, 
ZsTZsrHB. and Fl(:tsch), A., i. 39. 
Terephtbalyldl-e-naphthalide (Roxex- 
Ni'ND, Zetzschb, and Flutsch), A., 
i,39. 

Terephthalylideneanthranllie acid 
(Ekelkv, Rogers, and .SwisHtKh 
A., i. 935. 

Terephthalylidenedi-a-naphthylamioe 
{RosEXMUNn, Zetlsche, and 
Flutsch), a., i, 39. 

Terpenei, chomistry of (Vbsterbero ; 
VRsTEiuiEBoand Westerlind), A., 
i, 825. 

action of sulphur and sulphur cam* 
pounds on (Budnikov and Scbi- 
Lov), A., i. 944. 

dieyclic, formula of (Dui’OKt), A., i, 
1042. 

lerpens compounds (Ruzicka and 
ilEYER), A., i, 647, 829 ; (Rozicka, 
Msykk, and Minoaizihi), A., i,e 
560; (UuzicEA and Seidkl). A., 

1, 562. 


TsrpaRa eoapounds, solubility, capUlo^ 
activity, and haemolytic activity of 
(Rhode), A., i, 964. 

Tsrpin, commercial, meltiaa point of 
(Claveha), a., i, 1042. 
hydrate, identity of flagstaffito with 
(Goh-d), A-, ii, 73. 

Terpineol, preparation of (Marchand), 
A., j, 262. ^ 

hydrate, detection of (DENlois) A 
it. 789. 

Tetany, effect of sodium salts on the 
pi-odufitionof (Tisdall), A., i, 1216. 
ealciutu in blood in 'R obles), A.,i, 192. 
phosphorus ififtfabolism in (Kr.iAs aud 
Spiegel), A., i, 401. 

Telhelia (Dia'-yMCSD and Cannan), 
A..i, 491. 

5:7:12:14- Tetra-acetoEydibenzotbi- 
aithren (Bba-ss and Kuhlbu), A., i, 
1051. 

Tetra-acetOEystearic acid (Nicolet and 
(’OE), A., i, 320. 

Tetra-acetyl-C-bromopIncoie CWbepe), 
A., i, 226. 

Tetra-acstyl^nchlotoacstylglncoses 
(Brkjl), A., i, 225. 

Tetraacetylgallaldehydecyanohydrin 
(Rosenmond and Pfanneuch), A., i, 
1031. 

Tetra-acetylglucose, mandelic acid 
derivatives of (Karrer, ‘X. iOELl, stid 
S-uiR.vov), A-, i, 253, 

Tetra-acstyimanno&s, cbloro* (Brauns), 
A., i, 433. 

Tetra-acetylsaliciopbeoylmethylamine 
{Zempi.kn and Ki:nz), A., i, 664. 

Tetrs-acetylsalieintrimetbylammoninm 
bromide {ZEMPi.ft>k and Kuxz), A., i, 
565. 

a-Tstra-amylose dodeca-acetate (Pring- 
SHEIM and Dehsikos), A., i, 632. 

Tetra-aqoodipyridinemagnesium salts 
A., i, 859, 

6:7:l3:14-TetrabenzoyIOEydibensothi- 
anthren (Uilass aud Kuuleb), A., i, 
1051. 

Tetrabeniyl benBylglncoaida (Gomberg 
and Bi'CHLEb), A., i, 112. 

2d5;4:4-TetracarbOE7ryc^</butaDe- 

l-inalonic-3'acetic acid, ethyl ester 
(iNGOLit, Perren, and Thorpe), T., 
178S, 

Tetraoosoic acid, esters of ^Briul and 
Frcas), A., i, 712. 

n-Xetracosyl alcohol, and its derivatives 
(Brigl aud Fuchs), A., i, 713. 

Tetraethylammoninm, and its derivatives 
(Schlubacu and B.i.llai'f), A., i, 
15. . , 

•ruthenipeutAbroraide (GuTBraR and 

Krauss), ii 13- 
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SorSe (Kehrmann, Rot. «id 
Uamm), a., i. 468. , 

Tetr&ethylplioiplioiiittm bromide and 
iotlide, conijKjuiida of indoform m h 
Steiskopf andiScHWEN), A.. >. U”; 
TotraothTlltlbiniEitt lod'd^. compound 
of iodoform and (Steinkotf aud 
SCHWBN), A., i, 1^8. , • 4.- a. 

Tetraglncosan, and its denvatives 
(PBIN08HEIM and SCHMAL2), A., I, 

Telraliydroaoenaphtliene dcnvutives (v- 

Bracx, Hahn, and Seehakn), A-» i» 

Tetrahydioacenapbthene, 4-hydroxy-, 
wid 4.thiol.. and their denvativeH 
{V. Bhaun and KiRSCHnAUM), A.,'- 

T8t»liy4roaeonaphtliono.4 •nlphinio 

acid fv. BRaO.-l and KlEscliBat. 

A 728. 

TetxaiiydroaeonapMliene-4_aulphtmic 

acid,^aod iis ^alta and deri*aUve3_(v. 

Bnac.T and KiBscHBaCM). A., u <28. 

Totrahydroacoto-o-naphthalido, 6./ di 

and ^4:d-7-fFi-l)rorao- (Rows and 

Davibs). T'm 1005. 

lotrahydrobeniyl aleohol (be Poh 
UE flBAV), A., i, 82^ . \ 4 5 

Tetrahydrobufotalin (Wieland;, A., i. 

i.To'Sahydrocariono (Simosses and 

Tetrahydroeinchonlno 

HEIDEI.BERUEB), A.,1. «7- 

Totrabydro+oodoino, and its salta 

(SrETEK and v\ lETEEs', A., 1. 4-.. 

a. and S Tetralf/drodeorycuioboninoa 

(Jacob.s and HkidelREUgbr.'. - » 

^ n-butyTl« acid, ethyl ester (Mater 
and Kkieoer). A., i. 747. 
7-6-T6trahydrodipbenyUn««o«* 

^ ?i-iiropylamin*, and its hydrochlonde 
ftn5 acetyl deriratire (Maykk and 
KrieoebI. a., i, 748. 
ToWhydrodipyridyl hydrato, ami its 

Balts (Peters), A., I, 48. . 

Totrabydrodlpyridyi., dialbyl don'^ 

tivos, action of lodmo on (fcuulliT 
I.tiiiyd^««’« ('sk't' andScHF.ScK), 
I.mbytoom»tbyitle acid (Goebel), A., 
T.t«hydToin.tby.tleol«. and ita M«ii- 

oorhazone (Goebel), a., I, OBJ- 


Tetrabydro-p nEpbtbriddiydo, and its 

pbenylhydrazone (Wbil and Oster- 
MEIEH), A., i, 139. 

ava- and .fl-Tetrahydronaphthalds- 
hvdes. and their doTivativesj^ BRArx, 
Moldaenkb, Dirlam. ancT G ruber), 
A., i, 749 . 

Telrahydronaphthalene {tetralwi), 

physical properties of (Heb^z and 
SCHUFTAtJ). A., i, fi47^. 
preparation of derivatiyes of (Steves- 
80H andTuoKPE), T., 1717. 
derivatives, dehydrogenation .of (v. 
Bexus, Hahn, and Seemans), A,, 
i. 728. , 

fate of, in the organism (Ruckemass), 
A..i, 499. 

TelTahydronaphthalsno, dibroiuonitro- 
(y Bbaus, Hahs, and Seemaxs), 
A.', i, 729. 

nilro-deiivative8(5cnEOETER,KixDEE- 

MANN, DiETBICH, BrySCHLAO, 
Fleiscbhauee, Riebex-sabm, ami 
Oesterlif). a., i. 123. 

a r.TotrahydronapbtbRlones, fnaiiiino-, 
and their derivatives (Schroeter, 
KisnERMASS, Dietrich, Betsch. 
I.AO, Fleischhaper, Riebessahs, 

and’OESTERLIS), A., i. 126. 
5-6;7:8-TotrEbydroiiEpbtbalBnol. and 
.S-EldebydM, and their deriralires 
(Fleischer and FeldmeikbI, A., i, 
1160. ^ ,, 
arTotrabydronEphthElaneoaiboiylK 

acids. Brainohyiirojy-, hyilrnij-- and 
iiitrohydroxy-, and their denvalives 
(ScllROElFE, SVASOE, ElSBErK, 
GrM'BB, and Rieubxaahh), A., i, 

ar-Tetrabydronaphthalenesnlphomc 

acids, ai.d oitro-, sod their salts mJ 
derivatives (Screoeter. Svavce, 
Einbick,Geller, and Eieiieasaej), 

ar^rtUbydronaphthalens-l-tbiolaMtie 

acid (Schroeter, Svanoe, Einbka, 
IIEU.EB. and Kiebessahm), A.,1, IZc 

„. and S Tetrabydronapb^tbraim- 
oncuTETRALlNG. H . B. « ■). A- L 1 «' 

7-8-9-lO'Tetr»hydTO-/3-ii»phtb»(iuiiiol 

in. and itsV>'= i'’- 
Grubkb\ a., i, 762 . 


Grubkb\ a.. 1, 7®^- , . jy 

Tctrahydionaphlbiiinci, ao 
and derivatives O- n""- 

GroberI, a., i, 762. .maajMlioli 

or-Tatrabydro— ‘"d ” s-ijAus 

(Schroeter 

andaminopbmmo-.chloTo-an^^^^^^^ 

donvativea, 

(Schroeter, i, 

Gbllbr, and Ribbensa ). 

127 . 
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A.,i. 180, 

ar>T«trah7dro-8'naphthol-8-itLlphonie 
Acidi 1-bromo', and their suits 
and derivatives (Schrortbr, Svanoe, 
EiNBECX, OzLLSfl., and Kiebrnsahm), 

1. i. 127, 

ar-Tstrahfdro&aphthdnltrile (v. Braun, , 
KIOU}AEirHE, DifiLAU, aud GrUB£R\ ; 
A., i,*749. 

«. and /S-Tetrah^dronaphthoylacetyl 
chlorides (Schboetze and TRTIIAI.IN ! 
G.M. A., i*U37. 

a- and. /S-Tdcrahydronaplithoylaeetyl- 
malonio teldi, ethyl esters (Schkoetbr ; 
and Tbtbalin G. m. b. H.), A., i, 
113?. 

^-Tetrahydroiiaphtlioyl'O-beQaoie &eid, 
and its derivatives (Titralin 
G.m.b.H.), a., i. 1039. 
a- and d-Tetrabydroiutphthoylpropioaie 
aoldt (Scerobtbr and Tctkali.v 
G. H. A., i. 1137. 

tetrahydrooAphthylMetle soid, and its 
ethyl eater (dB PoumbkBAU), A., i, 
8^8, 

arTetrahydroa&aphtbylAmiQe, electro- 
lytic oxidation of (O.n'o), A., i, 
1008. 

tstcabydra'^'SapMhvUuninei d-liydr- 
oxy-, and its salts [Takeda and 
Kuroda), a., i, 275. 
{(r-Tetrabydro-aaDd-^-naphthyloiDiDes, 
and tlieir derivatives and nilro- 
(SCRROBTER, KlNDRRMAN.N, DlET- 
RICH, BEvacHLAO, Fleischhaikk, 
Riebilsbahm, and Orsteri.is), A., 
i. 124, 

ar-lstrahydrooapbthylaininesDlpbonjc 

adds (ScHROETER, SvASoE, Einheck, 
Gem, EH, and Rikbensahm), A., i, 
129. 

and ^-Tetrabydroatpbtliylbucyric 
acids (SCHROETKR and 'i'RTRAti.N 

G. M.B. H.), A., i, 1137. 
^'XetnbydroiukpbtbylbntyTyi chloride 
(SCHBOETBR and Tetralis 
G.b.b. H.), A., i, 1137. 
2-8-Tetrabydroii«phthylciocboaii>ic 
acid, and its aalts and ethyl ester 
{v, Bkauk, Hah-v, and SremaxsI, 
A., i. "28. 

Tetrabydro-d-napbtbyldimetbylottine. 
fl-hydroiy«, aud its salts (Takkda 
iind Kdroda), a., i, 275. 

u^-TeUabydroupb^hyltaodUminea, and 

ttipirdeiivativeslScHBOBTBJi, KlSUER- 
N.ASX, DjETBICH, BBTaCHtAO, 
FtEiiscBHAUER, Biebbnsahu, ana 
Oestebmn), a., i, 125, 


2:3^r*TotrabydroiiBpbtbyl«Eepbaiwi- 

wraxine {Scbbobter, KiMDBBJdAKN, 
Dietrich, Beyschlao, Plrisoh- 
HAUER, K 1 BBEN 8 AHM, and Oester- 
LIN), A., i, 125. 

Tetrahydroaaphtbyletbanol, and its 
phenyluretbeue (de Pokmkbeau), 
A., i, 828. 

Xetrahydro.e-napbthylmetbylamina, 

^-hydroxy-, and its salts (Takeda 
and Kuroda), A,, i, 275. 

Tctrabydroiiapbtbylmstbylambiea, and 

their sails and derivatives (v, Braun, 
Moldaen'Ee, Dirlau, and Gruber) 
A., i , 749. ^ 

ar-Tetrahydro-o- and -^-napbtbylaiathyl- 
aminea, acetyl derivatives (Schroeter, 
KisiiEr,man.s, Dietrich, Beybchlag, 
Furischhauer, Riebbnsahm, and 
Oesterlin), a., i, 124. 
o•^ TetrabydronaphtbylmetbylbaiifOie 
BCiddETRALIN G. M. B. H.), A.,i, 1040. 

8-Tetrabydron&pbtbylpbtbAllde 
(Tbtkali.n G. m. b. H.), a., i, 1039. 

2*j8-TetrabydronBpbtbylqQjnoliae, and 
its derivatives (v. Bbau.VjHaun, and 
SermaSN), a., i, 729. 

2-arTetrabydronapblbyIqtusolijie- 
4*carbozylie aoid, and 7*broisO‘ 
(CHEiir.scHB Pabrje Aur Aktien 
voRM. B. Schering), a., i, 952. 

1- aud 2-T»trabydronspbtbyItiuola 
(Tr.TR.ALis G. u. B. H.), A., i, 340. 

'Tr-Tetrabydronapbtbyltbioli (Schros- 
TKR, SvAXOE, Bisbeck, Urlikr, and 
Rirbes-sahm), a., i, 128. 

ar-TetrBbydronaphtbyl-2-tMolacstic 
acid (.Sueroeter, SvasuE, Eisreck, 
Geli-eb, and Riebessahm), A., i, 
127. • 

1- and 2-Tetrabydro&apbtbylthiolae«tic 

I acida (Teiralin G. m. b. H.), A., i, 
340. 

Tetrabydropyran-4:4 dicarbozylie acid, 
ethyl ester (Ka«m and Waldo), A,, i, 
105. 

TetrabydropyrBn-4;6-epir(?-a:4!6-triket«' 
bexabydropyrimldine (Kamm and 
W.aumi), a., i, 105. 

Tetrmhydropyrido-StduninMol*. See 

I:3:5>BeijztriaxuIe. 

Tetrabydrotbiodiaiole, di'thiO' (Guha), 
A„ i, 877. 

&ts-ar-TetrabydrotbioiiapbtheQiiiiil- 
pbonic acid, aodium salt (Schrobtbr, 
.SvAxoK, Eisbeck, Giller, aud 
RiEBrssAHM), A., i, 127. 

2;3:5t6-Tetraksto-I-.4dinietbylpipsr- 
aiine (Forster and Saville), T. , 824. 

TetralasvoflacOMn, and its derivatives 
(Prinoshbim and ScBUAif), A-, i, 

* 1118. 
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Tetralia. See Tetrahydronaphthalene. 

1 ;8s8 :7-TetTamethoxy anthraqnlnott#, 
and 2;4:6:8-<e«raiiitrQ- (HEiXEa and 
Lindner), A., i, 1040. 
4:4^6:6^-Tetraniethoz7anenobenE6iie, 
8;3'-rfiainino-, dihyilrocliloride 

(Christiansen), A,, i, 1203. 
4;6:3‘’:4'-Tetrametlioxy-3-etlioxy-3- 
phenylchroman, 2*hydroxy- (Nieren- 
stein), T., 610, 

7:8:6':6'-Tetraineth0Ey-2*methyl* 

S;4 indano(2':lO ben«opyryUttm fern- 
chloride (CiiABrKEE and Robinson), 

T., 1041. 

4:6:3'?4'-Tetramethoxy-3-phenylchro- 
ma&i and 3*brotuo-, S-bromo-2-hydr« 
oxy-, and 2-chloro- (Nierenstkin), 

T., 609. 

2;8-T6traBiethyld2aminoaoTidina(MouD- 

GlLL), T., 1606. 

3:6*Tfltramethyl(f]'aniinooyanoieUno~ 
pyronia, and its salU (Battrqay and 
Hugel), a., i, 669. 

Tetramethyld laminodlptieny Imethane, 
ooinpoond of toUariom tetrabromida 
with (Lowry and Dcnbrook), A., i, 
446. 

4:4‘'-TdtramethyldramiziodipheAyl* ! 

methane, 3:8*rfmitro. (Moudgill), T., 
1507. 

4':4"*Tetramethyb/iamlnorf<'hydroEy- 
facheonee .(Mckf.rji), T., 551. 
4:4'-T©trainethyl(/j'anuno«2:2'-0Eldo- 
phenylsulphamphthalein (Di'tt), T., 

2394. 

3:6*Tetramethyl<^(AminoMlenozasthoBe 

(Battegay and Kugel), A., i, 669. 

TetramethyUmmonium aluminate, con- 
dition of, in solution (Buezina), 
A., i, 638. • 

ruthenipentabroniiJe (Gutbibr and 

KraI'S.-^), a., i, 16. 

chlorite (Leyi), A., i, 528. 
iodide, compound of iodoform and 
(Steinkoff and Schwen), A-, i, 118. 
Tetramethylaraonium io<lide, comjK>und 
of iodofonn and (Steinroff and 
Schwen), a., i. 118. 
l:2:4.*6 Tetra«ethyl l '^jchloromethyl- 
*-cj/c/ohexadiea-4-ol (y, Auwers 
and ZiEGi.EU), A., i, 121. 

1:3:7 ;9-TetramethyldeoEyaric acid, and 
its Silts (Biltz and Heidkicii), A., i, 
884. . , , 

Tetramethyldiallyl. See 5n*l^iin«lnyl- 
A^^-octadiene. 

TetramethyldiamyloM (Princsheim and 
Persch), a., i, 632. 

Tetramethyld^^anoUrtaininotriphanyl- 

earhlnol hydrochloride (British Dye- 
.sTTFFs Corporation, Ltd., Gbrf-n, 
SacndIrSj and Batk), ^.t i, 1068. *■ 


letramethyldiphenoquinonelnuminiiL 
perchlorate (Kehkmann, Boy, and 
Ramm), a., i, 467. 

Tetramethylenedignanldine, and its 
salts (Riesel), A., i, 681. 
action of arginaae* on (KiEaEL), A., i, 
413. 

TetramethylathanoUriaminodiphenyl. 
naphthylcarbinol hydrochlorfde 
(British Dyestuffs Corporation, 
Ltd., Green, Saunders, and J3 atr), 
A-, i, 1068. 

l:l:3:6-Tetrametbyl-4*ethyl'A2:5s;2/c^o. 

beEadien'4-ol (v, Auwers and 
Ziegler), A., i,«121. 

l:l:3:6-Tetraniethyl‘4-ethyllden9-d-^ 
ri/r2ohezadiene ^ (v. Auwers and 
Ziegler), A., i, 121. 

1:S:4:6 Tetrametbyl fmetroie (Irvtke 
and Patter-son), T., 2697. 

Tetramethylglyeerol chlorohydrin. See 
)3A-Dimethylpentane, 7*chlor0‘^8*rft. 

I hydroxy-. 

8 /3S6-Tetramethylheptan-7-one,i|-cliloro- 
(Hillon), a., i, 717. 

Tetrametbyl- A® “-cycZebexadien-4-ali (v. 

AuwxEs and Ziegler), A., i, 120. 
l:2;4-Trimetbyl<^.V^{ob6zaBfis. etereoiso. 
meric (Skita and Scuence), A., i, 


241. 

2:2:3:3-TetraiDetbyli&delinei and 

5-nitro80* and their salts (Knoi- 
vbnaoel), a., )| 1061. 

Tetrametbyl-d-metbylene-A^’^-nrc/o- 

bexadienes (v. Auwers and 
Ziegler), A., i, 121. 
TetrametbyliBTieio acid, amide and 
methyl eater of (Karp.er and 
Peyeb), A-, i, 809. 

77t«.Tetramethyloctan-6*one, i?-chloro- 

(Billon), a, i, 717. 
Tetrametbylolpbosnboniiim chloride, and 
its deriTitiFes (Hoffman), A., i, B. 
l:2:2:3IetrametbylcT/riopent7l beozyl 
ketone (Rupe and Jaogi), A,, i, 
840. 

l;2:2:3-Tetramethyln^?opeiityl 

o-naphlbyl ketone (Rule and Jaggi), 
A., i, 840. 

l:2;2:3Tetrametbylci/c/opetttyl- 

0 pbenjlethyl ketone (Rtrs and 
.Iaooi), a., i, 840. 

I ; 2 .2: 3-Tetramelhylfryc7c<pentyl P W 
ketone (Rupp: and Jagoi), A., i, mU. 

ldl:253-Tetramethylcyc^opetttylpropjri- 

carblnol (Lbroide), A., i, 2h. 

AW'.Tetramethylpbtbalamide I ■ 

Braun and Kaiser), A.. L «y. 

2:4:2':4'-Tetrametbylpweoll-3:8^ 

oarboiyllc acid, ethyl eater (K 
• SrHLACE. SCHLAYERBACH, and 

i.lu), A., i, 868. 
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1 

and methyl eeter of (Karrer and 
Pbyer), a., it 809. 
«-2:3:3-TatrMiiathyl-ar-tetrah7drO' 
a.napbtliiiLdoUiie, at)d its salts 
{Kkoevbsaobl), a., i, 1061. 
l‘d;7:9*T0traiaeth7lthioaha aeida (Biltz 
and HsidRICh). A., i, 383. 
TstranmiisetobaitiielsnatsB. See under 
Cobalt. 

2-4:6:8-Tetraph«nylpyridi»* picrete 
(DlLTBEYj NiiS-SLEIK, Meveh, and 
. Kavfkr), a., i, 949. 
rstfaphthen*- See Tetrahydroace* 

uaphtheue. * ; 

8-Tetrepropyl«thane. See fie-Dipropyi- 
octane.' 

|i^(fi^pyridinseobaltiseleiiate, dicbloro- 
(iUYKR and Moldenuauer), A., ii, 

73. 

IstrepyridlneferrltetetTMlilcroferrata. 

f/»hydroxy*(WEiNLAyoandKiS8LiNC), 

A., i, 364. 

Tettapytidininni /a-diclilorodinitrato* 
hexachlorodiferrate {Weikiand and 
KtssLENo), A., i, 364 
TeWBanlnnltttln® #i.aichloro»nctachJoro- 
diferrate (Weinland and Kisblixo), 

A., i, 364, 

TetcaqoochromlhexaqaoehremiaeleBata. 

S«e under Chromium. 

TetraaoUi, preparation of (StoliE), A., 
it 689. 

■'etrodon poison. See Poison. 

:extil« ftbrea. See Fibres, 
rhalliom, electrode potentia. of, ana its 
amalgama (fiicifAiiDs and Smyth), 
A., ii, 341, 

flame reactions of (PAPisfl), A., ii, 
528. 

rhallium compounds, studies on 

(Berry), T., 394. 

HialUttiD chloride, photochemistry of 
(Renz), a., ii, 66. 

chlorides, action of, on organo-metallio 
compounds (D. aud A. h. GoDDA Rn), I 
T,, 256. 

chromates (CannkbO, A., ii, 297. 
cadmium nickel nitrite (Chttica), A., 
u, 449. 

arseno', bismutlio-, and stibio*thio- 
sulphates (Caxneui), A., ii, 
378. 

rhalUc-thalloua sulphate (Be.x- 
RATH and KspzNsi'HiER), A., ii, 

504. 

Thalloua borates (Canneri and Mo* 
BEi.u), A., ii, 571. 
bismuth bromide and iodide (Cax- 
XERi and Pebina), A., ii, 
512. * 

chlorite (Levi), A., ii, 667. 


TbaUium 

Thalloua haloids, compounds of am- 
monia with {Biltz and STOLi.sir- 
wbrk), a., ii, 67. 

nitrite, double salts of metallic 
nitrites and (Citttica and Pa- 
ciello), a., ii, 877. 

Thalliom organic compounds: — 
dialkyl salts and diaryl haloids (God- 
habd), T., 36; (D. and A. E. 
Goddard), T., 2B6. 
diphenyl oxide and salts (A. E. and 
D. Goiidard), T., 486. 

TbaUium estimation 
estimation of, in organic compounds 
(A. E and S. Goddard), T., 488, 
Thapsie acid, electro'synthesis of, and 
its ethyl ester (Carmichabl), T., 
2645. 

Tbaamaiite, conatitntion oF (Holden), 
A., ii, 860. 

Theobromine, chloroform extraction 
apparatus for (Scbaap), A., ii, 797. 
soluble compounds of, with alkali 
benzoates and salicylates (Knoll St 
Co.), A., i, 464. 

estimation of, in urine (GUnzbero), 
A., i. 703. 

Theobromine-l-acetie acid (Merck, 
Wolfes, and Korxice), A., i, 1071. 
Theophylline, soluble compounds of, 
with alkali benzoates and salicylates 
(Knoi.i, & Co.), A., 1 , 464. 
TheophyUine-7-acetie acid (Merck, 
WoLFE-s, and Kornick), a., i, 1071. 
Thennochemiitry, unit of msasurement 
in (SwiENTOSLAiveRi), A., ii, 648. 
of organic compounds (Swikntoslaw- 
.SKI), A., it, 19.5 ; (Fajakb), A., ii, 
818 ; (Thirl), A,, ii, 819. 
of BoIutioDs (Lkvalt-Ezersky), A., 
ii, 819. 

Thermo-compression (Delel'ER), A., ii, 
G84. 

Thennodynamice, relation between 
atatistical mechanics and (Tolman), 
A.,ii, 257. 

of tiiixturcs (Waoner), A., ii, 116. 
Thenno-electrio force of metals (Lati- 
mer), A., ii, Si4, 

Thermo-regaUtor iStarkey and Gor- 
don), A., ii, 547. 

Thermos flask, use of, in the laborato^ 
(Bolrlst and Th(.)MAS), A., ii, 
139. 

Thermostat to determine the effect of 
temperature on diffusion (Cholm), A., 

ii, 621. 

adjustable (Lewis and Wood), A., u, 
612. 

^ eltsctrical heating apparatus for (Raw 
s lino), A.^ii, 612. • 
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TMaiolei (Bogert and Abrahamson), 
A., i, 576 ; (Booirt and Meter), 
A., i, 868. 

TUenojlbydroxamic acid, and its halts 
and esters (Jones and Hurd), A., i, 
249. 

Thi<ihacilhi9 thio-oxydans^ growth of 
(Lipman, Waksman, and Joffe), 
A., i, 303. 

Thioeaihamia acids, decomposition of 
azides of (Oliyeri-MandaiA), A., i, 
1007. 

Tkiocaihamides, preparation of (Good- 
year Tire and Rubber Co.), A., 
i, 286. 

interaction of aldelfydes or ketones 
with (Taylor), T., 2267. 

S-Thioearhamido-d-methoxybensoic 
acid (Hermann). A., i. 1151. 

Thiocarbamiae cyanides, preparation of 
(Fromm and Wenzl), A., i, 437. 

Thioearhanilide, compound of chloro- 
picrin and (Ray and Da.s), T., 
327. 

Thioearbimides (Hill and Kelsey). 
A., i. 1141. 

TUoeyanatea (Hill and Kelsey), A., 
1, 1141. 

action of Grignard reagents on 
(Adams), A., i, 531. 

Tbiocyanie acid, tetra*acetjlsa)icin salt 
(Zbmpl£n and Hoffmans), A., i, 
563. 

ethyl-, jS-naphthyl- and phenyl-thiol 
esters (Lecher and Wti'twer^ 
A., i, 641. 

phthaliniidotuethyl ester (Plcher 
and JobN-son), A., i, 549. 
sulphnr compounds of (Lecher and 
^VITTWEU; LecHEK and Gof.drl), 
A., i, 640. 

l:3;4-TlLiodiasol€, 5-amino-2-lh)oI-, and 
its salts Slid derivatives «Gi ha), A., 
i, 875. 

2:5-dtthiol- (LosASircH), T., 2544. 
potaasium salt, compound of cliloro- 
picrin and (Ray and Da.'i), T., 
S26. 

Tbiediaxoles, synthesis of (Fromm, 
Katber, BRIK01.EB, and Fohren- 
bach), a., i, 377. 

l:3:4'Thiodiaaol7l salphide-s, ‘J-tliiol- 
(Losanitcb), T., 2544. 

Tblonaphtbeii'S-earbozyiic acid, and its 
methyl ester (Gesellbchaft fi'i*. 
Teervibwebtung m. r, H., Weisr- 
OERBER and Krubeh), a., i, r>67. 

TUaMpbtbtB'SiS-dlcarbozylie acid, 
and lU matbyl ester (Geheli.'<chaft 
rUa Teervibwertuno m. b. H., 
Wbisbcerber and Kruber), A., i, 
667. • 


S-Tblonapbtben-S'.indoneiiidigo. 

2-Oxythionaphtbenyl>2-iadane-l;S. 

dione. 

2*Tbionapbtben-9'pbenantbreneiiidi{ro 
See lO-Oxy-O-oxythionaphthenyU 

oxyphenanthrene. • 

Thionapbtbensnlpbonie acid, prepara- 


tion of (GESBLLSCBAPT F&R TEERYua 
WERTUNO M. B. H., and Wiiaa' 
GERBER). A., i, 1172. • 


8-Thdon*2:4-dibeaxoyl*l:2(4-triae!o[e 

5-imino- (F romm, Kayser, Brieoleb 
and Fohrenbach), A., i, 379. ’ 


S-Tbion 4:1:2- thiodiaiols, 6-amiho., lead 
salt and its ddibenzoyl derivative 
(Fromm, Kayser, Briegub, and 
FdnRENBACH), A., i, 379. 

Tbiopben series (Steinkopf anj 
Hrrold), A., i, 860; (Steinkopf 
and AugkstaD'Jensen), A., i, S5i 
Thioiniphates. See under Salphur. 

c/s-Tbiosnlpbatodietl^lenediainiDe- 

oobaltlo bromide (Duff), T., 453. 
Tbiosulpbnric acid. See under Sulphur 
Thitaiol dimethyl ether (Majim^ and 
Chiba), A., i, 2C4. 


Thorium, A’.series spectrum of (Dou- 
JSEK, Duane, and Patterson). A 
ii, 463. ^ ■’ 


adsorption of, by basic ferric acetate 
(Brown), T., 1736. 

Thorium o:cide (/Aorta), catalytic activity 
of (Gilfjllan), a., i, 709. 
catalytic action of, on acetates 
(Adki.ns and Krause), A., i 
422. 


reduction of, by metallic tungsten 
(General Ei.ECTRif Co.), T„ 
2236. 

Tboriom estimation :~ 

estimation of, iti mouazite sand (Hp,l- 
MICK), A., il, 164. 

Tborium-C, emission of a-particUs by 
(ShpiKstose and Sculu.vdt), A., ii, 
465. 

Tborium*A', oxidising properties of 
(Lemay and Jai.ou.stre), A., ii, li6. 

TbortYsitite (Schetelio), A., ii, ;i06. 
from .Madagascar (Bon.AXC.Eii and 
Ukbain), a., ii, 517. 
extraction and purification of scand 
ium from (P. and G. UrbaixJ, A., 
il, 504. 

Thrombin and antitbrombin (Pickeri^'o 
and Hewitt), A., i, 1208. 

Tbrombolysln (Ro.senma.vn), A., i, 

Thymine, detection of (Baupisch *cd 
Johnson), A., ii, 238; (Jokxso.'- 
and Baudisch), A., ii, 328. 
detection of, in the presence of sng^r 

* (Deuel and Baudisch), A-, u. 
670. 
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preparation of (Cozje ; Smith 
and Penfold), A., i, 31. 
fliyiiioliiieroiLri'OompOQndf, and 6-iodo- 
(Mameli and MAMBti-MANNseaiEn), 
A., i, 1080 ; (Mameli). A., i, 1082. 
thymol, effict of extirpation of, on 
■ blood-corpnaclea ( A^her and Mat- 
4DHO), A«, i, 298. 

basic peptone In (Felix), A., i, 702. 
Thymus atriatM, conitituents of oil from 
(LEONE.and Anoelebctj), A., i, 400. 
Thymus vulgaris, conatitaents of oil 
from (JjKONE and Anoelescu), A i 
357. _ ’ * 

Thyroid, chemical • constituents of 
(ZuN«), A., i, 397. 

new constituent of the (Saumartino) I 
A., i, 1212. 

proteinogeuie amines in the (Sa.m- 
MAETJNO), A., i, 966. 
effect of, on metabolism and on the 
regolation of body temperature 
(Grape and v. Redwitz ; 
Scoknck), a., i, 491. 
efect of, on creatinine metabolism 
(Schenk), A., i, 1212. 
effect of adrenal feeding on the iodine 
content of the (Black, Hpffer, and 
Rogers), A., i, 966. 
action of, in phloridzin diabetes 
(Asher and Hokhlsberger), A., i 
298. ’ ’ 

Thyroxin, influeaoe of, on alcoholic 
fermentation (Tomita), A., i, 972. 

Tin, arc spectrum of (Hemsalecii and 
DE Gramo.st), a., il, 176. 

Rbctgen«ray spectrum of (dk Broglie) 

A., ii, 330. 

isotopes of (Aston), A., ii, 650. 
liquid, density and surface tension of 
(Hognrss), a., ii, 29. 
rate of solution of, in ferric alum 
(Collenbero and Bodfohss), A 
ii, 431. ’ 

Tin Wrnchloride, thermal constants of 
(Latimer), A., ii, 256. 
catalysis of the formation of, in the 
glow discharge (Paneth), A., ii, 
363. 

hydride (Paneth, Johaxxsen, »nJ 
Matbies; Paneth, Matthias, 
and Schmidt-Hf.bbel), A., ii, 383. 
oxides, hydrated (Weise’r), A., ii, 853. 
Stannous chloride, reduction of nitro- 
compounds by (Goldscumiht, 
Storm, and Hahszl), A., ii, 361. 
oxide and ita hydrates, preparation 
and reactions of (Bury and 
Partington), T., 1998. 
taniuo hydroxide, amphoteric pro- 
perties of (Collins and Wood), T* 


Tin:— 

StABnic acid., isomerism of (Collins 
and Wood), T., 441. ' 

Action Of hydrochloric acid on 
(Collins and Wood), T 1122 
action of alkali hydroxides ™ 
fCoLLixs and Wood) T 2760 

639 *’l 20 r“‘'°“^ (Dkuce), A.;i, 
diw|.iopyloiide and haloids and Ua- 
I'ropyJ tribromide (Dkuce). T 1861 
mercaptides (Wutts and Vaxgin 
dertazlen), a., i, 260 
tctraeihyl and tetraphenyl, action of 
thallic chlonde on (D. and A. E 
Goddard), T., 259, 
tetraphenyl, qm of, in preparation of 
organo-metalhc compounds (God- 
DAKo, Ashley, and Evans), T 

estimation and aepara- 

detection of (Heller), A., ii, 458. 
estimation of, iodometrically (Koh- 
ler), A., ii, 530. 

estimation of, volumetrically (Smith), 
A., 11, 398* 

estimation of, in bearing metal.s 
(NXcel), a., ii, 721. 
estimation of, Tolumetrically, in red 
brass (MCck), A., ii, 722.'^ 
estimation of, and its separation from 
antimony, copper, and lead (Kli.vo 
and Lassiel'r), A., ii, 86. 

Tissues, permeability of (ScHAERPi) A 
i, 290. ■* 


non-protein constitnents of, and endo- 
genous katabolism (Mitchell, 
Nbvkns, and Kendall), A., i, 897. 
action of potassium* salts on (Clark) 
A., i, 399. 

oxidation of xanthine by (Morgan, 
Stewart, and Hopkins), A., i’ 
1078. ’ 

animal. .See Animal tissues, 
animal, vegetable, and tumour, copper 
salts in (White), A., i, 399. 
subcutaoeous, swelling in (Morawitz 
and Denkcke), A., i, 492. 
detection of urea in (Bonnet and 
Haush alter), a., ii, 794. 


estimation of chlorine in (Pico and 
Murtagh), a., ii, 716. 
estimation of the reducing power of 
(Lipschitz and Gottschalk), A., 
i, 296. 


estimation of urea in (Gad-Andresen), 
A., ii, 536. 

Tissue extracts, estimation of nric acid 
in (Stkudkl and Suzuki), A., ii, 538. 
Titananetetra-l-piperidiniiim» chloride 
(Leonard)* A., i, 863. 
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Tohtetu compounds, 

liUaittm iftltt, pbotochamM*] rednctaon 
of (Binrath and Oblxdem), A., ii, 
781. 

redaction of nitroparaffine with (Hen* 
DERSON and Macbeth), T., 892. 
TiCnninm (riohloride, reduction with 
. (Rathsbuug), A.» i, 242. 
action of, on halogen organic com* 
poonda (Black, Hirst, and 
Macbeth), T., 2527. 
fatrochlohde, thermal constants of 
(Latiubr), a., ii, 256. 

««5Q«»oxide, catalytic activity of (Gil* 
IILLAN), A., i, 709. 
catalytic action of, on acetates 
Adkins and Krausb), A., i, 422. 
dioxide, action of light on (Renz), 
A,, ii, 61. 

estimation of, volnmetrically, in 
bauxite (Winch and Chanhra- 
tbeya), a., ii, 459. 
sulphate, use of solutions of, in con- 
trolling the course of catalysis 
(Hofmann), A., ii, 490. 
use of, in estimation of iron and 
copper (Thornton), A., ii, 528. 
Tltaninm eitimatien : — 
estimation of (EiKucut; KanA), A., 
ii, 721. 

estimation of, by redaction (Tbrad* 

WELL, BLUMlNTHAL,and8TARKLR), 

A., ii, 7SS. 

Toads, poison from. See Poison. 
Tobaeoo, biochemistry of (Paris), A., 
i. 211. 

carbon monoxide in the smoke of 
(Armstrong and Evans), A., i, 
1226, 

estimation of fticotine in (Liotta), 
A., ii, 404. 

Tobakn oil. composition and properties 
of (IWAMOTO), A., i, 98. 
o^ToUdina hydroferrocyanide (Cam- 
ming), T., 1296. 

Tolnone, physical constants of (Tim- 
mermans, VAN HER Horst, and 
Onkes), a., ii. 258. 
compressibility of (RivHARns, Baht- 
LETT, and Hodoes), A., ii. 28. 
equilibrinxn of ethyl alcohol, water, 
and (Ormandy and Craven), A., 
i, 215 

nitration of (Gibson, Dlckuam, and 
Fairbairn), T., 270. 
action of pyrosulphuryl chloride on 
(Steinkope and BvohubimX A., i, 
122 . 

estimation of (Zaborowsei), A., ii, 
877. 

MMMtJ'.b-dtbroiDO-, action of sodinm 
with (reens and A., i, 442. 


Tdluen* compou‘nd9^ Jfe sa i. 
Toluene, chloro-deriTatiTes, isomeric 
(Wahl, NoBMAND,andV*EiiBYT*v\ 
A.,i, 442. . 

6-ch1oro-3-amino* (Goldschmidt ami 
Strohmenger), i, 1065. ^ 

(fM:h]oronitro*deriTatiTea (Davies},! 

nitro-derivatives, equilibrium of*with 
carbasole and acenaphthefie (Kbe 
MANN and Strzelbr), A./i, i 7 e 
in-Qitro>, nitration of (Brady) t 
328. •’ 

Toluenes, bromo-, oxidation ‘ of, ^th 
potaasinm (Bin? 

LOW), A., i, 998. . 


nitro-, equilibria in binary systemi of 
(Bell and McEwen), A., i, 72s. 

p-Tolnenaasofarfnr7Ud«ne*;8.naphthyl- 

amine (Fischer and Meier) k \ 
956. 


Tolueneato-o-hydroxybeniylidese. 
d-naphthylamine (Fis^chkr 
Meier), A., i, 956. 

Tolnene-4>a80*A‘naphlhol, 2:6-rrichIoio. 
(Davies), T., 813. 

o>Tolneneaso*3-naphthylamine, and iu 
acetyl deriTative (Fischrr snii 
Scunvarpacher). a., i, 957. 

jP-Tolaane>l*tso>5>nitTo*^'&aphth7h 
amine (Morgan and Cuazan), A.,i 
181. 


l.^.Toliieneaio-8-nitro'8-napktliyl> 
amine (Morgan and Gilmour), A., 
i, 380. 

S-o-Tolueneacophenol (CHAmwiY and 
Hill), T., 2758. 

P'Toluenediazonium chloride, compoond 
of bismuth trichloride and (Chal- 
LKNOER and Wii-KisaoN), T., 103. 
o-Tolaenesulphonamide, electrocbemical 
oxidation of (Fichtsb and Lowxi, 
A., i, 242. 

oxidation of (Pamfilov), A., i, 928, 
P'Tolneneanlphonamide, compound of 
triphBiiyl8rsiae-;>-tolueneanlphoiiy]- 
iinine and (Mann and Pope), T., 1054. 
O’ and p-Tolsenesulpbonamides, thermiil 
analysis of the system (DobiwanskiJ, 
A., 1, 1132- 

f>*Toiaeae'7>'ialphonbeni7lainids(FARB* 

ENFAItRIKEN VORM. F. BaYER i 

O-.), A.p i. 999. . 

TolBene*;j*lulphondi*/>'tolylainids, 

its deriTatives (Hai.beekann), A., 
1134. . . 

8-/>'Toluenesnlphoneeoumarin, 

oxy- (TrAoer and Bolts), A.> l 
268. _ 

p-Tolnene-p^pbonethyUmide (rABB- 

‘ KSFAKRI*** TOKM, F. BilEB 4 
Co.), A., i, 999. 
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Toluew cwipoundi, » 1. 
ToUeftMOl^iiio Mid, 4>tolaen«Bal- 
phoumdtnjlftmidoph«Qyl eater (So- 
ciety or Cbekigal Ihdustry in 
Bable), A., i, 31. 

Tola«tt«*i?t-iTilphonU .acid, e-chloro- 
5-nitro-, ofttaliic salts and amida of 
i (Davies), T., 789. 

Toltt«»e*P*«alphonio aoid, l-methyl- 
liapaTeriniam, 1-methylpyridinlum 
and* phanyitrimethylammonium 
8alts-(FOLDt), A., i, 732, 
0-chlorocthyl estor (Clemo and Per- 
’ kin)i T., 644. 

traosfonnationa of diarylamides of 
(Halberkann), a., i, 1132. 
TolaeES'P^alphonp^ayl-p^talylamlda, 

and its ddrivativea (Halbeuean\\ 
A., i, 1183. ■ '' 

f/t-Tolaenssalphonyl chloride, d-chloro' 
and 6-chloro-5-n.itro- (Oaviks) T * 
787. ■' 

SToIuena'P-talphonylaminoaesnapli- 
tliane (Fleischer and Schrasz) 
A., i, 1144. ■ ’ 

;).Ioln«nesttlphonyl.o"-aniUno-p‘’.ben*- 
enea*fl>3-naphthol (HalbekkasvI 
A., i, 1133. 

y-Tolnenesalphonylbenzeneafo-B-napb- 
thol (Halbekkann), a., i. 1133. 
3-;j-T<iluene8ulpliottyleottmarln (TrSoer 

aud BgLTE), A., i, 267. 
3Toltien€-p-itilphonyld«xtroas (Freud* 
ENBEun and Ivf.rs), A., i, 524, 
Tolaene-p-aulphonyldextrosediacetone 
{Freuuendeeo and Ivkius), a., i, 
524. 

o'-pToluenesnlphonyldiphanylnitroso* 
amine (Halbehkasn), A., i, 1132. 

3-p*ToluenefiUphoayl-2-iii€thylqaiiioI* 

ine, and its salts and derivatives 
(TflfiOEP. and Menzf.l), A., i, 269. 

jJ-Tolueneanlplionyl-2-nitro-3-anilino- 

y-pbenetidin«{KEVBiiniN and Koetii- 
tlSBERGER), A., i, 538. 

pTolueae8ulphonyl-3:6-diiutTO.2.anU- 
ino-p phanetidina (Kevermn and 
Kukthlisijkrger), A., i 538 

?-TDlueneialphottyi.2;8-dmitro- 

"'■^^^yl'P'Pbenelidiae (Ksvekdi.v 
and Roethlisbekger), A., i, 53S. 
?>*Tolueneittlpbonyl. mono-, di- and tri- 
tutro*;; phonetidines, ami their deriv- 
ahyes (Kbvkrdis and KoEfifLiSBBRc- 
ER), A., I, 538. 

(iaoMM and Ho.vold), A., i, 530. 

mwdtrivatives (Revirdix .„d 
a., i, SS8. 

V '-'JOEii and Ms.vzkl), a, , i, 270. ' 


Tolv.ene cmipounda, Mfl. 

(Feebdenbeko and Iters), A., i, 
ethylene (Fromm and Siebert), A., i, 

7)-Toluenetiilpiionyi.pj,iyjjy||ijy^^ 

(Fi.ojim and Siebert), A. i sag 

A* T 52/’^*'"“’'’''““^“ 
Tolnenep-aniphonyltriaMtylmathTl. 

('■'‘eodexbero and Iters), 

JJ-Tolwo acid, brorao-2-ainino-, and its 
denyatives (Wheeler and Smitbbt). 
A., I, 332. 

Tolmo acids, solubility of, in Evlenoa 
(Ohapa,s), a., i, 339. ^ 

Tolnic scidB, btomo. and chloro-deriT- 
stives, and tbeir ethyl eateps, amides, 
bromides, and clilerides (Datie.; 
and Perkix), T., 2202. 
dinitroaraino., methyl ester, and tri- 
nitro-, and their silver salts and 
f<>iyi ester (Giba), A., i, 634. 
Tolnidme hydrochloride, formation of 
from methylaniline hydroehloride 
(Beckmann, Corrxns, and 
LiESi^HZ), A., i, 635. 
hydroferrocyanides (Gumming). T 
1293. ’ 

(>-Tolnidine, separation of, from p-tolu* 
i-ln»e (CuMMiNc), T., 1293. 
w-Tolaidine, <if-w-chloro- (Goldschmidt 
and Strohme-vger), a., i, 1005. 
6*ioilo*, and its hydrochloride and 
acetyl derivative (Burton and 
Kenner), T., 680. 

.5-nitro-, preparation of (Brady, Day, 
and Rolt), T., 627. 

/'-Tolnidine, 2;6-dichloro-, and 2:6-c/<'- 
chl4>ro-3-nitro-, and their deriv- 
atives (Davies), T., 813. 

2;3- and 2:5-ff«iitro- (Scott and 
Robin.son), T., 844. 

Toloidines, dinitro- (Brady, Day, aud 

Run), T., 526. 

Tolnidise-blue, metachromism of 
‘Schwa::/ and Herrmann), A,, i, 
930, 

7>-Tolaidiue-»£-5ttlpbonie acid, salts of 
(Sr-OTT and Cohen), T., 2039. 

0 - and 7>-ToIiiidineiulphoaitPilei, and 
their salts (OLiVERi-ilANDALA), A., i, 
1008. 

Tolaidinoantbraqainones, amino- 
(Badischb Anilin- a Soda-Fabrik), 
.A., i, 942. 
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Tolwne compoutids^ =* 1, 

4-ToIiudioob6iifOBitrlle6, 3-i)itro> (Mat* 
taab), A., i, 251. 

0- p'-TolnidiaobeDioylbeai6Be, o*2'’>nitro* 

(Mater and Frednd), A., i, 
366. 

l8*j7>ToliiidiaobQtpio aoid, ethyl ester, | 
and its hydrochloride (Stoermer and 
Robert), A., i, 519. 

jf-Tolaidinoethylitaebnlo aeid, ethyl 
ester (CARHiiBE), A., i, 819. 
lj}ToluidiiLO‘2furyl*6*methylbeDi* 
imliLaiele (Fischer and Meier), A., 
i, 967. 

1- o-Tolaiditto-d'farylaApbthiminatole 

(Fischer and Schwappacmeb), A., i, 
957. 

l*^TolTildiiio-2*ftiryliiaphUiiminatole, 
and its nitrosoaiuine (Fisciiek and 
Meier), A., i, 956. 
l*p Tolai^o*4 hydroxynaphthaleae 
(Kalle k Co.), A., i, 824. 
l-/j-TolaidlnO'2*0'bydroxyphenyl- 

d'Biatbylbensliniaasole, sod its di* 
acetyl deciTatire (Fischer and 
Meier), A., i, 957. 
I*p-Tolaidiiio*8-o*hydroxyphejiyl- 

nfipi Hiiifniw*j Qle, anti its dia<^elyl dc* 
rivatire (Fischer and Meier), A., i. 

956. 

l-o^Tolaiditto*2'hydroxyphettylttapbtb* 
imioaxelei, and their dciivalires 
(Fischer and Schwappacher), A., i, 

957. , . 
3-/>-Tolaidino-5-ketbi>ooxaaolo, and ite 

deriTatiTea (WouRAtL), A., i, 874. 

3- P'ToIuidino-5-ketopyrasole, anti its 
hydrochloride and acetyl deri\'alive 
(WoRRALL), A., i, 875. 

4- p Xoloidlno 2 metbylanthraqaisose, 
l-amino- (BapiSche AniUn- k Sopa- 
Fabrik\ a., i, 942, 

l-o-Tolaldioo-S-methylaaphtkiminasole. 
and its acetyl tlrrirative (Kischki: 
and ScHWAPPACKXB), A., i, 957. 
i-o- and .p Toialdiao-l:4 aaptbaq1liIl- 
oaM,2;3--7^b^omo-5•hyd^oxy-■: Wmkki.- 

ER and Andrew's), A., i, 354. 
l-o-TolaidinO'e-naphtbimlnazole, aii<l its 
nitroBoamine (Fihciier ao'l .'^chw.vp- 
PACHEr), a., i, 957. 
^-TolRldijio-?’'pkea«to!«earbaiiiid#s 
(Speckaw), a., i, 580. 
l-o-ToluidiaO'2 pheayl'a-aaphthimis* 
aaola, aii.d its ^>tcrate (Fikciicr and 
Scrwappacher), a., i, 957. 
l p-TolEidino-2'ph«nyl*a napbtblaia* 
axole. and its nitrosoamiiie (Fiw hbr 
and Meier), A., i, 957. 
2*j>-Tolnidiiitpb«flyl-;7'tolylsalpboae, 
and its derivatives (HalbekkaMi), 
A., 1,^133. 


Tolutne compowuiSi Mi ca i, 
S-m-Tolaidine'i-m-tolyl'liSilid'tetr- 
aiole (StollE), A., i, 689. 
^TolnoylamlnobenEols R^ldi (Law 
rakce), a., i, 840. 

p-Tolnoyi’O'benioio aoid, preparatioti nr 
(McMullen), A., i, 140.* 
p-Tolooyl-m-benioio aoid, and its silver 
salt and methyl eater (Smith) a 
141. ’ ■’ ’ 

Tolaoylbofiiolo aeldi, aminoh^drctxy. 
hydroxy-, and uitrohydroxy. (Eniil 
and •Widmek), A., i, 261. 
ietraliToiTio-, icimiodo- and nitro*, and 
their methyl eaters (LAWRAycvi 
A., i. 340. • ‘ 

rn-TolaoylbenBoio aeida, A: 4- and 
3:6-rf»chioro“2->>-hydroiy- (v. nj-j, 
Knesebzck and Ullmann) a : 
359. ■ ■’ ’ 

o-Tolyl A-chloroathyl ether, and y-niiro. 

(Clk.mo and Perkin), T., 646. 
p-Tolyl p'-amino- and p'-nitro-berizyl 
ethers (Pummerek, Melamiu, ind 
PUTTFAKCKEN), A., 1, 1163. 
methyl ether, 3*chIoro8uI|)hoDyI de- 
rivative, preparation of {Stewari') 
T., 2558. 

/'-Tolyl-o-acetoxyityrylonlpbone (Tko. 

GEK and Boltb), A., i, 268. 
AV-Tolyl-zS-andaoetbyl hydiogeD lul. 

phate (Saunders), T., 2673. 
S-Tolyl-danilinosietbylaoe^^lyozal- 
ones, 2*tliiol* (Dajns, Thompso.v, 
and A.sbniwre), A., 3, 1185. 
;nTolyM aailLso-nA-tolyUnlpboiie, atd 
its derivalivoa (Halderkan.v), A, i, 
1134. 

o* and p-Tolylarsinei (Palmer aad 
APAJja), A., i, 786. 
l-/rTolylbensotbiasole, and its detir- 
atives (Boceiit and Meter), A., i 
868 . 

;»-Tolyl*o*benaoyloxyotyrylaulphoae 

(Troger and Bdlte), A., i, 263. 

l-na-TolyM-banxylidesebydaittom, and 

2 thio- (Hill and Kelsey), A., i, 
1142. 

y^-Telylblurot (Fromm and Weszl), A , 
i. 438. 

O'p-Tolylwobutyric acid, /aS-rfioiiioTo 
(v. Adwers and Zieolkr), A., !, 


40. , 

olyloarbaBine cyanide (Frohm «n4 
)'enzl), a., i, 438. 

yl*8:4*dlao«toxyityrylitilpbon« 

FniiOBR and Bailte), A., i, 288. 

yl-2:4*4ibonxoyloxyityryl«ilpww 
rnwER and A., i. 26o. 

■Tolyl-2:8*dib«uyI-6'methylqua- 

xallBB, oa'-dtcyano- (Durr and SE^], 
2666. 
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Toluene compounds, 

0- and ;>-Tolyldi-o-hydroxyb«iityl&r*me« 
(Palmek and Adams), A., i, 786. 

0. and p-Tolyldi-a hydrozyethylarciaei 

(Palmer and Adamh), a., i, 786. 
m- • and F-Tolyldiphenylmatbaae, 
dibydroxy- (Mackenzie), T., 1698. 
2:4Tolyl«nedlaniin8 hydroferrocyauide 
. (Gumming), T., 1295. 
compound of telJurium tetrabromide 

wifti (Lowy and Dukbeook) A i 
446^ • /> •. » 

»-Tolyletkvlcarblnol (v. Auwebs and 
^ Kolligw), A.^ ii, 176. 

1- ;j rolyl 4-ethylpyrroUn«.5-one-3-cArb- 

ozylle acid, ami iti^ ethyl eater (Car- 
riEre)» a., i, 319. 

p-Tolylftu:yl-2-keto-3-m8thylfi/cZobexyl- 

metbane (Wolff), A., i, 668. 
3-fii-Tolyl-4*glyoxalon«, 2-thiol- 

(Dai.vs, Thompson, and Asesdorf) 
A., i, 1185. 

l-i/i-Tolylbydantoln, and 2-thio* (Hill 
and Keuev), A., i, 1142, 
;3-Tglylhydraxin0, m-nitro-, proiiaration 
of iDavirs), T., 720. 
y-Tolylbydraaineiulphonic acid, 
Hi-iiit^ro-, arnmonuim salt (Davies)’ 

f-Tolybo-bydroxyatyrylanlphone (Tsdo 

ERand Holte), A., i, 267. 

Tolyl-2:4-c?tliydroxyityryIiulpbone, and 

Its dimethyl ether (Teooer and 
Boltz), a., i, 268. 

i/i'Telylideneantliranilic acid (Kkelbv, 
Rooers, ami Swlsher). a., i, 935 
5-Tolylimiao-2-thio-3-aaphthyl-2;8;4:5. 
tetrahydro - 1 : 3 ;4- thiodiazole ( G u 11 a) 

A., 1,877. 

5-TolyUailno*2-thio-3-ph€nyl-2:3;4:5. 
tetrahydro-l:3;4-thiodia»ole (Guha). 
A., 1 , 877. ' 

5-roIylimino-2-thio-3-tolyl 2:3;4:5- 

tetrahydro-l ; 3 :4-thiodiazol e (C i ii a V 
A., 1, ^ 76. 

7^TolyI-0-methylbenaimixia2ole 1-6- 
hydroxy., and its salta (Jacobses^ 

A., 1 , 593. 

2-5a.Toiyl-3-methyluidole, 2-^hydroxy- 
('. Auwers, Hilliger, and Wulf). 

A., 1,1193. '* 

^-Tolylmethylnltroaoamine (Srn.v idt 
and Fischer), A., i, 822. 

2-P Tfllyl.o^.naphthatriazQle, 6-smino-, 
aiia Its derivatives and S-nitro- 
(Morgan and Chazan;, A., i, 


y-amino., and 9.nitro- (Morgan and 
tjiLMouR), A., i, 880. 

thol (Morgan and Chazan), A,, 


*-o. ^fnpounds, He =a 1. 

j9-hvdroxv /■ w 

? ('Vaiil and Lantz), A., 

and 

STtn.7), T^utr ‘"i 

and PuTTPxiSEN) “’i 

tnane, and its derivatives iPirv 

AurZ””'? ,*“'*' ^^B-lrichloTo. 
B o Tnwir “ 7 Jbliciiek), a., i, 842. 
^ '8-3:5.djhTdr- 

1164 “od AuaMs), A., i, 

a-y-ToIylprozsn iSy-dicarboiTlic acid 

r n94 .““'’ ^bbLi)"A^: 

a«d, ethyl ester (CABnitliB), A., i, 

o-TolylenlpIiamic acid.^t-amino., benzoyl 
deriFatlve, sodium salt (Wiil aiid 
Wassermann), a., i, 1006 

salt 

(Weil and Moser), A., i, 444 

0- Tolyl.p-aolphsnutilphoaia ' acid 

^1110-, sodium salt (Weil and 
Wasser.man'n), a., i, 1007 

(bnoMM and Sikbeki), a., i, 643. 

1- ^-TolyLl ;2:3;4-tetraeolo, 5-amino. 

(tsTOLLd), A., i, 689. 

.p-TolylthioIacetaldonTde, plieuylhydr- 
atone and tolvlmercaptal deriyatires 
of (1 ROJIM and SlEBEKi ), A., i 642 
/i-Tolylthiolthloacetie acid,p-tolyl ester 
(ZKOMM and SiEBERT), A., i, 543. 

«f-Tolyltoluquinonedi-imide (g’oi.d- 

SCH.MIDT and Stkohmenger) a i 

Tom^ato (Solatium. csculetUntti), proteins 
of the seeds of (JoHNsand Gersdorpf). 

a., i, 800. ' 

Toxicity (Kona and Bloch ; Kona and 
Hack), A., i, 65 ; (Rona and Rei- 
nickk), a., i, 67 ; (Rona, Aibila, 
and L.^bnitzki), A., i, 959. 

Toxinc, formation of, by bacteria (Wal- 
bum), a., i, 902. 

chemical nature of (Salkowski), A 
i. 1216. 

adsorption of, by aluminium hydr- 
oxide (Rakuzin), a., i, 1199. 
action of metals on (Erdstein and 
Fubxh), a., i, 90. 
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TrMt, Indian forest, oils and fata from 
tlia seeds of (Rau and Simomsen), 
A., i, 1100. 

Trebalose, fermentation of, by bacilli 
(Kobsr), a., i, 407. 

Triaeetln, hydrolysis of (Yamazaki), 
a., i, 422. 

8:4:0-Triaoetoxyityrene, M.nitro- 

(Rosenmuwd and PrASKKncH), A., i, 
1080. 

7«C*Triaeetyl-i8ehloroaoetylElaeose, 
«-chloro- (Brigl), A., i, 22.5. 

TfC-Triacetyl-^-^nchloroacetylglaeose, 
a-cbloro* (Brtgl), A., i, 225. 

Trlaoetyl'ethylglnooside-Cbromohydrin 
(Wrede), a., i, 226* 

TriaoetylEalLaldehyde, and its deriv- 
atires (Kosekmund and Peanskuch), 
A., i, 1030. 

7*#C*Triaoetyl^laeose. a- and ^-forms 
of, and its a;8-anhydrid6 (Buigl), A., 
i, 1117. 

o-chloro-, and its 
d-chlorosnlphinita and a^-dtchloro* 
(Bkigl), A., i, 225. 

3:6:6-Triaeetyi- 1-methyl glucosamine 
(Irvinf and Earl\ T., 2881. 

7<C-Tr^etyL'a-methylglaeoside 
(Briol), a., i, 1117. 

Triitoaiayiphoiphise-ethyllmine (Stau- 
DINGER and Hau^eh), A., i, 70. 

Triuoamylphoaphlnephenyllmine (Stat- 
DINGER and Uai’SBu), A., i, 70. 

Trlisoamylphospbinephenylphospbaside 
(Staudinoeu and Hauser}, A., i, 
70. 

Trianilinearalne bydrochlorid<^ 

(Schmidt), A., i, 285. 

3:4:5-Tri-p-anisyl7£ooxaKole (Mkiskk- 
RBiUERand WftntZAHN), A., i, 177. 

Tria^aotripyridinemagnesinm ohloiide 
(Spacu), a, i, 859. 

Triaao-gronp (Forster and Sas m.le', 
T., 2596. 

S'Triuoearbaxole (Moiu^as and Krad), 
T., 2714, 

a-Triaio ;3 bydroxy-6 pbenylpropionio 
Mid (Fokstkr and Saviu.e), T., 
2695. 

l:2:8-Triazole, 4;5'»ficyaiio-, ;uul its 
deriTatives (Gkisckkevitsuu Ti;<>rui. 
MOVSKi), A., i, 724. 

IxSid-TriEMle, 5-amiDo and 

3:5-(ftthiol, and their salts (Fromm 
KatbSR, B^IEOLEI^ and Foiirkx- 
bach), a., i, 879. 

TrwelM(AKHDT, MlLnE,Ts<;iiFN84-HEK, 
BiELicn, and Eckert), A., i, 
277. 

synthesis of (Fromm, Kayber, Huif.- 
GLIB, and FOhrenbac'H), A., i, 
877.* 


Triaaolss, aromatic, preparation .e 
(Kallb it Co.)» A., i, 61. 
l:2:3-Irlaiole-5-oarbozylio 

4- cyano-, ethyl* ester (Grischke’ 
vitsoh-Trochimovski), A.,*i, 724 . 

a-TriasO'/S methoxy-6-phenzlpropronic 

acid (Forster and SaVilli) t 
2601. 

Triasosulphole, and its compound with 
mercuric oxide (OLiVERi-llANDALi^ 
A., i, 1008. ^ 

Tribenzoylgallaldehyde, and LA deriv. 
atives (KoaENUUND and PFAHNKurMl 
A., i, 1030. 

Tribenioylphenylmethase (Meisex- 
HKIMER and WrtBEZAHN), A., i, lyg 
Tribenzylamine, ^ri-o-hydroxy-*, hvdro- 
chloride (ZrmplT.n and Kunz), \ j 
564. ’ * 

Tribensylmethyl chloride (Jo.ves aiiil 
Scott), A., i, 454. 

Triisobntyloarbinol (Skkaup and 

FRErNDi.rcH), A., i, 540. 
Tribntyrinase, action of kaolin on the 
activity of, in serum (Olsen), A i 
292. 

2:4:4-Tricarboxy<r2/rfobiitane-l'acetlc- 

3-a-propiosie acid, 2-cyano-, ethyl 
ester (Ingolp, I’erren, atid TuonpE) 
T., 1788. 

2t4;4-Tricarboxycf/f^c-butaiie*l-maIoiiio- 

5- B’propionie acid, 2-cyaDo-, ethyl 
eater (IxooLi>, Perres, and Tiioepe) 
T., 1788. 

TrkAiiia emeltca, mafnrra tallow from 
the nuts of (Risni.), A., i, 1102. 
^oTricotoio acid, and its ethyl es(F-r 
{Lf.venb and Taylor), A., i, 715. 
tsylricosyl iodide ( Ley kn e and TAYLoii), 
A., i. 715. 

wyTricosyl alcohol (Lkve.ve and T.4V- 
i.OH), A., i, 715. 

i'-oTricosylmalonle acid, and its diethyl 
e.sier (I.etrnk acd Taylob), A., i, 
715. 

Tridymile from Italy (Billows), A., ii, 
578. 

2:4:5- Tri;*-ethoxyphenyloxasole 
(SrHoKBERG and KraemeiO, A., i, 
664. 

Triethylamins, action of, on ketopinyl 
chloride (Wedeki.no and Weinami), 
A., i, 549. 

Triethylammoninm ruthenipentabromidt 
(Gi-tbibB and Krai'h.s), A., i, 16. 
Triethylene fri- and (fi'm-sulphiflea, 
thtdr compounds with mercuric safe 
and with ethyl iodide (Ray), T., 12i.. 
Trietbylphosphinebenioylimine (Staid- 
iK<sKR and Hauser), A., i, “0.^ 

,Tr iethylphosphiaa- ethylimine r aud- 

[HUZB and Hauseu), a,, i, <0* 
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Tn«tli7lpluiphlneifflifl«a«l&« (Stacd- 
iNGEa and HAUBBa), A., i, 70. 
TriethplphoaphinametliyUmliiA (Staud- 
INGBK »pd Haubbb), a., i, 70. 

(Stavd- 

iKgbk and Havsbr^, A., i, 70. 
^atb^latilpheniiua bromide, absorption 
gneecrtof, in varions eolvenl8(TAYLOE 
sud L»wi8), T., 665^ 
g.XrigftiloylleToglaooian, and its 
potasaiuin salt (Kakeer and Salo- 
S,)N), A., j, 267. 

^gl^eolamidio acid, tri'p-anisylamide 
onHli.n and KBUBV), A., i, 1141. 
TribexOsaS) pona*acetyl derir- 

ative (j“j€TET and Jahn), A., i, 987. 
2;3;5-Triketo-6-a-methozybenz7M:4- 
dlmethjlpiparazlne (Fokstei: and 
Savilie), T., 624. 

2 -. 3 i 5 -Triketo 6-a-metlioxyb«nfyl-l(or4)- 
metbylpiparaxina (Fursteh and 
Savjub}, T., S24. 

acetite of 

(Rossi), A., i, 605. 

2 : 3 : 5 Trimetliozybentoie acid (Falti-^ 
and Neumann), A., i. 570. 
2:4:4'-Trlm6thox7benxopbeacne (ZiEc- 
LER and Ochs). A., i, 1049. 
2;4:3-Tiimetlioz7b«nxfiideii«aotbra- 
nilic aald (Kkblev, Koceich, and 
Swisher), A., i. 935. 
6;7:8Trlme(bozy*l:2dimetbyM:3:3:4- 
tetrakydroi'ac'qnizioUiie, salts of 
(Shath), a., i. 165. 
':5';6'-Xriniethoxy-2-elbyl-324-indeno- 
(2‘’;l')-beaxopyryIiunj lerricbloiide 
(Crabtree and Kobis.son), T., 1037. 
7rimetboxy-i3 gambier-eateehinearb- 
oxylic acid (Nierek.steim, T., 28. 

6 7:8-rriiiiethoz7 l-metbyl-3:4 dibydro- 
isoquinoline, and its salts (SI'aITJ), 
A., i, 165. 

7:5':6'-TruDetliozy'2-niathyl-3:4-iodeDo- 
i3';l)'beQsopyryliam ferricliloride 
(CrabtkEB and HOBINSON), T., 
103B. 

6;7:g-Triin€thozy-l-methyM :2:3;4- 
tetrabydro/^oqainoUne, salts of 
(Spath). a., j, 16.5. 

l:8:4-Trmethoxyphenyl ityryl ketone 
(liBANu and CoLUscuoKN), A., i, 
452. 

8;7:8-TTmietlioxy-l:2;8:4-t«trahy4rai''o- 
^oLnoline, and its salts (Si’.atu), A., 

i, 165. 

Jrimethylamins chlorite (Lbvi), A., i, 

h-1%. 

liyilroferrocyanide (CUMMiNoV T,, 

1297, 

^methylaamcmiua rutheoipeDta- 
promide (Gutbibb and KBAoas), A., 
1. 16. 

cxxn. ii. 


^^•®'^“ttethylaiiiluie, 4(?).chloro- 
(<-»0U)scHMii)T and Stbohmengbb), 
A., i, 1005. ’ 

2:a:4Triinethylbemaldehyde, O-hydr- 

oxy-, and its semicsrbazone (v, 
Auwers and Ziegler), a., i, 121. 
2:8:5*Triiaetbylbeu2eiie, l*dichloro* 
ainiuo- (Goldschmidt and Si-roh- 
MEMcEu), A., i, 1005. 
^^r-Trimethylbntane (Chavanne and 
LejkuseJ, a., i, 417. 
^ry'Trinietlvyl.A<*-bntylene(CHAVANSB 
.ind I.RAKUKE), A., i, 417. 
ftoa-Trunethylbutyric acid, 3-hydroxy., 
ethyl ester (Leroidk), A., i. 218. 
Trtmethylcamphorylniethylammnntnm 
bioinide, prepardtioii of (Ku?e). A., i 
666 . . 
l:2:3-Triiaetbyl-6-rfj-»-chIoroethylbenx- 
ene (v. Auwers and Ziegler), A., j 
121 . 

l:2:8-Trimethyl-l-dichlorwnetbyl- 

A*''.c^i/c76liezadien-4-eDa, ami its de^ 
rivAtives (v. Auwers and Ziegler), 
A., i. 121. 

l:8:6-Trimethyl-l-rf?'chloroinetbyl- 
A-*'<T/c/t>hexadien-4-one, 5*chlorn. (v. 
AI'wek.s and Ziegler). A., i, 145. 
1:7:9- Trimetbyldeozyorie acid, and Its 
salts (BlLiz and Bt'Ww), A., i, 
3^3. 

3:4:5-Trimetbyl-2:6‘dibroiDi>!9etbyl> 
phenol {\. AuwEit.*; and Saurwein), 
A., i. 1033. 

3:4:5-Trijnetbyl-2:6-dibydroxymelbyl- 
pheool (v. Auwers and Saukwbi.s), 
A.. 1. 1033. 

Trimetbylene chlorohromide, action of, 
on aliphatic ketones (Billo.s}, A., 
i, 717. • 

dinitrate (Bi.e< hta), A., i, 518. 

2:4:5- Tri-mp-netbylenedioryphenyl- 
ozazole (.SchO.n'BERG and Kraesiei:), 
A., i, 665. 

Trimelbylene glycol, poly-ethers of 
(Uojahn), a., i, 10r>. 
preparation of, 3-bromo- and 3-chloro- 
propiouic acids from (Rojahn), A., 
I. 105. 

estimation of, in crude glycerol (Cocks 
and Salway), A., ii, 232. 
/wr/TriisetbyleneAspbtb^eiie, and its 
derivatives (Flkischer and Retze). 
A., i, 1138. 

Trinaetbyletbyleae. See S-5IelUyl- 

AA-l'Ulyleue. 

I:l:3-Trimetbyl-4-ethyl-A*®-cf/rioheza- 
diene (v. Auwers and ZiEOLEn), A., 
i, 120. 

l:l:3-TrimetbyI-4-etbyl-A2®-cyc/obexa- 

dien-4-oI (v, Auwers and Zi|aiER), 
i, 120 . 
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TrimethyUthyls^thuie. ^ ' 

raethylhotane. 

5:1^6'-Trimethyl*9-6thylt‘hloMooyaalna 
iodide (Braunuoltz {ind Mills), T., 
2007, 

TrimethyltsosogenoUlkamiiLe, and its 
hydrochloride (Takeda aiii Kuuoda), 
A., i, 276. 

2:3:S-Triinethylglacoid, oxidation of 
(Haworth aod Leixoh), T., 1929. 

2:3:6*Trimdtliylglaoo«6. and its detiv- 
atives (Iryink and Hirst), T., 1213. 

a/33-Trimetliylglntarlo acid, aa'‘di- 
^auo*, A'*[uethjI‘W*iniide (Kon auil 
TuoRi'E), T., 1799. 

88S-Trimdthyiheptan-V*one, ij-cliloro- 
(Billon), A., i. 717. 

TrlmethylhomogalloylhomoToratryl* 
amins, and its •lerivativea (^Spatu and 
Bohm), a., i, 1175. 

Trimethylmalamlne, Irt'cyano* (&1 ape* 
LUNG and Kern), A. i, 440. 

1:1 ;2-Trimethyl-4*methylen,«- 
hexadiane tv. AuwEusand Zieglei:), 
A., i, 120. 

2:S:€-Trimethyl methylglacoside (In* 
VINE and Hirst). T., 1221. 

Trimethyl mdthylxylofllde, pre|kantion 
of (CARUITHER.S aiul HiKST), T., 
2304. 

Trimethylmaeie acid, methyl ester 
(Kahuek and Pevei:), A., i, S'>9. 

3:4:5-TrimethylpheaoI. See Houiimel' 

litenol. 

S:6:6-Trimethjlphenol. See 

Cuinenol, 

^y7'-Triin«tliyl-5-propylheptan-05-dioI 
(LruoIDE), a., i. 218. 

TrimethyhdopropylmethaDe. See 

flfl 7 Triineth) Ihutane. 

aBd'Trimethylpropylpboaphime acid, 
o-hydroxy-, lead salt (C-ivant, Mac* 
Donald, and Kinney), A., i, 186. 

2:4;6-Triinelhylpyriditi« platinichloriJ© 
(EmmeuT and Werb;, .\.. i, 630. 

2:4:6*Trim«tbylpyridinituii bensyl iodide 
and [>erchlorate (SVeitz and 
A., i. 1188. 

2:4:6-Trim6thylqtLinolise. and its salts 
tKNOETENAOEL and Bahk), a., i, 
751. 

l:7:9'Triin«thyl-8-tliioario acids (Biltz 
and Buluw\ A., i, 383. 

Trimethyitrioarballylle acid, methyl 
ester sod snhvdride of (llorx and 
Siieli>on), T., 2235. 

Trlnitrides. See Azides. 

l:2:4*Trioxy*6:8*d/hydroxyaathzsqain- 
one. ainniiiiooobaltic salt(M«>nGAN and 
Smith), T., 168. 

a^Triszyasthylens, prejiaration of 
(Haihiick and Boxke^e), T.,2739.« 


TriphenTUMtliTdnxtiiiic uid a„,i ■. 
aoetyl rater, »nd their saiu n„.‘ ' 
and Hubd), A., i, 848. 

Tripheiiyl-8-ao«1iyl.2;4-dim«ftyW„ 

■ Tnph.iyl.mlnM, and > 

their dorivativra (Picciiin n' ' 
exEK), A., i, 370. . 

Iriphenylar.in» bromocyanide-' (St.,.. 
KOl'F and ScHWlEN), A., i, 72. 

Triphenylaraino-p tolneittiniphnnji 

imino, compound ofp.toluEnesali,h„. 
amide with (Mann" and Porel t 
1054. • '■ 

Triphenylbiphenylen.-ethyl ami it, 
chlori.ie (Schi.e.nk and Mark! a ■ 
1004. ’ ' ■’ 

Triphenylbinnnthin. dichlorirle and di 
llnoride (Chablencer and IViiuv. 
SON), T., 96. 

Triphenylhumuthine, /ri'-p-bronio. 
(ri-7..chloro-, and their dil.n„„ida 
and iliclilorides (Challesobe ..,1 
KiimwAV), T., 108. 

4;5!6-TriphBnyl.3.(;).brMnophenyl)pTr- 

idine, and iu picratefDiLmEy Xf,,. 
LEIN, MeVEII, and KAEFEHi.A.’i 9i! 

Triph.nyl S earbeth0Ey-2;4-diiiieth’jl. 

pyrrylmethane (Kisoiieu and Lick. 
MANN), A., i, 276. 

Triphenylcarbiaol erjuilibria of, with 
pyrogallol, nitroplionols, nitroheoi- 
enea, and phenyleDnliamines (Kh£- 
MASS, Houl, and Muller', A. i 
138. 


Triphenylcarbinol.ppV^dritliiol-{WAT- 
sirN uiid Derr), T., 1940. 
Tripbeayl-;>-dimethyiamiDi>pheiiyI- 
methane (Fischer rikI Lickma.vk], 
A., i, 276. 

l:3:4-TripheayldipyTa*ole(Ro.iA«.v),i, 
i, 373. 

TTipbenylethinylearbinol, pppparation 
and reactions of (Hess aud Weltziex), 
A., i. 35. 

Tri-B-phsnylstbyloarbinol (Hess and 
M'ki.tzien), a., i, 36. 

1 :3:5-Tripbenyl*Ai :*-cWobeptadieiie 
(iIastai.di). A,, i, 367. 

Tripbenylbydrasine, action of tetn- 
riitromethaoe on (GoLi>scbMiDT and 
Kr.nk), A., i, 478. 

l:3:6-TripbeiiyI»47>'bydroxypbenyl- 
pyridi^un chloride (DiLTH£V),A.,it 
272. . 

Tripbsnylmetbafie, coloored alkali 
of (Hantzsch), A., j, 25. 
haiochromism of derivatires 
(Hantzsch), A., i, 26. 
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equilibrift of &minc% . 
*^an(i pUenoU vith (KiiEMXSs, \ 
OdbigA, and Zawodsky), A., i, 
ISl. . 

□jisaturated halogen derivattvee of, 
aud their conductivity (Sthaus and 
D^TZMANH), A., i, 148. 
rriphenylmethane eoloariug matten, 
absorption spectra of (ADi.vom), 
A.fii, tJOl. 

free radicles* of (Wielavd, Po»*p*r, 

and Siefried), A.»i, 772. 

• peroxidation prodneta of the leuco* 
baads of ‘(liEUitifANN, Roy, and 
Ramm), A., i, 461. 

rripheoyUnethaneaalphonie acida, 

pliotochemiatry of (Holmrs), a., ii, 
465. 

Tripheaylmethyl (Gombero end Srr.oi* 
VA>'), A., i, 929. 

a-TriphenylmethylaiiuQoeamphorfRui’E 
and ScHMin), A., ii, 604. 
Tripheflylmetbylarflonium bromide, and 
its compound with iodoform (Sixi.s*. 
KOHK and ScinvEN), A., i. 118. 
Triphenylf.woxeaole, fn-p-nitro* {Mei* 
jiKNHBiMFJi. aud Weibezahs), a., j, 
177. 

2:4;4-TriphfloyM;SoEthiophao-5-oii6, 

action of sulphuric acid on (lii.4> 
TRZYCKI and bRK.VKEN), A., >, 268. 
Triphenylpararosaniliae iiy<liochloride, 
pre|urat:oii of (Hork'cmi), a., i, 
1067. 

rriphenylphosphine, p]i>^S|>lia2inea from 
(iSTAL'DiNUKK aiid Ia^schei:), a., i, 
2:17. 

Triphsaylphoiphineacetylglyoxylic 
acid, ethyl ester, azine of {.StaVD- 
ISGER and LtWjiEii), A., i, 238. 
Triphenylphoiphiaebensaldahydeasine, 
jH>pM'8lioii and rcactiona of (Bkatn- 
iiOLU), T., 305. 

Triphenylphoaphinehessileziite { Sta rp> 
iNfiBK.'ind lA.sciiKii), A.,i, 237. 
TriptLeoylphoapbivebenxoplianoneazine, 
rtai tiuns of (Braunholtz), T., 301. 
Triphenylphosphiaebeozoyiimine 
(Sjai'iu.vuBk and Hai-.sek), A., i, 
69. 

Tripheaylphoipbiae-ethylimine (Staud- 
i.vGEH Aiid Hauser), A., i, *>9. 
Triphenylphoiphineglyoxylic acid- 
aaine, ethyl ester, reactioo.s of(BKAr.N- 
Hfii.rz), T., 304. 

Tripheaylphoaphineinuneaxlde (Staud- i 
iNGKR aud Hausbu), a., i, 69. 
"r^saylpbosphiueraethylli^e 
(WAuniNojh and Hauser), A., i, 

r 69. 

iTtiphenylphoipliine-a-RtphthyUiWe * 

larAUDixogR and Hauser), A-, i, 69. 


Tiii,henylph08pUM...TOphtVliiiim, 

(SrAiDLvuKu anil Haubeh), A., i 69. 
238 A., i, 

«S7;TripheDjlpMpan«-»3.aii,l, dehvdr- 
i “i* ‘“i TipfjjseIu), 

2;4:8-TripA8nylpyrylinin nitrate (Oast- 

ALDI), A., i, 367. 

l:2:6-Triplienyl-4-<iaiQ0pyridan (Dn - 

THEY), A., i, 272. 

Xriphenylatibine, and ^W-jj-araitio-, de- 
rivativea of (ScHiiiin), A., i, 1203. 
Triple salts. Seg Salts. 
Tripropylcarbinol plieuylurethane (Le- 
muDE), A., i, 217. 

Tripyridineiridiam, ^Wchloro- (DelK;. 
i-j.sE), A., i, 860. 

Tripyridininm hexachloroferrato and 
^•dicbloro-heptichloropvridinedifer. 
rate (WELsi-A-vr) and IvissLixo), 
A., i, 364. 

TrisAlicinamine, dofleoa.acetyl deri^. 

alive (ZK.Mixex and Kuxz), A., i, 564. 
2j4:6-Tri-i£>-tolylpyridine (Gastaldi), 
A., i, 368. 

Tri-(triac€tylga]loyl)ljevo^lucosatt and 

its i>otas4ium pale (Karker and 
Sa»,o.\ion), a., i. 266. 
Tri'trimethylcne glycol ether diaceUte 
(Rojah.x), a., i, lo*:!. 
afiJ-Trit^-zralerylamiDobutsiie (U’j.nT)* 
AU.s Dbiuars, and Jk.vsr.v), A., i, 60. 
Tririnylaraenio oxide, ^3'/s"-trfchIort)- 
(Mann oml Poi- 2 ), T., 1757. 
Trivinylarflioe, /Sif'^^'d/v'chluro*, salts 
j.M.xNv.ind Poi'k), T., 1757. 
TrivinylarBine-;>-tolU8neaiiiphonyluaine, 
6^'£i''-^/-»chloro* (Jllsx and Popk), 
T.. 1758. 

Triviaylhydroiyarsoniam nitrate, 
63'i0"-<r/i;lilorv- (JlAXX and Pope), 
T.p 1757. 

Trivinylmetbylarsoaium iodide, $$'&"■ 
trfcliloco- (Mass and I’oi'E), T., 
1758. 

Trochic acid (Yan'agisawa and Taka- 
shima), a., i, 652. 

Troebodiol and it-i phenylcarbamate 
(Ni.shizawa), a., i, 653. 
TrecbopbytOBterol, and its acetyl deriv- 
ative (VAXAui.'iAWA aud Taka- 
shima), a., !, 652. 

Troilite from Califonua (Eakle), A., ii, 
S.5S. 

Tropic acid, resolution of, and its salts 
(Kino and Pai.me):}, T., 2577. 
esters of (V. iUiAVS, URAUN-snoKr.. 

and Rath), A., i, 759. 
fate of, in the body (Kay and^Ai’ER), 
• A., t, 109!^ 
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Tropiaeoarboxylie acid, and it* methjl 
fester (Mbrck, Wolfes, and Maeder), 
A., i, 1173. 

Tropinone (SIerck, Wolfes, and Maed- 
ER), A., i, 1174. 

Trop^oneearlMxylie acid, ester*, pre* 
paration of (Merck and Wolfes), A., 
i, 587 ; (Merck, Wolfes, and Maed* 
ER), A., i, 563, 1173 ; (Willstatter, 
WoLFfS, and MAEnER; Wolfes and 
Maeder), a., i, 938. 

Trcpiaonedicarbozylic acid, ethyl ester , 
(Merck, Wolfes, aud Mabukk), A., 
i, 1173, 

A’-^-Tropoxyethylpipe 5 idittC, and its 
acetyl derivative, and iheir hy«lro- 
chlorides (v. Braun, Braunsdorf, 
aud Rath), A., i, 760. 

A'-y-Tropoxypropylpiperidine hydro- 
chloride (V. Hraun, Bkau.ksooicf, 
and Rath), A., i, 760. 

Trout. See Truttafario. 

Tnut-deed establishing the Harrison 
Memorial Ftmd, T., 2917. 

Trutta fario (trout), ronstitueiits of the 
eggs of (FaukS'Frbmikt and (Jab* 
raclt), a., i, 700. 

TruxllUo aoida, ronstitation of (de 
J oNQ), A., i, 339. 

configuration of (Stobr.mer and 
BACniiR), A., i, 830. 

Traxinic aclda, configuration of (Stoerm- 
XR and liACHfiK), A., i, 830. 

8*Traziiiie acidJ, and their .salts and 
derivatives (Stoekmeu and BA‘ Hf;u), 
A., i, S32. 

Trypailavin. See I MethylacriJimum 
chloride, 3:6-d<amino-. 

Trypsin, intluem^e of reaction on the 
action of (Kin<?Ek), A., i, 282. 
inactivation of (Northkoi*-. A., i, 282. 
kinetics of digestion by (NouthroI*), 
A.,j, 693. 

digestion of casein with (KuaSKEL 
and FELi'SBRKii), A., i, 18*. 
action of, on diastase (BiehehmanN', 
A.,i, 4S0. 

estimation of (Kat), A., ii, 672. 

Tryptophan, content oi, in foo»l» 
(V. Fukth and Lieben), A., i, 293 ; 
(Idx), a., i, 414. 

detection of, inicrocliemirally, in 
plants (Kkktz), A., ii, 668. 
estimation of, in proteins (Folin and 
Loo.NKY), A., ii, JjSS ; (LhscHER;, 
A., i, 1199. 

(f-TryptophaR anhydride (Fraskel 
and Fxldsber( 0» A., i, 184. 

i-Trrptophan, action of Jiacillus proUus 

on^ASAKi and Otsuka), A., i, 302. 

Tieharoil^ite, from Wyoming (Erick- 
son), A., li, 301. 


Tabereulosii, chlorine metabolism ia 
(B 0 ENUEI.M), A., i, 1092. 
lipoids of blood in (Henniitg), A., i, 


protbin requiretpents in (McCax\) 
A., 1, 497. 

TnmoDJB, amyloid, constituents of (E{.. 

finger), A., i, 497. ^ 

Tungsten, Rontgen-ray spectrum of 
{Yoshida and Tanaka), A. ,sii, go?. 

Tslency of, in the octacyaoide (IJolle\. 
BKBu), A., ii, 508. 

attoiiipls to decompose, at high temper-* 
Rtures (Wendt andTuios), A., ii 
773. 

and its oxides, equilibria .of, witli 
hydrogen and water vapour and 
with carbon oxides and oxygen 
(V. LiEMi*r), A.,ii, 301. 

reduction of tiiorimn oxide by 
(Ceneral Electric Co.), T,, 
2236. 

Tungsten alloys, analysis of (Seel), 
A., ii, 876. 

witfi carbou and iron (Daeves), A,, 
ii, 70 . 

with cobalt (Kreitz), A..ii, 381. 

Tungsten (ftchlorido (Lindner), A., ii, 
509. 


hydroxidej preparation of hydrosols of 
(KrOoer), a., ii, 212, 213. 
oxide, catalytic activity of (Gil- 
fillas), a., i, 709. 
frioxide, crystal structure of, and its 
hydrates (Burger), A., ii, 50S. 
green colour of (van Likmit), A., 
ii, 73. 

hydrates of (Huttig end Kcr.r.E), 
A., it, 773. 

Tongstdles (Smith), A., ii, 774, 
complex, piv]>aration of (hori'En- 
mosek), a., ii, 510. 

Tungsten detection, estimstioa aid 
separation:— . ^ 

detection of (van Liemit), A.,ii. 
estimation of (Lavers), A, ii, 164. 
colloidal, estimatiou of, in 

powder (Lottrrmosku), A., ii, 230. 
estimation of aluminium in_(V. and 

K. Fhoboese), A., ii, 39i- 

estimatiou of luolybdenuni in {HALi„ 
A., ii, 660. , , , 

w,«n.tion of, from liioh-bde™- 
(MtBHILL), A., ii. 229. 

'ITS 

TuibiditT, «t»n.lard for (Bechiioloi 
UsaLKR), A., ii, 693- „ 

revcrnbl. ( I.ie..eo*no). A., i>, 3(>| 
TukaT. See Mrleayru gnlbjnt J. 

Dupont), A., i, 1043. 
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lyrmnine, estimation of (Haskz and 
Koessleh), a., ii, 322. 

Tyramm*, dtchloro-, hydrochloriHe, 
preparation of (Zkynzk), A., ii, 254. 
ty^ine,* deanilnating of. in the 
6rpani%m (Kotake, Matsuoka, 
and Okaoawa), A., i, 1218. 
detection of, in uiiue (Sckumm and 
* PAPEyDiKCK), A., i, 89ft. 
estitpatiou of (Hanke and Koesslkk) 
A.jii, 32^. ^ 

estimation of, in proteins (v. Furth 
. and FLEiscnstANs), A., ii. 406* 
(FeLiN and fiOONEY), A., ii, .'jap* 
lyroaine, 3;5-rfi-biomo-, anti •ohloro-, 
preparation of (Zeynek), A., i, 254! 
t/-Tyroime anhydride {Fhakkel and 
FKt.ns:BKin;), A., i, 184. 
TyroBine'Choline, atnl ita ailts (Kahukk 
CiISI.KR, H<iRLACKEIt, LocifKIt! 
Madek, and Tiiomann), A., i, Sh! 


Ultra-filtration (McBain and Jknki.ss), 

T., 2325. 

Ulva, spectrum of chlorophvll from 
(Romieu and Obaton), A..’i, 793. 
Umhellifer®, hesperidiue in (^'lLssox) 
A., i, 211. 

Uadeoenoic acid, arylatnitlee of {Orr 
and Zimmermans), A., i, 137. 
Undecenol, and its liydrogen sulphate 
(Gkun and Wiktu), A., i, 805. 
Unsatnrated compoondi, formation of, 
from halogojiated open-i-haiu ileriv. 
atire-s (Chandiiasrna an«l I.noold}, 
T., 1306 ; (tN(Jot-D), T., 2626. 
liomocyclic, chemistry of polycyclic 
compounds in relation to isomeric 
(Farmer, Inooi.d, and Thorpe}, 
T., 128; (Ciiasdrasena, 
and Thorpe), T., 1642. 
detertiiiuation of the iodine raliie of 
(Holuk, Werner, Tacke, and 
Wilke), A., ii, 533 ; (Holpf) 
A., ii, 665. 

Uracil, action of diA7x)methaDe on 
(Joh.nson, Hill, and C.a»e),A-, i,471. 
Uranium, Rdntgen ray spectrum of 
(ns Bhoolie), a., ii, 830, 
series .spectrum of (Dole.jsek), A., 
11,463. ’ 

disintegration of, and its isotnt>e$ 
(Neuburoer), a., ii, 185. 

alloy, jjPQjj (Poli'shkin), 

A, 11, 152. ' 

•aainmaalta, action of light on (Aloy 
ana IloniER; IUur and Rebman.v), 

-I 337 ; (IJapr and Hagujcy- 

^achrr), A., it, 338. 


IJoi.mois nnd Bos- 
1 ii; 302 ”■ 

of (Stakhling), a., 

liyclratea of 

Uranyl nitroto, l!ytlrateof(GEnMANv) 
A., II, 649. * 

radioactivity of the precipitate 
from sodium hvdroxide and 
(•lOLiRois and Bossvet) A 
n, 57.% 

hjpophosphites (Rosenheim and 
. TRRWENDrh A., ii, 650. 

Uranium organic compoimds 
uranylacetic acid, sodium salt, re- 
fractive inde.^ of (IUiteri), A., ij, 

Uranium detection and estimation-— 
detection of (Ri'ell), A., ij, 590. 
detection of, spectroscopically (Meyer 
and Grei-lich), A , ii, 6 
wtimation of (Kjkucui ; KAXoh A 
11,721. '* * 


estimation of, electrometricallyiEwiKo 
and Eldrioge), A., ii, 661. 
estimation of, by reduction (Tread. 

HEM. and Blumenthal\ A.,ii,788. 
estimalion of, in camotita (Scott) 
A., ii, 788. * 

estimation of, in presence of phos- 
plioric acid (Schorr and Stein- 
KruLEH), A., ii, 5S0. 

Uranium-K (Ph.-oard and Stabel). A 
u. 185 ; (Hahn), A., ii, 340. 

Uranium-W, aiif?or}y;ion of, by basic 
ferric acetate (Brown), T., 1736. 

Uranium-lead, band specti-a of, and of 
lead (Grebe and Konen), A., ii, 4. 

Urazole, thio-, and its derivatives 
(Arndt, Milde, andTsciiENscHER^ 
A., i. 375, 

rfithio-, constitution of, and its deriv- 
atives (Guha), A., i, 875. 
rfttliio-, and iminothio-, preparation 
of (From.m), a., i, 62. 

Urea {enrbamidf), influence of amino- 
acids on formation of (Folin and 
Berom-nd), a., i, 702, 
replacement of proteins by, in diet 
(Mokof.N, ScHOLER, WlNDHZUSER, 
and Ohlmer), A,, i, 293. 
escretioii of, according to Amtard’s 
laws (Li’blin), a., i, 400. 
as a plant nutrient (Bokorny), A., i, 
1096. 


in fungi (Goris and Costy), A., i, 
1220. 
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ITrsa {earhamide), distribution of, in 
blood (ETiENNP.audVfiitAiN), A.,i, 
‘963. 

detection of (Bonnet and Havs* 
halter; Barrbkscbbbn and 
Weltmann), a., ii, 794 ; (Pin- 
CUSSEN), A., ii, 884. 
detection of, in ti.<isuea, by means of 
xanthydrol (Stubel), A., i, 3S7. 
estimation of (Aszodi), A., ii, 536 ; 

(Cakra), a., ii, 668. 
estimation of, gasometrically (Mez- 
qer), a., ii, 170. 

estimation of, by tbe hypobromite 
method (IIenavl ; Stehle), A., ii, 
403. r 

estimation of, by the xaiithydrol 
method, effect of so<1iuTn Ihioride on 
(POLONOVSKI and Auguste), A., U, 
668 . 

estimation of, nncrocbeinic’ally, in 
blood (Nicloux and Welter), A-, 
ii, 170. 

estimation of, in blood, tissues, etc. 

(Gad-Andresrn), A., ii, 536. 
estimation of, in cow’s milk (Mori* 
MOTo), A., i. 703. 

estimation of, in wine (Janet), A., ii, 
794. 

See also Carbamide. 

Tfrease (Lovgp.en', A., i, 185. 
icactivatioa of, by motals (Jacoby), 
A., i, 480; (JAcoBYaud Shimizu), 
A., i, 4$1. 

in soja beans (Wester), A., i, 311, 
disrtibiition of, in plaota (Kiesel and 
Troitzki). a., i, 410. 
ill fungi (Gouis and Costy), A., i, 
1220 . 

eO'ect of chemicals on the ureolitic 
power of (Wp-ftTEn), A., i, 391. 

ITreoxiieteTB (Cloone), A., ii, 237 ; 
(Sciokti.no), a., ii, 794. 

Urethane, equilibrium in the eystem, 
Tn-diuitrobenzene and (Pu.shi.n and 
FiOLETOVA), T., 2822. 

Urie acid, synthesis of, in the organism 
(Kollmann), a., i, 293. 
dissociation of, and its salts (Kanitz), 
A., i, 277. 

influence of hydrogen-ion concentra- 
tion ou the solubility of (Juno), 
A., i, 1070. 

colloidal ami supersaturated solutions 
of (Schade), a., i, 1192. 
in human blood (.Morris and Mac- 
Leod), A., i, 392. 

distribution of, in Mooil (Thbis and 
Benedict), A., i, 82 ; (Rouzaui* 
and TnifiKv), A., i, 394; (Ciiauf- 
fard, Brodin, and Ckigaut), A., 
i, 1(W6. , 


Urie aeid, estimation of (Morris and 
Macleod), a., ii, 328 ; (Jackso.n 
and Palmer), A., ii, 828, 795. 
estimation of, in blood (Guillaumim) 
A., ii, 170, 796 ; (Grioaut ; 
i>iCT), A,, ii, ‘405; (PiioHEk)* \ 
ii, 668 ; (Bauman and KeeierI 
A., ii,796. ' 

estimation of, in tissue extrsfcti 
(Strudel and Suzuki), 

538. 

estimation of, in urine*(THiitRv) A 
ii, 238 ; (Vaillant), A., ii, 668 
(Benedict and Franke), -a. ij 
669 ; (KhouriJ, A., ii, 885. ’ 

Urine, effect of radium emanation or 
(Hauenstkin), a., i, 80. ’ 
yiscosity of (Joel), A., i, 198: 
composition of, under various con- 
ditions (Campbell and WKnsTKPt 
A., i, 197, 495. 

effect of loss of carbon dioxide on tl)« 
hydrogen-ion concentvatron of 
(SIarsuall), a., i, 494. 
aciditv of (Blatheiuyick and Lo.nb' 
A.,‘i, 967. ‘ ’ 

relation between tbe read ion of, and 
the alveolar lensioii of caibou di- 
oxide (Endues), A., i, 12U. 
acetiildebyJe in (Stepp and Felt,, 
ckn), a., i, 495. 

organic acids in {Goiepon and Xep. 

VEUX), A., i, 1215. 
aldehyde in, in diabetes (Steit and 
Feulgkn), a., i, 300. 
alkalinity of, after meals (Fi.ske', A,, 
i, 8vS. 

amino-acids and hippuric acid Id, ia 
pellagra (Muklis), A., i, 965. 
amino-nitrogen in (ClACClo), A., i, 
88 . 

excretion of ammonia in, following 
admuiistratiou of acids (Keeiux). 
A., i, 300. 

reaciioDs of, after treatment witl 
ari-enolieozene (Gaviati and Pavo- 
uni), A., i, 496. 

excretion of oatfeino in (FRiEbBRiir.;, 
A., i, 88 ; (Okushima), A., i, 703. 
carlK>imtes and bicarbonales ic 
(Gamble), A., i, 494. 
substani'e in, giving the diazo-reac- 
lion (Hehmanss), A., i, lOfl. 
action of p-dimethylaniittobenza!!*' 
hyde on (HIki), A., i, ;86. 
formaldehyde in, after adii]iinislratic“ 
of hexamethylenetetrainine 

A., i, 1218. J 

in lead puiaoning, hfem^oporpbj’tm 
ill (SciiUM.\i), A., i, 6a9. 

, '\roniatic hydroxy-acids iif (PB Sa.vc- 
Ti-s and Fior.i,, A., i, 6fo'>. 
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Urine, iodine number of (Wkltmanji), 
A., h 88. 

excretion of iron in (Kiscfl), A., i, 
893 ; (Ehbbnbb&g aud KARaTex), 
A., f, 9«7. 

effect of^diet on tbe distribution of 
nitrogen in {Robisom), A., i, 495. 
effect of phenylaccdc and phenylpro- 
' piooic acids on the excretion of 
nitrogen in (Huikata), A., i, 49.5. 
excretion of phosphates in (Fiskb), 

A., i; S8. 

during water dinresi-s and purine 
^uresis' (B ock and Ivbksen), A., 
i, 1090. 

proteic acids of (EDLBACBEfi), A., i, 
892; 

pyniTip acid in (Frickr), A., i, 495. 
Msociation of radicles in {White), A., 

i. 1214. 

actlou of phosphates on sugar in 
(Elias and VVwas), A., i, 1085. 
relation between the sugar in, with 
that in blood (Tebvaert), A., i, 
1215. 

excretion of angars in (Muitscif* 
HAi’SEB), A., i, 198 ; (SEinviRTJi), 
A., i, 485. 

albinuinous, proteolytic enzymes in 
(HEfiiS), A., i, 809. 
uliales’, comiwsition of (Schmidt* 
Nielses and Holm.se.s), A., I, 704. 
Unas, analytical metboda relating tot- 
analysis of (PiN'cc.ssE.v and Flokos; 
PiNcussEN and Mouperkatos- 
Flohos), A., ii, 408. 
detection of, in stains, by indican 
reactions (Jemma), A., ii, 460. 
detection of acetaldehyde in (Steer), 
A., ii, 403. 

detection of acetoae in (Troise), A., 

ii, 595. 

detection of albumin in (Rkaovx), 
A., ii, 797. 

defection of aldol in, in diabetes 
(Frjckb), a., ii, 328. 
detection of aldol and acetaldehyde 
in (Fkicke), a., i, 300. 
siltaptoij, detection of (K.VTsrn and 
NEmkt), a., i, 198. 
detection of bile pigments in (Silbf.u- 
stern), a., ii, 799. 
detection of bismuth in (Aurry), A., 
ii, 185 ; (GAXAsaiNi), A., ii, 590. 
detection and estimation of blood in 
(Joha.n,\bssen), a., ii, 724. 
detection of dextrose in (Uodili.on), 
A., ii, 166, 

detection of formaldehyde in (STErr), 
A., ii, 798. 

detection of lactose in (HEitxRRRC^ 
A-, ii, 187. 


Urine, analytical methods relating to : — 
detection of small quantities of lead 
in (Schumm), a,, ii, 317. * 

detection and estimation of nitrates 
in (Nolte), a., ii, 583. 
detection of tyrosine in (Schumm and 
Pai’ENdieck), a., i, 899. 
detection of urobilin in (Rodillov), 

a., ii, 888. 

estimation of acetone in (Lax), A., ii, 
326 ; (Kadi.s’o), A., ii, 793, 
estimation of acetone substances in 
(HtniiARD), A., ii, 234. 
estimation of albumin in (GErard), 
A., ii, 670, 

estimation of<he amino-acid nitrogen 
in, coloriraeti'ically (Folix), A., ii, 
.536. 

estimation of ammonia in (Mestrbzat 
aud Jaxfi), a., ii, 458. 
estimation of total bases in (Fiskk), 
A., H, 408. 

estimation of calcium in (Shohl aud 
Pedley), a., ii, S95. 
estimatiou of colloids in (0n'5K> 
STEIN), A., i, 609. 

estimation of citric acid in (McClure), 
A., ii, 791. 

use of ziue ferrocysuide in estimation 
of dextrose in (Carrez), A., ii, 
233. 

estimation of hippnric scid in 
(SxAPiKR and Laqueur), A., ii, 
92. 

estimation of homogeutisic acid in 
(Briogs), a., ii, 684. 
estimation of hydrogendon conceo* 
tration in (Silberstei.n), A., ii, 
452. 

estimation of oxalis acid in (Salrow- 
xKi), A., ii, 92; (Mi.sLowmEn), 
A., ii, 325. 

estimation of purine bases in (StkciiRL 
and Chou), A., ii, 239 ; (Salkuw* 
ski), a., ii, 405. 

estimation of sugar iu (Tbrvaert), 
A., ii, 166 ; (Folix and Bebollnu), 
A., ii, 400. 

estimation of reducing sugars in 
(Smith), A.,n, 663. 

estimation of sulphur in (Rowso.v), 
A,, 15, 389. 

estirnatlou of theobromine in (GC.vz- 
bero), a., i, 703. 

estimation of thioaulphuric acid in 
(Dezaxi), a., i, 968. 
estimation of urea la (J.axet), A., ii, 
794. 

estimation of uric acid in (ThiEkY), 
A., ii. 238 ; (Vaillant), A., ii, 
669; (Bknkmo' and Fuanke), A., 
% ii, 669 ; (Kiiouni), A., 
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Urobilin, absorption a(>ectrum of 
(Lewik and Stesosr}, A., ii, 414. 
detection of, in uiine (Koi>rLLO>'), A., 
ii, 888. 

Urocanio aeid, production of, from bisttd* 
ine in dogs (Kotaku and K onisiii), 
A., j. 1217. 

production of acetoacetic acid from, 
in the liver (Konishi), A., i, 1211. 

Urochroma as a chlorophyll derivative 
(Roaf), A., j, 401. 

Urnaene (Majiua and Takayama), A., 
j, 263. 

Urnahiol, and its derivatives (Majima), 
A., 1, 262. 

Uterus, anticoagulatin^suh^tance.s from 
the mucous membrane of the (King), 
A., i, 701. 


V. 

Vaeeiniin, constitution of (Ohi.e), A., 
i, 1013. 

Valency (Cavrn ; Smith), A., ii, 279 ; 
(Hl'TTIg), a., ii, S49. 
determination of, by moans of am* 
moiiiacal silver solutions (Collen- 
berg), a., ii, 495. 

theories of (Lapwortb), T., 416 j 
(Kermack and Ronissos), T., 427. 
electron theory of, applied to organic 
coroMUiids (Stieolitz), A., ii, 560. 
octet tneoryof (Pekkins), A., ii, 138. 
in relation to Rdntgen»ray apeotra 
(We.ntzel), a., ii, 607. 
in relation to chemical reaction (Prk* 
KINA', A., ii, 438. 

neutralisation of (l>rB.SKVaD4l Aptek- 
mans), i,,l*>4. 
ty[>es of (Langmuir), A., ii, 137. 
n^egative, and co-ordination Dumber 
(ScHiLOv), A., ii, S39. 
of organic com^iound.a (HRsniriil. A., 
ii, 704 ; (StieolItz), ii. 705. 
polar and uon-polar, in organic corn* 
pounds (Oarnrh), A., i),758. 
secondary (Smith), A., ii, 270, 430, 
431. 

subiidiary (Clark aud Buckner), 
A.,ii, 800. 

ValeniaUide* BB'y-Zrichloro-o-bydroxy* 
(Passkh’M), a., i, 732. 

Valerie eeid, iea<l diphenyl *alt (Cot»- 
i>ARU, AsHLEV, anil EvaN.s), T., 981. 

isoValeide aeid, a-amino-S-hydroxy*, 
preparation and derivatives of 
(SciiKAUTK and Ciller), A., i, 
1125. 

Valine-eholise, and its salts (Kakrer, 
OtSLER, HoR^CHER, Jy>CIIER, 

MADtfik and Thomann), A., i. 814. ^ 


ValiAol, and its hydrochloride (Kakrbi^ 
Gibler, Horlachbr, Locbek' 
Madbr, and Thomann), A., i, 814 ’ 
Vanadie aeid. See under Vanadium.* 
Vasadioeelsnites. See under Vanadium] 
Vanadiwn ?«n^0Kide, coagulation oT soh 
of (Wiecnrr, Maqahamk ani 
Gbsskkr), a., ii, 356. 

Vanadie aeid, estimation of, by'Vc* 
(luction by mercury (McCVaid 
Andeilson), a., ii, 530. 
Vanadioselenites (Kosenh&im and 
Kraume), a., ii, 48. 

Vanadium detection andnstimatlou;.’ 

detection and estimaiion of, in 
(Mi!i.soN), A.,1i, 459. 
estimation of (KanO), A., ii,'721. 
esliiiistion of, after redaction 
hydrogen sulphide (Luntibu aiul 
K.sowles), a., ii, 88. 
estimation of, in ferroranaditiPi 
(Kelley, ‘Wiley, Bohn, hiJ 
Wright), a., ii, 89. 
estimation of, colorimetiically, in 
steel (KropeJ, A., H, 590. 
estimation of, in steel, by predpi. 
tation with ammonium phospLo* 
molybdate (Cain and Ho.srErrEK)' 
A., ii, 520. 

Vasillin, preparation of (Sibvp.p.s and 
CivAUDAN A Co.), A., i, 3S. 
estimation of (TscmR.sca), A., ii. 
40.3. 


Vanillin glyeeride (Dodge), A ., i 
74.8. 

VanUlylaoldes, (Ott and ZuiiEt:. 
MANN), A., i, 137. 

VanillyUdanereaorelnoI, itiid its acetyl 
derivative (Fabkk), A., i, 1148. 
Vaporisatli'n. process of (Hakkiks and 
RoDEUib), A., ii, 422. 
coefficients of (Viii.MEit and Estfr* 
MANN), A., ii, 193. 

Vapours, precipitated, rhythmic de- 
}>osition of(KARRF.n), A., ii, 466. 
Vapour density, ap|taratus for mpasurc- 
ment of (Mac.nl’h and Schmiij), A., 
ii, 260. 

at low proasures and extended 
range of temperature (Maass mi! 
Boomer). A., i, 912. 

Vapour preaauro, formula for (Ht-'c- 
I, KIN), A., ii, 118. 
at high tem|»eTature8 (lNGOLr»,\ T., 

2419. 

intersecting curves of (v. KtCHE:'- 


BBRO), a., ii, 120. 
of binary mixed liquids {SrHWil'T), 
A., ii, 119; (Faubt), A-.,"'' 
(Camel ; Fciiuue), A., n, 

A>f non-.»oci»t«l liquid, (JIokiiuct;. 
A., ii, el.'i. 



INDEX OF SUBJECTS. 


ii.l281 


rtpoor prewttrd of weUlHe wlta (v. 
Waktknbbro and Schulb), A., U, 
146; (v. Wartevbzko and Bosas), 

A., ii, 739. 

of aaturatad solutions (Bdgak and 
SwaNV -Am “t S49. 

Vascalar lystem, action of organic l>awa 
oQ ihe (TzacHBNDORF), A., i, 90. 
Velardeiita from California (Shankon), 
A.,iii5l7. 

Velooitp of el^emioal reaction in solids 
/HiNrfMEi'WooD and Bowkn), A., ii, 

, m. 

Velocity of Ofystalliaation under pres- 
&ure (Hashblblat/), A., ii, 35. 

VelooitJ! dfloompoaition of crystals 
(SiEVEKTs), A., ii. 700. 

Velocity of hydrolyiU of esters (Smmh 
and.OLSsON), A., ii, 701. 

Velocity of reaction, theory of (Dii.vv), 

A., ii, 69 ; (BkO^stkd), A., ii. 699. 
Michael's rule for (Smith), A., ii, 
751. 

lecture experiment to show (Mkvei;), 
A., ii, 636. 

ioflueoce of catalysts nti tiio Uit^rmo- 
dynamics of (va.v Tiijel), A., ii, 
754. 

and equilibria (Bka.kosma), A., ii, 
099. 

in heterogeneoas systems ((..oi-i.ES- 
sF.r.o and Boofokks), A., ii, 431. 
of liberation of halogens (Fkbl-.sdi.ich 
and H.vrtew), A., ii, 489. 
in mixed solvents (CA.sHM'inB, Ido* 
(?0MBJE, and ScAiuioi!or<iJi), T., 
'243 ; (McCoMBrs, ScAiinoKofoif, 
and Settle), T., 2308. 

Velocity of saponification of cstt^j-a 
(McCosiDie, ScAEiwBOVuH, and 
Sbitle), T., 2308. 
of oils and fata (XoRiiisand M< BaIN), 
T.. 1362. 

Veratraldehyde, 5-ainiuo- (Si’ath and 
Rodek), a., i, 853. 

6-aiuiuo-, and its derivatives, and 
6-hromo*, 6-chloro-, and 6-ioilo- 
(Rilliet), a., i, 839. 
TentrylideoeaniUiie, 6*8iniiio* and 
6-tiitro- (Uji.uet), A., i. 839. 
Veratrylidene-p aniaidine, G-smino- nnd 
6 iiitro- (Uilliet), A., i, 839. 
VeratrylidenegallaMtophenone di- 
ruptliyl ether, preparation of ^Chab- 
TKKE and RobinhoS), T., 1038. 
Veratrylidenetoluiduies, fi-aniino* and 
6 nitro- (Rilm&t), A,, i. 889. 

Vemin, detection of (Stbl-ukl and 
Fkkisk), a,, ii, 536- 
Veronal, eifect of lecithin on the excre- 
tion of (Bachsm), a., }, 400. * 

detection of (Fabrs), A., ii, 795. 


Veronal derivatives, detection of (Han* 
uohf), a., ii, 884. 

yiburnu7n optihis, detection of dextrose 
in fruits of (Arnold), A., i, 311. 

Vine, Canadian. See Vitis h^eracea,. 
Vinegar, detection of mineral adds in 
(Klinu and Lassieuk), A., ii, 234; 
(Klisg, Lassikur, and Lassieur), 

A., ii, 519. 

Vinyl chloride, polymerisation of, on 
ex|Mjaure to ultra-violet light 
{rLOTSTKOw}, A., i, 419, 
compounds, preparation and poly- 
nieri9atioiior(Ti?AL-\'.sFoRscHUNC8- 
LABOHAroBii!.M), A,, i, 516, 517. 
haloids, preparation of (TraUN’s 
FOKSCHLNG.SLA eOUATORirM), A., i, 
,517. 

Vinyl alcohol, formation of, from acet- 
aldehyde, in presence of potassium 
hydroxide (Rvas.s and Looker), A,, 
i, 102. 

ViaylarsenioQs sulphide, iS-chloro* 
(Masn and Porx), T., 1756. 
Viaylarsines. 3-chloro*, and their salts 
(Mann and Pot’K), T., 1754. 
Vinylarsinic oxide. 8-cbloro- (Mann 
and Poke), T., 1755. 

Vinylariinio acid, 3 cliloro*, and its 
aiunioniiiiD salt (Mans and Pope), 
T.. 1755. 

Vinyl carbinels, poly-arylaled (Ziroler 
and Ochs), A., i, 1047. ' 

Vinylidena glycol diethyl ether. See 
Keteiiacetfll. 

Vinyl'ycfopropane, and its riiliromide 
(Dkmjanuv and Docaresko), A., i, 
1014. 

Vinylanlpburic acid, preparation of 

(I’KAUS'S FORStlll'NGsLABORATOR- 

ifM), A., i, 517. 

Violu orforofa (violet), oil from the roots 
orttJoRi.sand ViscHMAC), A., i, 843. 
Violet. See Kmfrt otorata. 

Violnric acids, imino-, chromoisoinerisra 
of {LifscHiTxand Hepner), A., i, 767 . 
Viscera, extraction of alkaloids from 
(Collk«h;e). a., ii, 327, 

ViBCoaity, calculation of (Creighton), 
A., ii, 426. 

and co«nK)Uiid formation in hmary 
mixtures of acids rvitli ketones and 
with estere (KeM'.lli. and 
Urakeley), a,, n, 126. 
of amphoteric tdectrolytes (Hrde- 
STRANiO, A., ii, 821. 
of gases (Smith), A., ii, 549. 

<f hydrocarbons (Chavanne and tan 
Risskghrm), a., ii, 352. 

of liquids (HEiir.), A,, ii, 821. 

negative {RALhvowtTSCH)^ A., u, 
V 478. 
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Vi80oat*lagmoiiMt«r, now (Thaube), A., 
ii, 122. 

Titkmini (Gralka and Aron), A., i. 
395; (Fuankel and Kagkii; 
Frankel and Sckarp), A., i, 409. 
structure of (Williams), A., i, 280. 
physical chemistry of (LaMer), A., 
281. 

isolation of (Seirell), A., i, 887. 
inactivation of (Zilva), A., i, 488. 
role of, in the chemistry of cells 
(Hess), A., i, 399, 788. 
relation of, to cell oxidation processes 
(ABDERHALnES), A., i, 807. 
in lemon juice (Leichtentuht and 
ZlELASKOWSKl), A., i, 1094. 
in rice, and their stimulation of yeast 
(Fleming), A., i, 93. 
in veast (Funk and Dubix), A., i, 
203. 

aiitineuritic. See Vitamin-ff. 
fat-soluble, estimation of (Zilva and 
Mirr.A), A., i. 194. 
detection of, in foodstuffs (D uummonp 
and WArs*>N), A., ii, 596. 

Vitamin-.*!, synthesis of, by marine 
diatoms (Jameson, Drcmmoni), and 
Cowarh), a ., i, 1099. 

Vitamin^B, prejtaration and [»ro|>ertiesof 
(Tsukiye), a., i, 974. 
isolation of (Seidei.l), A., t, 107$. 
e.xtraction of, with glacial acetic acid 
(Levine,- McCoi.lu.v, and Sim- 
iio.Niis), A., i, 975. 

presence of, in chlorophyll-free plants 
(OmoN, McCollum, and Sim- 
MOSi'S), A., i, 974. 
bacteria as a scarce of (Uamon), A., i, 
201 . 

physiological actipn of (Bloum, Sax- 
TESsON, an«l V. Eri.EU}, 1218. 
estimation of (v. Eulek and Mvu- 
rack), a., i, 293. 

effect of tem|HTatur«and liydrogen-ion 
concentration on the ilestmetiou of 
(Shrrman, LaMer, and Camv- 
RKI.L), A., i. 207 ; ii. 2*2.5. 
estimation of (Sherm an, I^aMkk, aud 
Laurbill), a., ii, 407- 

Vitis h<’d‘-rtxcea (Canadinn vine), grap-3 
oil from (Anon.), A., i, 97. 

Voleaaic gaaes. Gases. 

VolcaiUBSS, cberaistry of (Ali en), A., ii, 
219. 

Volama, atomic, relation between re- 
fractirity and (Le Bas), A., ii, 
241. 

atomic an<l raoVenlar, relation be- 
tween, at the absolute zero (IlERZ), 
A., ii, 29. 

molecular, regularities of, of inorganic 
conn»8e!nda (Henglkix}, A., it, 260. 


Volumes, relative, of chemical elein6T.r. 

(COLLINS), A., ii, 28. 
Volumenometer for microanalvsic 
(Bollanu), A., ii, 221. ^ ^ 

Vuleaniiation, accelerators of' (Twiss 
BiLAziKii, and Thomas), A,, i, 450 




War memorial, unveiling pf, T.,,2895 
Water, catalytic formation cf from 
hydrogen and oxygen (Prase and . 
Taylor), A., ii, 701.- • . ^ 

band spectrum of (W ek’Hmasn), A.,' 

specific volume of molecules of firgH 
(Thomf), a., ii, 476. 
molecular structure of (PiccAfto) A 
ii, 212. ’ 

surface tension of mixtures of alcohol 
and (Biruumshaw), T., 887. 
velocity of extension of oils on the 
surface of (Wooo), A., ii, 197, 
katai>horesis of, in organic liquids 
(Gtrmant), a., ii, 684. s. 

vaj)onr, catalysis of the reaction of 
carbon with (Taylur and Neville) ’ 
A.,ii,U3. 

chemical reactions involved in puri- 
Jjcatiou of (Grres?ibi. 1) and Bl> 
WELL), A., ii, 653. 

N.atural Water:— 

Potable or driakiiig water, estimation 
of nitrates iu (Hruss), A., ii, 
454. 

Bain-water, analyses of (Schaffer^ 
A., i, 612. 

Sea-water, chemical constituents of 
(Bkutrand, Freunuler, and 
Mk.nagkr). a., ii, 441. 
fil'rrvd, estimation of silica in 
(Wells), A., ii, 868. 

Spring and mineral waters, radio- 
activity of (Kbleii and vam 
Riiyn). a., ii. 16. 
of BignoIes-tie-rOrne, radioactivity 


i f (Ix>Isrl), a., ii, 16. 

Water analysis : — 

Uctose-fcrioenting bactrrk in relation 
to iLevine), a., i. 901. 
estimation of, in fuel (ilAiuNar), A-. 
ii, 223. 

estimation of lead in (Avery, Wem- 
INOWAY, ANDERaOS, Slid filAP;, 

A., h. 161. 

Water pump. See Pump. 

Wattle. Midcee. Acacia 

Wax, bd« , Indian, couatants of 

(liouBKTs and Ismh). A., n, 6->4- 
•• ^nasil. of Monte Falo (CiUU and 
VoLs), A., ii, 386. 
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Vax, raontan, acidi of {Tropisch and 
Krbutzbk)» a., i, 317, 804. 
colouring contitltuenta of (Mar- 
0U880N and Smelkur), A., i, 807. 
paraffin*. Sea Paraffin wax. * 
frofii pin^ needles- (K aubm ANN and 
Frirderach), a., i, 740. 

Weighti, brass jiroteetion of, from rust 
(HUnley), a., ii, 840. 

Weiglili) moleeolar. determination of 
(East), A^., ii, 421. 
determination ot, by ineans of osmotic 

. pressure (Foix), A., ii, 621. 
determination of, in alcoholic solu- 
tion by means of the flash-tM)iiit 
elevation (WRicftr), T., 2247. 
Wainschhnklte (IIbnrich and HillerI 
A-.a.-SeO. 

Whale,, urine of. See Urine. 

Wheat, hydrolysis of gliadin from 
(VicKEKY), A., ii, 754. 
estimation of sUrch in (Ling, Callow 
and Prior), A., ii, 879. 

White meUl, analysis of (Klinc and 
Lassieuh), a., ii, 87; (Bertivux) 
A., ii, 396. 

Willia javanica, occurrence of emulsin 
' ^Dd of ^cellobiase in (Grornswegb), 

Wines, odour and chemical composition 
of (Malvbzi.s), a., I, 1220. 
effect of radioactive eubstances on the 
acetic fermentation of (Laborer, 
JALousTRE,and ^Et;LiER),A.,i,1219. 
detection of formic acid in (Kkbseniu.s 
' aud GKtfXHUT), A., ii, 234. 
estimation of the acids in (v, Fblles- 
BERii), A., ii, 534; (Malvezix), 
A., ii, 580. 

estimation of tannin in (Malvezik) 
A., ii, 172. ’ 

estimation of tannin and colouring 
matters in (Fhesknius and GeCx- 
hut), A., ii, 96. 

Wood, detection of, by a colour reaction 
(Adler), A., ii, 401. 
estimation of cellulose in (Hei'ser 
and Cassrus), A., ii. 664. 

Wool adsorption of neutral soap by 
(British Rssrakch Association 
roH THE Woollen and Worsted 
l!«i>uaTSiRs). A., ii, 551. 
action of iodine on (Huernek and 
StNHA), A., i, 434. 

morduiting of, wit), potash alum 
(Pad non), A., ii, S22. 

'"'i'^o'a^’ (Paddox), a., 

estHoation of soap in {British Rr- 
search Association for tuk J 
OOLLEN AND WORSTED 
■’^lES), A., ii, 694. *7 


Worms, parasitic, hiemotoiins from 
(Schwartz), A,, i, 493. 

.'yttliMis (Fuchs tni 


X-rays. Seo Rays, Eiintgen. 

Xanthic acid, cobalt, oickel, potassiom 
amt sodium alkyl and aryl sal t.s, and 
th^air compound, with pyridine 
(Dlb->ky and Aptekmans) a i 
104. 

diphenylIii»azo-2-liy(]rosy-7-raphtliyl 
ester (WATitoN and Dutt, T *>417 

Xanthine, oxidation of. by tissues' and 
by luilk (Morgan, Stewart, and 
Hopkins; Armstrong), A,, i, 1078. 
Xanthone, condensed derivatives of 
(hcKERT and Ksdler), a., i, 941. 
Xanthone, l;4-dVcliloro*, aud 4-chloro- 
MiyUroxy- (Eckert aud Endler) 
A., 1, 941. 

l:3-f/ih3'droxy- (Nisiiikawa and 
Kobinson), T., 841. 

Xanthone teriei (v. dem Knesebeck 
and Ullmann), A., i, 359. 
XattUion64-carbox3rlic acid, and its 
■-•alts and derivatives (A.nschutz and 
Claasen), a., i, 456. 

Xanthorocellia (Forster and Saville) 
T.. 821. . 

Xanihosterol (Dieterle), A., i, 652. 
identity of lupeol with (ULTitE). A. i 
826. * ’ ' 
Xanthydrol, use of, in detection of 
urea in tissues (Stubel), A., i, 397. 

3 Xanthylbenaoic add, 2i4-(i}hydroxy- 
(Fabkr), a., i, 11^8. 

4- Xantliyl-li2-diethyIre8orcInol 3-ethyl 
etli-r (Faoke), A., i, 1148. 

5- Xanthylpyrocatechol, and 4-chIoro- 
(Fabhr), a., i, 1148. 

2 Xanthylqninol, aud ^-chloro- (Fabre), 
A., i, 1148. 

2-Xanthylrc8orcinoI, 4-chloro-, and 
4-nitri^«o- (F abre), A., i, 1148. 
d-Xanthylresorcinol, ami its diacetyl 
dfrivative, and 2-iiitToso- (Fabrei, 
A., i, 1143. 

Xenon, isotopes of (Aston), A., ii, 844. 
estimation of (Moureu and Lepape), 
A., ii, 394. 

Xylan (^alkowski), A., i, 323. 

preparation and hydrolysi-sof (Heuser, 
IIraden, and Kurschner), A., i, 
113. 

ami its acetyl derivatives (Ko.matiiU’ 
and Kasbima), A., i, 811. 
methyl ethers of«(llEt'S£K aud Rnr* 

\ psl), a., i, 81Q. 
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{O'Xylenet Me : Me — 1:2 ; m-xylenet Me ’ Me — 1:3 ; ^-xylene. Me: Me=^ 1:4.) 


Zyleae, equilibrium of ethyl alcohol, 
water and (Ormandy and Craven), 
A.,i, 216. 

estimation of (Zaborowski), A., ii, 
877. 

Mi-Xylene, vapour pressure of liquid 
mixtures of ammonia and (Khacs 
and Zkitfuchs), A., i, 725. 
action of carbonyl chloride on, in 
preaence of aluminium chloride 
(Wilson and Fuller), A., i, 827. 
p-Zylene, action of sulphuryl azide on 
(CuHTirs and Sciimjdt), A., i, 776. 
Xylenes, /riiiitro*. oxidation of (Gu-a), 
A., i, 534. 1 

Xylene cy&nola F F as an indicator 
(Hickman and Linsteai>). T., 2502. 
P'Xylenedi'P'thiodimethylaniline 
(Smilp-s and Graham), T., 2510. 
Xyleool, ^nbronio*, action of, ou 
tubercle bacilli (Ut-Boc), A., i, 972. 
Xylenol-blne, use of, as an iudicator 
(CoHFN), A., ii, 387. 
jcXylidine hvdrofcrrocyanido (Ci*m- 
MiNo), T., 1294. 

^'-XyUdine, and its salts (CuR'iit’s and 
Schmidt), A., i, 776. 
B-m-Xylidino-P'phenetoleearbamide 

(Srkckan), a., i, 680. 

Xylose, action of lactnt bacteria on 
(Fred, 1’btkr.so.n, and Anokkson), 
A., i, 2C1. 

methylation of (Carui-ther.s and 
Hikst), T.. 2299. 

;?-Xylylene-2:5-diacetic acid. 3;«)-</7- 
Lroino- (Pim.ifii, Seka, and Korin* 
son). A., i, 837. 

/;-X7lylene-2:5 diglyoxylie acid, 3:6.(/»- 
broiiio- (Phii.iI'KI, »Seka, and Kohin* 
son), a., i, 837. 

4*0'Xylyl ethyl ketone, nn<l iis scnti- 
carbazone (V. ArwLit.s and Ziegi eu), 
A., i, 120. 

a-rn 4-Xylylpropioaic aeid, and Bd-d/- 
rhloro-, ethyl ester (v. Auwf.rs .ind 
ZiF.OLRR), A-, i, \i0. 

//i-Xylylpyrnric acid, dmitro- (Davies 
and Hickoa), T,, 2646. 


Y. 

Yeast, lonpevity of (Ling and Xanji), 
A-, i, 92. 

changes in nitrogenous anb'.tanres 
during autolysis by (Ivanov), A., 
i, 202. 

action of, on acid amides (Dietei!), 
A., i. 795. 

action of, on aldehydes (Kl'MAoaava), \ 
A., a>305. 4 I 


Yeast, influence of mineral water on the 
carbohydrate exchange in (Mayek) 
A., i. 972. 

toxicity of chlorine derivati7eB of 
methane, ethane am) eth'yhne 
towards (Plagge), A., i, 93. 
extracts, effect of, on the action 
of enzymes (Abderhalden 
Wertheimer), A., i, 796. , 
fat of (Maclean), A., i^ 304,^795. 
fermentation by (ABijF.iLifALDFA' • 
Arderhalden and Fodor), a.' 
i, 92 ; (WiLLSTATTEit ami Stei- 
RELT), A,, i, 306. 
effect of acids on (Somogyi), A i 
201 . ■’ ’ 
stimulants for (Nedberg ahd S.ANri. 

berg), a., i, 408, 
in presence of urea (Sandbero) 
A., i. 602. 

gum in (Salkowski), A., i, 304. 
inveriase activity of (Miller), A., i, 
202 . 

lactase content of (Wili,«tatteii anrl 
OlTKNUEIMKU), A., i, 203. 
destruction of lactic acid by cells o 
(Likuen), a., i, 796; (v. Fuini 
and I.lEBEN), A., i, 1219. 
bleaching of ]ne1hylene*blue l>j 
(Kumacawa), A., f, 306. 
nitr-’penous constituents of (Meises’ 
HKiMER), A., i, 304; (Schknck 
A., i, 305. 

nitrogenous nutrition of (Swocoda' 
A., i. 795. 

hydrolysis of the protein of (Kiesel' 
A., j, 408. 

deromi>OBition of proteins in, darinj 
fermenUlion (Ivanov), A., i, 202, 
effect of <iuiuine, phenol, and meicur; 
chloride ou the growth o 
(.lOACHlMOGLU), A., i, 903. 
action of silver salts ou (Zeunep. aiK 
Hamburger), A., i, 307. 
urea as a nutrient for (Bokokm: 
A., i, 1096. 

vitamins in (Funk and Dubis), A., i 
203. 

stimulation of, by vitamins (Fleminc;] 
A., i, 93. 

rate of growth of. in beer wor 
(Clark), A., i, 501. 
zyn)aj>e formation in (H.wdcck 
Haeiin), a., i, 611. 

Jai^aneac, fermentation by species o 

(Kumaoawa), a., i, 972. 

oxygensled, action of araino-aews c 

(Liebkn), a., i, 1219. 

A, femieuUtion by (v. Lulek aaf 
, JoaBi'HsoN), A., i. 706. 

See also lyUhajncumca- 
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fea»t-«elU, carbohydrite tnetaboliem of 
(Elias and Wbim), A.., i, 485. 
decoinpoflition of lactic acid bv (v, 
FdRTH and L«bkn), A., i, 502. 
acijon of aaponina on (Boas), A., 5 
502. • ' 

yeut-nucloio a«ld (Stkuoei. and 
^ Peisib), a., i, 279, 782. 
action of human fjecea on (Rotmeb) 
Aa i. 292. 

hydrolysis s>(, by boilod ywtncrealic 
estrtictB (Jo.sErt), A., i, 479. 

Sec Taxus hwcaia. 

ToMfflba bart*. estiinatioii of yohimbine 
iu (ScHOMKK), 797. 

Yohiabyta, estimation of, in yohimba 
laik (ScHOMEii), A., ii, 797. 

Yttnbiam, X-seriea sjjectrum of 
(DAtsvrr.WEK), A., ii, 483. 

Yttrium, atomic weight of (Fogg and 
,1 am ek), a., ii, 297. 
arc spectra of (KiMS, Hoi*kiv.<j. and 
Kuf.Ksns), A,, ii, 244; (Yntema 
and lloi’Kl.ss}, A., ii, 452. 


Z. 

<11100 effect (Woi.TJEft), A., ii, 

102 . 

at, heat of solution of, io hydrochloric 
oci'l ( Rich ARpA and THOuv.ii.uaEs), 
A., ii. 4;r.. 

lieusity and surface tension of 
{}IoG>:E.<>i>, A., ii, 29. 

T&te of solution of, in ferric alum 
(Coi.t.ES'BERG and H 0 UFOR.S 5 V A. 
ii, 431. 

iae alloys with arsenic (Heikri A., 
ii, 60. 

vi!h cop[>er and nickel (Voter), A., 
ii. 29:>. 

filit maffnesium, heat of forniation 
of (Bjliz aud HokoiojT), A., it, 
350 . 

ioc compounds, content of, in snitual 
organs (HRurnANDand Vlahesco), 
A., }, 493. 

ia the animal sjjd human orcanism 

, iilusT), A., i. 87. 

^ iQiarcitioius (Cristoi.), A., i, 497. 

JM isita, feeding; of auiinaU with 

IntRiiiA.vn and BejcAirs), A., i, 

ioc arffnid^' as detector for wireless 
Wogr^vliy (ilEiKE), A., ii. 19. 

(Buuersjiit), a., ii, 377. 


Zlac broraaf. hexahydrate, crystal 
strocture of (WycKory), ii, 

aa«M„i„iobrc„a. (VoUEsaaos), 

aalphate, electrical ranductivitv of 

“'“‘“yT«TaE aaa KaL), 

aatipbidc, jiliMphorcscent (Grara), 

(GcoDES- aad 
I'OBi,), A., I’i, 880. 

^tra-nolet light on (Loeb and 
SCH-MtEDESKAMf), A., jj, g, 

Zinc or^me trimpounda, action of, on 
acid chlorides (Mautb.vek), A., i, 

with olefiDM and nitrogen oxides 
(•XHAARSCH.WrDT, Vridt And 
.ScHLO.pj^EK), A., j, 845, ’ 

Zinc estiffiatsoQ 

estjioation of (UhBA>;cH\ A., ii, 317 
e-stimation of, by eiectrometric titr* 
ation (Koi-thorp), a., il. 680. 
cstmiation^of, giisometricaliy(bEYNE), 

Mtnnalion of as pyrophosplmte 
(Bai.ap.eff). a., ii, 22s. 
cstimaiion of. as sulphate ^Gl-tbiee 
and Staib,!, A., ii, 39$. 

Mtimation of, Tolumetrically firov- 
AKi H>, A., ii, 160. • ■ 

estimation of, voltimetrically, with 
ferrocyaniiles {Tue.! dwell and 

f HERVKT), A., ii, 780. 
estimation of, volMmetricallv, wifli 
s«.dinm sulphide (Oi.jt jEfi), A,, ii 
396. ’ ' 

sop.araiion of, by ijjeana of ammonium 
plmsphalc (Lcff), a ., ii, 456. 
separation of, from nickel (Lfnwii'.l. 
A., ii. 7S6. 

Zinc blende. See Blende. 

Zirconium (JJahoe.v snd Ricu). A. ii 
1:.3. ' ’ 

Zirconium orginic compoundi ; 

ferri- an-l li-rro-cyaijidos (Vks-asle 

aud Moehlma.v.s), a., ii, 7l2. 

Zymase, formation of, in yeast (Hat- 
mx'K and Uaehn), .4.,‘i, 611. 
of yeast, action of (AetJEKfiALDES- and 
Koi*(*iih A., i, 92. 

ZymogsM, adsorption of (J.acouy and 

SuiMiziT\ A., i, 431. 
artificial (Jaidby). .A., i, 480 
(Jacurv and SinMizr\ A,, i, 481. 
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VoL. -104 (Abstb., 1913).’ 


for "4-j5-iTniuoethylgly6i»line” rctfd " 4'3-^i]^lpethylglyojiaUa9> 


VoL. 106 (Abstr., 1914j^. ' 

ii. 135 10* for “Thoriam’' r^td **TbElUnm.” 
ii. 874 8* col. ii. /<w " tboriHiii ” rfod “thalliijin.” 


• VoL. 108 (ABfiTB.» 1915). 

i. 719 8* delete “ Vkknikr.” 

it 891 17 col. ii. ,, “Veraler.” 

ii. 965 29cbl.it. ,, Yernler Z^or OiTaadin.” 

ii. liosf 2!“’'' *'} .. “VEKSieii." 


Voi.. 120 (.\USTB., 1921). 

i. 165 25 /yr “ Zeioi-br ” ‘•‘.ZiEGLKR.” 

L 796 16* ,, “ ethyl r-j*iiiat« ■■ mi<^ “ ethyl r*pinonate.’' 
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ii. 77 
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ii. 519 

18* „ 

iL 582 bottom ,, 

ii. 6S5 
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ii. 710 

16* M 

it. 714 
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Voi.. 122 (Adstr., 1922). 

J>i(;it(Kronf’' read “ ” 

**/urfuran ” read **/ttran.“ 

“ " read “ 

” read ** 3:3'-im/i7.’’ 

“ 1 ” reail “ 1 z\'~i/uiil. " 

*'Z:Z'-.\/fch}/lkeff/f {Si^’’dimrtffylk-eloyl)" read 
3:3'-t«rfi7 {'2:2'*<iime(nyl'^:S'^iiiHdoi/l).’' 

“ Sctii.lcHTUSo ” rmd " Schhohtino.” 

“TEi.KrKY” rmd “Tbleczky. ” 
‘'bu-Z-carl€'horif»2i\-dim«>hyfpj/rryh/ie(fim€’‘ read 

hithenvlhii-'I-Adimethylpyrrolf'^-rarboxvIatf," 

“ COgEt'ClMev “ COjKfC:CMev 

^C— etc." re>u{ | ^C= etc.” 


I 


MeC=N/ MeC=!f 

rrt "[cf. Stevens, A.. 1921, i, 

C'mnpopo'jttn ” r'*a<l “ Cxpnbojioyon." 

'•l’l0.5U(),.4H,0 " r<ad “ 2 Pb 0 , 5 U 0 „ 4 H 50 ." 

“122 ■ re<ui “121.” 

“ Kanakrb '■ r-'rtd •* Kabrakir.’* 

“30'^', of )»ydrogen |M‘roxide'* read “80?^ hydrogeu pero.vide. ” 
“plin*tol»alite" rwf “rristohalite.” 

“lead tetraethyl” r^ad “ maijneMium ethyl iodide." 
“naurif-?" read “nrtMr«»7*’." 

eariszite” rro'i “ eaTi»'’it«." 

“ Halle " roid “ H^lla.” 

“ H.VMiiERsrr-s " rend ** HaMMARSTEN." 


From bottom. 
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